


MCQs for Oral Radiology:  
Principles and Interpretation 



This page intentionally left blank



MCQs for Oral Radiology: 
Principles and Interpretation 
Elsevier Ltd.

Revised and Updated Edition



© 2015 Elsevier Ltd. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechani-
cal, including photocopying, recording, or any information storage and retrieval system, without permission in 
writing from the publisher. Details on how to seek permission, and further information about the Publisher’s 
permissions policies and our arrangements with organizations such as the Copyright Clearance Center and the 
Copyright Licensing Agency can be found at our website: www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by the Publisher (other 
than as may be noted herein).

ISBN 978-0-7020-6900-0

Notices

Knowledge and best practice in this field are constantly changing. As new research and experience broaden 
our understanding, changes in research methods, professional practices, or medical treatment may become 
necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating and 
using any information, methods, compounds, or experiments described herein. In using such information or 
methods they should be mindful of their own safety and the safety of others, including parties for whom 
they have a professional responsibility.

With respect to any drug or pharmaceutical products identified, readers are advised to check the most 
current information provided (i) on procedures featured or (ii) by the manufacturer of each product to be 
administered, and to verify the recommended dose or formula, the method and duration of administration, 
and contraindications. It is the responsibility of practitioners, relying on their own experience and knowledge 
of their patients, to make diagnoses, to determine dosages and the best treatment for each individual patient, 
and to take all appropriate safety precautions.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors assume any 
liability for any injury and/or damage to persons or property as a matter of products liability, negligence or 
otherwise, or from any use or operation of any methods, products, instructions, or ideas contained in the 
material herein.

Printed in India

The  
publisher’s 

policy is to use
paper manufactured 

from sustainable forests

Last digit is the print number: 9 8 7 6 5 4 3 2 1

This edition is for sale in the
Middle East and Africa only

http://www.elsevier.com/permissions


v

Preface vii

Acknowledgments viii

 1 Physics 1

 2 Biology 22

 3 Safety and Protection 40

 4 Digital Imaging 55

 5 Film Imaging 69

 6 Projection Geometry 110

 7 Intraoral Projections 121

 8 Intraoral Anatomy 140

 9 Extraoral Projections and Anatomy 159

 10 Panoramic Imaging 176

 11 Cone-Beam Computed Tomography: Volume Acquisition 181

 12 Cone-Beam Computed Tomography: Volume Preparation 193

 13 Cone-Beam Computed Tomography: Anatomy 196

 14 Other Imaging Modalities 200

 15 Quality Assurance and Infection Control 211

 16 Prescribing Diagnostic Imaging 229

 17 Principles of Radiographic Interpretation 233

 18 Dental Caries 245

 19 Periodontal Diseases 257

 20 Inflammatory Disease 271

 21 Cysts 285

 22 Benign Tumors 298

 23 Other Bone Diseases 312

 24 Malignant Diseases 320

 25 Systemic Diseases 330

C O N T E N T S



vi CONTENTS

 26 Paranasal Sinus Diseases 340

 27 Temporomandibular Joint Abnormalities 352

 28 Soft Tissue Calcifications and Ossifications 360

 29 Salivary Gland Diseases 364

 30 Trauma 375

 31 Dental Anomalies 379

 32 Craniofacial Anomalies 383

 33 Implants 387

 34 Forensics 399

Index 403



vii

P R E F A C E

For students, a good way to test their understanding and knowledge about a particular subject 
and to prepare for exams is to practice using Multiple Choice Questions (MCQs). This book on 
MCQs for Oral Radiology: Principles and Interpretation has been written keeping in mind the above 
purpose. 

In this book Elsevier has worked with professional question writers to prepare a collection of 
1000 MCQs to accompany the subject matter covered in each chapter of the textbook, Oral 
Radiology: Principles and Interpretation, 7th edition by Stuart C. White and Michael J. Pharaoh 
(ISBN: 978-0-323-09633-1). The style of MCQs is three distractors and one correct answer so 
the student will need to mark the correct option accordingly.  Each chapter is followed by a 
feedback section showing the correct answers and a very quick rationale why each answer is 
correct or incorrect thus elevating student’s confidence to answer many more MCQs on the 
subject. Below each rationale, reference to the page number of the main textbook, Oral Radiology: 
Principles and Interpretation, is given for the students who want to revise or study the particular 
topic again. 

The aim for the student is to get as many correct as possible and to revise any subject area 
where the number of correct marks is low. We sincerely hope that students will find the book 
extremely useful. We welcome comments and suggestions from students and teachers, which will 
help in improving this book further.

Elsevier Ltd.
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C H A P T E R  1 

Physics

Multiple Choice
1. Which statement BEST describes matter?

a. Composed of electrically neutral atoms.
b. May be subdivided by chemical methods.
c. Anything that has mass and occupies space.
d. Contains inner structures that can be divided.

2. Which nucleus component of the atom determines the identity of the element?
a. The number of quarks.
b. The number of protons.
c. The number of leptons.
d. The number of neutrons.

3. What determines the atomic mass of an atom?
a. Force carrier particles.
b. Quarks, both up and down.
c. Orbital strength of the electrons.
d. Total number of protons and neutrons.

4. The Quantum Mechanical Model describes contemporary understanding of the
a. structure of the nucleus.
b. force carrier particles.
c. arrangement of electrons in an atom.
d. fundamental matter particles and corresponding antiparticles.

5. Atoms have a maximum number of how many known orbitals?
a. 5.
b. 7.
c. 10.
d. 12.

6. Which statement BEST describes the amount of energy required to remove an electron from 
a given orbital?
a. Exceeds the electrostatic force of attraction.
b. Magnitude related to greater distance from nucleus.
c. Lost energy in the form of electromagnetic radiation.
d. Lowest principal quantum number, then lowest angular momentum.
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7. The specific balance between the positively charged nucleus and the surrounding negatively 
charged electrons is called
a. force carrier particles.
b. characteristic radiation.
c. electron binding energy.
d. electromagnetic radiation.

8. The process resulting in the disruption of the electrical neutrality of the atom is called
a. ionization.
b. particulate radiation.
c. radioactivity.
d. electromagnetic radiation.

9. Loosely bound electrons can be displaced by which low energy radiation?
a. Infrared.
b. Ultraviolet.
c. Visible light.
d. Microwave.

10. Which type of particle is used in the treatment of skin cancers?
a. γ.
b. χ.
c. α.
d. β.

11. Linear energy transfer (LET) of particulate radiation refers to
a. conversion state.
b. rate of loss of energy.
c. ionization capabilities.
d. penetration ability of radioactivity.

12. Examples of electromagnetic radiation include all EXCEPT one. Which one is the 
EXCEPTION?
a. Visible light.
b. Radio waves.
c. MR imaging.
d. Beta particles.

13. Bundles of energy are called
a. photons.
b. radioactive.
c. wave theory.
d. electron volts.

14. The amount of energy acquired by one electron accelerating through a potential difference 
of 1 volt is called the
a. electron volt.
b. linear energy transfer.
c. radioactivity potential.
d. wavelength to energy relationship.
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15. Which is a property of electromagnetic waves?
a. Cause ionization.
b. Have mass and weight.
c. Travel at the velocity of light in a vacuum.
d. Do not cause biologic changes in living cells.

16. Which unit is typically used to characterize low-energy photons such as radio waves?
a. Energy.
b. Direction.
c. Frequency.
d. Wavelengths.

17. Which are the primary components of an x-ray machine?
a. Cathode and anode.
b. Tube head and filters.
c. Control panel and collimator.
d. X-ray tube and power supply.

18. Which component of the x-ray machine is necessary in order to generate and accelerate 
electrons?
a. Focal spot.
b. Power supply.
c. Tube vacuum.
d. Focusing cup.

19. Which is the source of electrons within the x-ray tube?
a. Anode.
b. Filament.
c. Control panel.
d. Focusing cup.

20. The number of electrons emitted is determined by the
a. thermal conductor.
b. high-voltage source.
c. temperature of the filament.
d. material composing the filament.

21. The focusing cup is made of
a. copper.
b. granite.
c. tungsten.
d. molybdenum.

22. Which is the purpose of the target in an x-ray tube?
a. Remove generated heat.
b. Stop production of electrons.
c. Convert electrons into x-ray photons.
d. Aim the electrons toward the area to be imaged.
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23. All are characteristics of ideal target material EXCEPT one. Which one is the EXCEPTION?
a. High melting point.
b. High vapor pressure.
c. High atomic number.
d. High thermal conductivity.

24. Copper and which other component of the x-ray machine tube head dissipates heat?
a. Insulating oil.
b. Metal housing.
c. Glass envelope.
d. Electronic focusing cup.

25. Which is the purpose of a rotating anode?
a. Increase production of x-rays.
b. Decrease number of electrons.
c. Eliminate need for angled target.
d. Dissipate heat from small focal spot.

26. Which type of x-ray machine utilizes a stationary anode?
a. Intraoral.
b. Tomographic.
c. Cephalometric.
d. Medical computed tomography.

27. The flow of electrons from the cathode filament, across the tube to the anode, and then back 
to the filament is called the
a. voltage.
b. tube current.
c. x-ray production.
d. filament transformer.

28. Which x-ray machine control regulates the filament temperature?
a. On/off switch.
b. Exposure time.
c. Milliamperage (mA).
d. Kilovolt peak (kVp).

29. Which x-ray machine control converts the primary voltage from the input source into the 
desired secondary voltage?
a. On/off switch.
b. Exposure time.
c. Milliamperage (mA).
d. Kilovolt peak (kVp).

30. Which is an advantage of a constant-potential x-ray machine over a self-rectifying x-ray 
machine, given a voltage and radiographic density setting?
a. Lower patient radiation dose.
b. Increased radiation production.
c. More efficient use of electricity.
d. Effective use of inverse voltage.
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31. Which x-ray machine control limits the duration of x-ray production?
a. On/off switch.
b. Exposure time.
c. Milliamperage (mA).
d. Kilovolt peak (kVp).

32. How many impulses of radiation equivalent occur in a one-fourth (1
4) second exposure?

a. 9.
b. 15.
c. 20.
d. 30.

33. Which is the approximate heat storage capacity for anodes in dental x-ray tubes?
a. 5 kHU.
b. 15 kHU.
c. 20 kHU.
d. 30 kHU.

34. Which factor determines the interval between successive x-ray exposures?
a. kVp.
b. Exposure time.
c. Heat dissipation.
d. Number of electrons.

35. Which is the primary form of radiation produced from an intraoral x-ray tube?
a. Particulate.
b. Secondary.
c. Characteristic.
d. Bremsstrahlung.

36. When an electron from the filament directly hits the nucleus of a target atom, which entity 
is produced?
a. New atom.
b. Single x-ray photon.
c. Decelerated electron.
d. Characteristic radiation.

37. Which statement does NOT explain the continuous spectrum of x-ray photons?
a. Accelerated electrons form characteristic radiation.
b. Deflected electrons give up varying amounts of energy.
c. Electrons striking the target have varying levels of kinetic energy.
d. Electrons participate in many bremsstrahlung interactions before losing all their kinetic 

energy.

38. Which occurs when an electron is ejected from its orbital by an incident electron?
a. Particulate radiation.
b. Secondary radiation.
c. Characteristic radiation.
d. Bremsstrahlung radiation.
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39. Doubling the exposure time will result in which occurrence?
a. Doubling the range of photon energies.
b. Doubling the number of photons generated.
c. Decreasing by half the x-ray emission spectrum.
d. Decreasing by half the number of electrons produced.

40. The beam intensity is affected by all factors EXCEPT one. Which one is the EXCEPTION?
a. Collimation.
b. Exposure time.
c. Tube current (mA).
d. Tube voltage (kVp).

41. Which statement BEST describes the half-value layer (HVL)?
a. Inherent filtration used to decrease beam intensity by one half.
b. Increased beam intensity to compensate for one half reduction due to distance.
c. Thickness of absorber necessary to reduce the number of x-ray photons by one half.
d. Total filtration necessary to compensate for increased number of electrons produced.

42. Which is the purpose of dental x-ray machine filtration?
a. Decrease beam intensity.
b. Reduce the size of the x-ray beam.
c. Regulate the shape of the x-ray beam.
d. Eliminate low-energy photons.

43. According to government regulations, the total filtration for a dental x-ray machine set at 
69 kVp should be
a. 1.0 mm.
b. 1.5 mm.
c. 2.0 mm.
d. 2.5 mm.

44. Which is the purpose of collimation of the x-ray beam?
a. Direct photons.
b. Intensify beam.
c. Reduce exposure area.
d. Adjust for source-to-point distance.

45. If the source-to-point distance is increased, then which adjustment should be made to ensure 
consistent image density?
a. Increase kVp.
b. Decrease mA.
c. Increase exposure time.
d. Decrease added filtration.

46. If a dose of 2 Gy is measured at a distance of 4 m, then which is the dose found at 2 m?
a. 0.25 Gy.
b. 0.50 Gy.
c. 4 Gy.
d. 8 Gy.

https://t.me/DentistryLibrary
@DentistryLibrary
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47. During patient exposure, absorption interactions of photons will do all EXCEPT one. 
Which one is the EXCEPTION?
a. Cease to exist.
b. Ionize absorber atoms.
c. Produce a homogenous beam.
d. Convert energy into ejected electron energy.

48. During patient exposure, which type of beam attenuation occurs MOST frequently?
a. Coherent scattering.
b. Compton scattering.
c. Photoelectric absorption.
d. Bremsstrahlung radiation.

49. A photoelectric interaction is MOST LIKELY to occur when photons interact with which tissue?
a. Bone.
b. Dentin.
c. Soft tissue.
d. Tooth pulp.

50. The probability of a Compton interaction is directly proportional to which entity?
a. Source-to-point distance.
b. Electron density of the absorber.
c. Third power of the atomic number of the absorber.
d. Interaction of a low-energy incident photon with an outer electron.

51. The absorption of the x-ray beam depends upon all factors EXCEPT one. Which one is 
the EXCEPTION?
a. Energy of beam.
b. Density of absorber.
c. Thickness of absorber.
d. Half-value layer of beam.

52. Determining the quantity of radiation exposure is called
a. filtration.
b. dosimetry.
c. ionization.
d. K-edge absorption.

53. A measure of the capacity of radiation to ionize air is called
a. exposure.
b. absorbed dose.
c. equivalent dose.
d. radioactivity level.

54. Which unit is used to compare the high linear energy transfer (LET) of particulate radiations 
to a lower-LET radiation such as x-rays?
a. Exposure dose.
b. Absorbed dose.
c. Equivalent dose.
d. Effective dose.
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55. Which unit is used to compare the risk of radiation exposure of one part of the body to 
another part?
a. Exposure dose.
b. Absorbed dose.
c. Equivalent dose.
d. Effective dose.

56. The traditional unit called radiation absorbed dose (rad) is expressed in the SI system as
a. gray (Gy).
b. sievert (Sv).
c. becquerel (Bq).
d. coulomb/kilogram (C/kg).

Feedback
1. ANS: c

a. Matter is composed of electrically neutral atoms as well as electrically positive and 
negative atoms.

b. Atoms cannot be subdivided by chemical methods.
c. Correct. Matter is anything that has mass and occupies space.
d. Fundamental matter particles have no inner structure and cannot be divided.

REF: p. 1

2. ANS: b
a. Neutrons and protons are composed of quarks.
b. Correct. The number of protons in the nucleus of the atom determines the atomic 

number or the nuclear charge, which identifies the element.
c. The stable leptons are electrons and neutrinos which exist as solitary particles.
d. Neutrons possess a neutral electrical charge and are composed of one up quark and two 

down quarks.

REF: p. 1

3. ANS: d
a. Force carrier particles mediate interactions between matter particles, but do not deter-

mine the atomic mass of matter.
b. Protons and neutral neutrons are comprised of up quarks and down quarks, but do not 

determine the atomic mass of matter.
c. The orbital strength of the electrons is related to the location of the electrons in space, 

but does not determine the atomic mass of matter.
d. Correct. The atomic mass of matter is determined by the total number of protons and 

neutrons in the nucleus of an atom.

REF: p. 2
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4. ANS: c
a. The Standard Model describes the fundamental nucleus structure, comprised of matter 

particles and corresponding antiparticles.
b. The Standard Model describes the force carrier particles or the means by which matter 

interacts without touching.
c. Correct. The Quantum Mechanical Model describes understanding of the arrangement 

of electrons in an atom.
d. The Standard Model describes the fundamental nucleus structure, comprised of matter 

particles and corresponding antiparticles.

REF: p. 1

5. ANS: b
a. Atoms have a maximum number of 7 known orbitals, not 5.
b. Correct. Atoms have a maximum number of 7 known orbitals.
c. Atoms have a maximum number of 7 known orbitals, not 10.
d. Atoms have a maximum number of 7 known orbitals, not 12.

REF: p. 2

6. ANS: a
a. Correct. The amount of energy required to remove an electron from a given orbital must 

exceed the electrostatic force of attraction.
b. The electrons in the orbital closest to the nucleus require the greatest amount of energy 

to be displaced.
c. Energy is lost in the form of electromagnetic radiation during the process of moving an 

electron from an outer orbital to one closer to the nucleus.
d. The lowest principal quantum number, then lowest angular momentum, describes the 

orbital order of occupation of electrons.

REF: p. 2

7. ANS: c
a. The means by which matter interacts without touching is determined by force carrier 

particles.
b. Characteristic radiation occurs when an incident electron ejects an atom’s inner 

electron.
c. Correct. The specific balance between the positively charged nucleus and the surround-

ing negatively charged electrons is called electron binding energy.
d. Electromagnetic radiation is a spectrum of radiation consisting of bundles of energy 

called photons.

REF: p. 2
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8. ANS: a
a. Correct. The process resulting in the disruption of the electrical neutrality of the atom 

is called ionization.
b. Particulate radiation is one of two types of radiation resulting from the transmission of 

energy through space and matter.
c. Radioactivity is the process in which unstable atoms break up and release α or β particles 

or γ rays.
d. Electromagnetic radiation is one of two types of radiation resulting from the transmission 

of energy through space and matter.

REF: p. 2

9. ANS: b
a. Infrared is a form of nonionizing radiation that does not have sufficient energy to remove 

bound electrons.
b. Correct. Loosely bound electrons can be displaced by ultraviolet radiation.
c. Visible light is a form of nonionizing radiation that does not have sufficient energy to 

remove bound electrons.
d. Microwave radiation is a form of nonionizing radiation that does not have sufficient 

energy to remove bound electrons.

REF: p. 2

10. ANS: d
a. γ rays originate in the nuclei of radioactive atoms, and typically have greater energy than 

x rays.
b. χ rays allow for imaging of a structure.
c. α particles have a double positive charge that provides quick ionization of matter, thus 

limiting their penetration potential.
d. Correct. β particles penetrate deeper into the tissues and are used in skin cancer radiation 

therapy.

REF: p. 3

11. ANS: b
a. Linear energy transfer (LET) of particulate radiation refers to rate of loss of energy, not 

conversion state.
b. Correct. Linear energy transfer (LET) of particulate radiation refers to rate of loss of 

energy.
c. The process of forming an ion pair, or ionization, occurs any time an atom loses an 

electron.
d. The penetration ability of atoms depends upon the type of particle released.

REF: p. 3
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12. ANS: d
a. Visible light is an example of electromagnetic radiation.
b. Radio waves are an example of electromagnetic radiation.
c. MR imaging is an example of electromagnetic radiation.
d. Correct. Beta (β) particles are an example of particulate rather than electromagnetic 

radiation.

REF: p. 3

13. ANS: a
a. Correct. Bundles of energy are called photons.
b. Radioactive refers to the particles or rays produced by larger, unstable atoms.
c. The wave theory maintains that radiation is propagated in the form of waves.
d. Electron volt is the unit of measurement of photon energy.

REF: p. 3

14. ANS: a
a. Correct. The amount of energy acquired by one electron accelerating through a potential 

difference of 1 volt is called the electron volt (eV).
b. Linear energy transfer (LET) of particulate radiation refers to rate of loss of energy.
c. Radioactivity refers to the process of the release of α or β particles or γ rays.
d. The wave theory maintains that radiation is propagated in the form of waves, with 

photons with shorter wavelengths having higher energy.

REF: p. 3

15. ANS: c
a. Whether or not electromagnetic waves cause ionization depends upon the wavelength, 

photon energy and physical properties.
b. Electromagnetic waves do not have mass or weight. Particulate radiations are tiny parti-

cles of matter that possess mass.
c. Correct. Electromagnetic waves travel at the velocity of light in a vacuum.
d. Some forms of electromagnetic waves can cause biologic changes in living cells.

REF: p. 4

16. ANS: c
a. High-energy, not low-energy, photons are typically characterized by their energy (eV).
b. Direction is not used to characterize photons.
c. Correct. Low-energy photons such as radio waves are typically characterized by their 

frequency (kHz and MHz).
d. Wavelengths, measured in nanometers, are used to characterize medium-energy photons 

such as visible light and ultraviolet waves.

REF: p. 4



12 1—Physics

17. ANS: d
a. The x-ray tube is composed of a cathode and an anode. The x-ray tube is one of the 

primary components of an x-ray machine.
b. The x-ray tube and filters are positioned within the tube head. The tube head and filters 

are not primary components of the x-ray machine.
c. The control panel allows for adjustment of the produced x-ray beam. The collimator is 

used to reduce the size of the x-ray beam. Neither is considered a primary component 
of the x-ray machine.

d. Correct. The primary components of an x-ray machine are the x-ray tube and its power 
supply.

REF: p. 4

18. ANS: b
a. The focal spot is a small rectangular area on the anode. It receives the projected 

electrons.
b. Correct. The x-ray machine power supply is necessary to generate the production of 

electrons from the filament and to accelerate the electrons toward the anode.
c. The x-ray machine tube is vacuumed to prevent gas molecules from disrupting the fast-

moving electrons, and it prevents burnout of the filament.
d. The focusing cup serves to focus or organize the electrons emitted from the filament, 

directing them toward the anode’s focal spot.

REF: p. 4

19. ANS: b
a. The anode, consisting of a tungsten target embedded in a copper stem, receives the 

electrons directed from the cathode.
b. Correct. The filament, located at the cathode of an x-ray tube, is the source of electrons 

within the x-ray tube.
c. The x-ray machine control panel allows the operator to determine the number and energy 

of electrons produced.
d. The focusing cup of the cathode organizes and directs the electrons toward the anode.

REF: p. 4

20. ANS: c
a. “Thermal conductor” refers to the ability of the material to remove heat.
b. The high-voltage source determines the speed of electrons moving from cathode to 

anode.
c. Correct. The number of electrons emitted from the filament is determined by the tem-

perature of the filament.
d. The filament is composed of tungsten wire, which has a high melting point.

REF: p. 5
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21. ANS: d
a. The copper stem of the anode surrounds the tungsten target.
b. Granite is not used within an x-ray machine.
c. The filament of the cathode and the target of the anode are composed of tungsten.
d. Correct. The focusing cup is made of molybdenum.

REF: p. 5

22. ANS: c
a. The copper stem surrounding the tungsten target absorbs generated heat.
b. Electrons are produced at the filament, with the number being determined by the heat 

of the filament.
c. Correct. The purpose of the target in an x-ray tube is to convert electrons into x-ray 

photons.
d. The electrons must be converted to x-rays before being used to produce an image.

REF: pp. 5–6

23. ANS: b
a. The high melting point of the target is needed because heat is generated at the anode.
b. Correct. An ideal target material should possess low, not high, vapor pressure at the 

working temperatures of an x-ray tube in order to maintain the tube vacuum.
c. A target made of a high atomic number material is most efficient in converting electron 

kinetic energy into x-ray photons.
d. Tungsten has a high thermal conductivity which readily dissipates heat into the copper 

stem.

REF: p. 6

24. ANS: a
a. Correct. The insulating oil between the glass envelope and the housing of the tube head 

carries heat away from the copper stem.
b. The metal housing of the x-ray machine tube head does not conduct or disperse heat.
c. The glass envelope surrounding the x-ray tube creates a vacuum compartment.
d. The electronic focusing cup houses the filament and corrals the produced electrons.

REF: p. 6

25. ANS: d
a. A rotating anode does not increase the production of x-rays.
b. A rotating anode does not contribute to a decrease in the number of electrons. The 

number of electrons produced is determined by the heat of the filament.
c. The angled position of the target allows for a small focal spot while distributing the 

electrons over a larger target area.
d. Correct. A rotating anode, typically found in extraoral x-ray machines, is another method 

used to dissipate generated heat.

REF: p. 6
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26. ANS: a
a. Correct. An intraoral x-ray machine utilizes a stationary anode.
b. A dental tomographic x-ray machine utilizes a rotating anode.
c. A dental cephalometric x-ray machine utilizes a rotating anode.
d. A medical computed tomography x-ray machine utilizes a rotating anode.

REF: p. 6

27. ANS: b
a. Voltage is a unit of measurement of the force of electrical current.
b. Correct. The flow of electrons from the cathode filament, across the tube to the anode, 

and then back to the filament is called the tube current.
c. X-ray production occurs when electrons strike the tungsten target.
d. The filament transformer reduces the voltage of the incoming alternating current.

REF: p. 6

28. ANS: c
a. The x-ray machine on/off switch does not regulate the filament temperature.
b. The exposure time switch does not regulate the filament temperature.
c. Correct. The milliamperage (mA) control regulates the temperature of the filament and 

thus the number of emitted electrons.
d. The kilovolt peak (kVp) switch does not regulate the filament temperature.

REF: p. 6

29. ANS: d
a. The x-ray machine on/off switch does not convert the primary voltage from the input 

source into the desired secondary voltage.
b. The exposure time switch does not convert the primary voltage from the input source 

into the desired secondary voltage.
c. The milliamperage (mA) control regulates the temperature of the filament and thus the 

number of emitted electrons.
d. Correct. The kilovolt peak (kVp) selector adjusts the autotransformer and converts the 

primary voltage from the input source into the desired secondary voltage.

REF: p. 7

30. ANS: a
a. Correct. Given a voltage and radiographic density setting, an advantage of a constant-

potential x-ray machine over a self-rectifying x-ray machine is that the patient receives 
a lower dose of radiation.

b. Increased radiation production is not an advantage of a constant-potential x-ray machine.
c. More efficient use of electricity is not an advantage of a constant-potential x-ray machine.
d. Effective use of inverse voltage is not an advantage of a constant-potential x-ray machine.

REF: pp. 7, 36
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31. ANS: b
a. The x-ray machine on/off switch does not control the duration of x-ray production.
b. Correct. The control for the length of the exposure time limits the duration of x-ray 

production.
c. The x-ray machine milliamperage (mA) switch does not control the duration of x-ray 

production.
d. The x-ray machine kilovolt peak (kVp) switch does not control the duration of x-ray 

production.

REF: p. 7

32. ANS: b
a. A setting of 15 impulses, not 9, of radiation equivalent occurs in a one-fourth (1

4) second 
exposure.

b. Correct. A setting of 15 impulses of radiation equivalent occurs in a one-fourth (1
4) 

second exposure.
c. A setting of 15 impulses, not 20, of radiation equivalent occurs in a one-fourth (1

4) second 
exposure.

d. A setting of 15 impulses, not 30, of radiation equivalent occurs in a one-fourth (1
4) second 

exposure.

REF: p. 8

33. ANS: c
a. The approximate heat storage capacity for anodes in dental x-ray tubes is 20 kHU, not 

5 kHU.
b. The approximate heat storage capacity for anodes in dental x-ray tubes is 20 kHU, not 

15 kHU.
c. Correct. The approximate heat storage capacity for anodes in dental x-ray tubes is 

20 kHU.
d. The approximate heat storage capacity for anodes in dental x-ray tubes is 20 kHU, not 

30 kHU.

REF: p. 8

34. ANS: c
a. The dissipation of heat produced at the target, not the kVp setting, relates to the duty 

cycle or the frequency with which successive exposures can be made.
b. The dissipation of heat produced at the target, not the exposure time setting, relates to 

the duty cycle or the frequency with which successive exposures can be made.
c. Correct. The dissipation of heat produced at the target relates to the duty cycle or the 

frequency with which successive exposures can be made.
d. The dissipation of heat produced at the target, not the number of electrons produced, 

relates to the duty cycle or the frequency with which successive exposures can be made.

REF: p. 8
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35. ANS: d
a. Particulate radiations include alpha and beta particles, as well as γ rays.
b. Secondary radiation is created when the primary radiation beam interacts with matter.
c. Characteristic radiation, comprising only a small fraction of the photons in an x-ray beam, 

occurs when an incident electron ejects an inner electron from the atom orbital.
d. Correct. Bremsstrahlung radiation, the primary form of radiation, occurs when electrons 

are suddenly stopped or slowed down.

REF: p. 8

36. ANS: b
a. When an electron from the filament directly hits the nucleus of a target atom, a new 

atom is not produced, but a single x-ray photon is produced.
b. Correct. When an electron from the filament directly hits the nucleus of a target atom, 

a single x-ray photon is produced—bremsstrahlung radiation.
c. When an electron from the filament directly hits the nucleus of a target atom, a deceler-

ated electron is not produced, but a single x-ray photon is produced.
d. When an electron from the filament directly hits the nucleus of a target atom, charac-

teristic radiation is not produced, but a single x-ray photon is produced.

REF: p. 8

37. ANS: a
a. Correct. All electrons are accelerated from the tungsten filament toward the tungsten 

target. Both bremsstrahlung and characteristic radiation are produced during the continu-
ous spectrum of x-ray production.

b. During the continuous spectrum of x-ray production, deflected electrons give up varying 
amounts of energy.

c. During the continuous spectrum of x-ray production, electrons striking the target have 
varying levels of kinetic energy.

d. During the continuous spectrum of x-ray production, electrons participate in many 
bremsstrahlung interactions before losing all their kinetic energy.

REF: pp. 8–9

38. ANS: c
a. Particulate radiations include alpha and beta particles, as well as γ rays.
b. Secondary radiation is created when the primary radiation beam interacts with matter.
c. Correct. Characteristic radiation occurs when an incident electron ejects an inner elec-

tron from the atom orbital.
d. Bremsstrahlung radiation, the primary form of radiation, occurs when electrons are sud-

denly stopped or slowed down.

REF: p. 9
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39. ANS: b
a. Doubling the exposure time will not result in doubling the range of photon energies; 

rather, the range of photon energies is unchanged.
b. Correct. Doubling the exposure time will result in doubling the number of photons 

generated.
c. Doubling the exposure time will not result in decreasing the x-ray emission spectrum; 

rather, the x-ray emission spectrum remains unchanged with a greater number of photons 
generated at all levels.

d. Doubling the exposure time will not result in a decreased number of electrons produced 
at the filament.

REF: p. 9

40. ANS: a
a. Correct. Collimation does not affect the beam intensity, but it does affect the shape of 

the beam.
b. The beam intensity is affected by exposure time.
c. The beam intensity is affected by tube current (mA).
d. The beam intensity is affected by tube voltage (kVp).

REF: p. 11

41. ANS: c
a. The half value layer (HVL) refers to the thickness of absorber necessary to reduce the 

number of x-ray photons by one half; it includes inherent and added external filtration.
b. The half value layer (HVL) refers to the thickness of absorber necessary to reduce the 

number of x-ray photons by one half.
c. Correct. The half value layer (HVL) refers to the thickness of absorber necessary to 

reduce the number of x-ray photons by one half.
d. The half value layer (HVL) refers to the thickness of absorber necessary to reduce the 

number of x-ray photons by one half; it includes inherent and added external filtration.

REF: p. 14

42. ANS: d
a. The kVp, mA, and exposure time controls determine the beam intensity.
b. The dental x-ray machine collimator reduces the size of the x-ray beam.
c. The dental x-ray machine collimator regulates the shape of the x-ray beam.
d. Correct. The purpose of dental x-ray machine filtration is to eliminate low-energy 

photons that contribute to patient exposure without any benefit.

REF: p. 14
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43. ANS: b
a. According to government regulations, the total filtration for a dental x-ray machine set 

at 69 kVp should be 1.5 mm, not 1.0 mm, in thickness.
b. Correct. According to government regulations, the total filtration for a dental x-ray 

machine set at 69 kVp should be 1.5 mm in thickness.
c. According to government regulations, the total filtration for a dental x-ray machine set 

at 69 kVp should be 1.5 mm, not 2.0 mm, in thickness.
d. According to government regulations, the total filtration for a dental x-ray machine set 

at 69 kVp should be 1.5 mm, not 2.5 mm, in thickness.

REF: p. 11

44. ANS: c
a. The open-ended aiming cylinder helps to direct the photons. Collimation of the x-ray 

beam reduces the size of the x-ray beam, thus reducing the exposed area.
b. Collimation does not affect the intensity of the beam. It reduces the size of the x-ray 

beam, thus reducing the exposed area.
c. Correct. Collimation of the x-ray beam reduces the size of the x-ray beam, thus reducing 

the exposed area, or volume of irradiated tissue.
d. The source-to-point distance is not influenced by collimation of the x-ray beam. A col-

limator reduces the size of the x-ray beam, thus reducing the exposed area.

REF: p. 11

45. ANS: a
a. Correct. If the source-to-point distance is increased, the kVp or the mAs should be 

increased to ensure consistent image density.
b. A decrease in the mAs, in addition to an increase in source-to-point distance, would 

result in a lighter density image. If the source-to-point distance is increased, the mAs or 
the kVp should be increased to ensure consistent image density.

c. An increase in the exposure time would expose the patient to unnecessary radiation. If 
the source-to-point distance is increased, the kVp or the mAs should be increased to 
ensure consistent image density.

d. A decrease in added filtration would result in the patient being exposed to more lower-
energy photons. If the source-to-point distance is increased, the kVp or the mAs should 
be increased to ensure consistent image density.

REF: p. 11

46. ANS: d
a. If a dose of 2 Gy is measured at a distance of 4 m, then the dose found at 2 m is 8 Gy, 

not 0.25 Gy.
b. If a dose of 2 Gy is measured at a distance of 4 m, then the dose found at 2 m is 8 Gy, 

not 0.50 Gy.
c. If a dose of 2 Gy is measured at a distance of 4 m, then the dose found at 2 m is 8 Gy, 

not 4 Gy.
d. Correct. If a dose of 2 Gy is measured at a distance of 4 m, then the dose found at 2 m 

is 8 Gy.

REF: p. 11
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47. ANS: c
a. During patient exposure, one of the absorption interactions of photons that is produced 

is that some photons cease to exist.
b. During patient exposure, one of the absorption interactions of photons is ionization of 

absorber atoms by the photons.
c. Correct. During patient exposure, the incident beam contains photons that produce a 

spatially heterogeneous, not homogenous, beam.
d. During patient exposure, one of the absorption interactions of photons is conversion of 

their energy into ejected electron energy.

REF: p. 11

48. ANS: b
a. Coherent scattering occurs the LEAST frequently during photon interactions.
b. Correct. During patient exposure, the MOST frequently occurring photon interaction 

is the production of Compton scattering.
c. During patient exposure, the MOST frequently occurring photon interaction is the 

production of Compton scattering, not photoelectric absorption.
d. During patient exposure, the MOST frequently occurring photon interaction is the 

production of Compton scattering, not the production of bremsstrahlung radiation.

REF: p. 12

49. ANS: a
a. Correct. Because bone has a higher atomic number, the probability that a photon will 

be absorbed by a photoelectric interaction is greater than in a tissue with a lower atomic 
number.

b. Because bone has a higher atomic number, the probability that a photon will be absorbed 
by a photoelectric interaction is greater than in a tissue with a lower atomic number, such 
as dentin.

c. Because bone has a higher atomic number, the probability that a photon will be absorbed 
by a photoelectric interaction is greater than in a tissue with a lower atomic number, such 
as soft tissue.

d. Because bone has a higher atomic number, the probability that a photon will be absorbed 
by a photoelectric interaction is greater than in a tissue with a lower atomic number, such 
as tooth pulp.

REF: p. 13

50. ANS: b
a. The probability of a Compton interaction is directly proportional to the electron density 

of the absorber, not the source-to-point distance.
b. Correct. The probability of a Compton interaction is directly proportional to the electron 

density of the absorber.
c. The probability of a Compton interaction is directly proportional to the electron density 

of the absorber, not the third power of the absorber’s atomic number.
d. The probability of a Compton interaction is directly proportional to the electron density of 

the absorber, not the interaction of a low-energy incident photon with an outer electron.

REF: p. 13
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51. ANS: d
a. The absorption of the x-ray beam depends upon the energy of the beam.
b. The absorption of the x-ray beam depends upon the density of the absorber.
c. The absorption of the x-ray beam depends upon the thickness of the absorber.
d. Correct. The half-value layer (HVL) is a measure of beam energy used to describe the 

amount of absorber necessary to reduce the beam intensity by half.

REF: p. 14

52. ANS: b
a. Filtration of the x-ray beam entails the removal of unwanted photons.
b. Correct. Determining the quantity of radiation exposure is called dosimetry.
c. Ionization is the process of forming an ion pair.
d. K-edge absorption is the process of eliminating high-energy photons that do not con-

tribute to a radiographic image.

REF: p. 14

53. ANS: a
a. Correct. A measure of the capacity of radiation to ionize air is called exposure.
b. Absorbed dose is a measure of the energy absorbed by matter. A measure of the capacity 

of radiation to ionize air is called exposure.
c. Equivalent dose is used to compare biologic effects of radiation on a tissue. A measure 

of the capacity of radiation to ionize air is called exposure.
d. A measurement of radioactivity describes the decay rate of a radioactive material. A 

measure of the capacity of radiation to ionize air is called exposure.

REF: p. 15

54. ANS: c
a. Exposure refers to a measure of radiation quantity.
b. Absorbed dose refers to the radiation energy absorbed by tissue.
c. Correct. The equivalent dose unit is used to compare the high linear energy transfer 

(LET) of particulate radiations to a lower-LET radiation such as x-rays.
d. Effective dose refers to the estimated radiation risk in humans.

REF: p. 15

55. ANS: d
a. Exposure refers to a measure of radiation quantity.
b. Absorbed dose refers to the radiation energy absorbed by tissue.
c. The equivalent dose unit is used to compare the high linear energy transfer (LET) of 

particulate radiations to a lower-LET radiation such as x-rays.
d. Correct. Effective dose is used to compare the risk of radiation exposure of one part of 

the body to another part.

REF: p. 15



1—Physics 21

56. ANS: a
a. Correct. The traditional unit called radiation absorbed dose (rad) is expressed in the SI 

system as gray (Gy). 1 Gy = 100 rad.
b. The SI unit sievert (Sv) refers to the equivalent and the effective dose.
c. The SI unit becquerel (Bq) is used to refer to radioactivity.
d. The SI unit coulomb/kilogram (C/kg) is used to refer to exposure.

REF: p. 15
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C H A P T E R  2 

Biology

Multiple Choice
1. The study of the effects of ionizing radiation on living systems is called

a. radiology.
b. radiobiology.
c. radioimmunity.
d. radiochemistry.

2. Which statement BEST describes a direct effect of radiation?
a. Action of radiation on water.
b. Formation of free radicals by biologic molecules.
c. Loss of radiosensitive cells, affecting function of organ.
d. Interaction of hydrogen and hydroxyl free radicals with organic molecules.

3. Which equation represents cross-linking of free radicals formed during the interaction of 
biologic molecules and radiation?
a. R9 → X + Y9.
b. R9 + S9 → RS.
c. RH + OH9 → R9 + H2O.
d. RH + x-radiation → R9 + H+ + e−.

4. Which equation represents the dissociation of free radicals formed during the interaction of 
biologic molecules and radiation?
a. R9 → X + Y9.
b. R9 + S9 → RS.
c. RH + OH9 → R9 + H2O.
d. RH + x-radiation → R9 + H+ + e−.

5. Which equation represents the free radical production during the interaction of biologic 
molecules and radiation?
a. R9 → X + Y9.
b. R9 + S9 → RS.
c. RH + OH9 → R9 + H2O.
d. RH + x-radiation → R9 + H+ + e−.

6. Which equation represents an indirect effect of radiation-induced biologic damage?
a. R9 → X + Y9.
b. R9 + S9 → RS.
c. RH + OH9 → R9 + H2O.
d. RH + x-radiation → R9 + H+ + e−.
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7. Approximately how much of the biologic effects of radiation is a result of direct effects?
a. 1

4.
b. 1

2.
c. 1

3.
d. 2

3.

8. Direct effects of the interaction of radiation with molecules are the most common outcome 
for which type of radiation?
a. Coherent.
b. Particulate.
c. Characteristic.
d. Bremsstrahlung.

9. Which reason BEST explains why water frequently participates in radiation and molecular 
interactions?
a. It attracts radiation.
b. It forms free radicals.
c. It possesses a high atomic number.
d. It is predominant in biologic systems.

10. Chemical change that occurs in water after exposure to ionizing radiation is called
a. radiolysis.
b. ionization.
c. direct effect.
d. radiobiology.

11. Which equation expresses the collective reactions of chemical changes that result in radioly-
sis of water?
a. H9 + O2 → HO2

9.
b. HO2

9 + H9 → H2O2.
c. Photon + H2O → H9 + OH9.
d. HO2

9 + HO2
9 → O2 + H2O2.

12. Which equation expresses the formation of hydroperoxyl free radicals in irradiated water?
a. H9 + O2 → HO2

9.
b. HO2

9 + H9 → H2O2.
c. Photon + H2O → H9 + OH9.
d. HO2

9 + HO2
9 → O2 + H2O2.

13. Which statement BEST describes an indirect biologic effect of radiation?
a. The formation of free radicals by biologic molecules.
b. The contribution of approximately one-third of the biologic effect.
c. The interaction of hydrogen and hydroxyl free radicals with organic molecules.
d. The playing of a dominant role in producing molecular changes in biologic molecules.

14. Damage to a cell’s deoxyribonucleic acid (DNA) can result in all conditions EXCEPT one. 
Which one is the EXCEPTION?
a. Cell death.
b. Genetic mutations.
c. Cancer formation.
d. Mitotic acceleration.
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15. Alteration caused by radiation is MOST damaging in which DNA occurrence?
a. Change or loss of a base.
b. Cross-linking of DNA strands.
c. Double-strand breakage at same location.
d. Disruption of hydrogen bonds between DNA strands.

16. Which is an example of a deterministic effect of radiation?
a. Tumor induction.
b. Cataract formation.
c. Genetic mutations.
d. Radiation-induced cancer.

17. Which characteristic BEST describes the severity link between clinical deterministic effects 
and dose?
a. Severity is proportional to dose.
b. Severity is independent of dose.
c. Severity is an all-or-none response.
d. Effects are caused by sublethal DNA damage.

18. Loss of which function results in reproductive death in a cell population?
a. Repair.
b. Differentiation.
c. Mitotic division.
d. Chromosome translocation.

19. Which factor accounts for the varying radiosensitivity of tissues?
a. Rate of cell replication.
b. Cellular differentiation.
c. Repair and recovery rate.
d. Location of chromosomes.

20. Which is NOT a mechanism of reproductive death?
a. Apoptosis.
b. DNA damage.
c. Bystander effect.
d. Chromosome aberrations.

21. Apoptosis is particularly common in which type of tissue?
a. Muscular.
b. Lymphoid.
c. Connective.
d. Subcutaneous.

22. Chromosome aberrations include all EXCEPT one. Which one is the EXCEPTION?
a. Translocation.
b. Ring formation.
c. High mitotic rate.
d. Dicentric formation.
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23. Which organ demonstrates the MOST radiosensitivity?
a. Liver.
b. Optic lens.
c. Bone marrow.
d. Salivary glands.

24. Which characteristic is associated with the long-term deterministic effects of radiation on tissues?
a. Exposure to a nuclear accident.
b. A latent period lasting minutes, days, or weeks.
c. Large amounts of radiation absorbed within a short period of time.
d. Small amounts of radiation absorbed repeatedly over a long period of time.

25. Which is a result of loss of parenchymal cells associated with the long-term deterministic 
effects of radiation?
a. Acute radiation syndrome.
b. Cells that rarely or never divide.
c. Reduction of number of tissue cells.
d. Replacement of tissue with fibrous connective tissue.

26. Which is the amount of radiation below which no adverse effects are seen?
a. Dose.
b. Dose rate.
c. Clinical threshold dose.
d. Clinical radioresistance.

27. Which reason BEST justifies the same radiation dose administered at a lower dose rate 
compared to a higher dose rate?
a. Allows for tissue repair.
b. Results in more net damage.
c. Sanctions higher linear energy transfer (LET).
d. Formation of fewer hydrogen peroxide and hydroperoxyl free radicals.

28. The purpose of hyperbaric oxygen therapy during radiation therapy is to
a. facilitate linear energy transfer (LET).
b. lessen the likelihood of stochastic radiation effects.
c. eliminate acute radiation syndrome symptoms.
d. reduce the amount of hydrogen peroxide and hydroperoxyl free radical formation.

29. Benefits of the fractionation of the total x-ray dose in the treatment of tumors include all 
EXCEPT one. Which one is the EXCEPTION?
a. Greater tumor destruction.
b. Enhanced oxygen diffusion distance.
c. Increased cellular repair of normal tissues.
d. Increased mean oxygen tension in an irradiated tumor.

30. Which is a complication often associated with radiotherapy of the oral mucous membrane?
a. Irreversible taste loss.
b. Difficulty with food intake.
c. Need for topical anesthetics.
d. Herpetic secondary infection.
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31. Which salivary glands are MOST sensitive to radiotherapy?
a. minor.
b. parotid.
c. sublingual.
d. submandibular.

32. Which is a characteristic of saliva post-radiation therapy?
a. Strong viscosity.
b. Higher pH level.
c. Increased volume.
d. Enhanced buffering ability.

33. Which is NOT a chronic inflammatory oral mucosal tissue response?
a. Adiposis.
b. Progressive fibrosis.
c. Increased fine vasculature.
d. Concomitant parenchymal degeneration.

34. Which tooth process is relatively resistant to radiation therapy?
a. Eruption.
b. Bud formation.
c. Root formation.
d. Cellular differentiation.

35. Radiation caries may occur in radiation therapy patients because of
a. changes in microflora.
b. alterations in tooth solubility.
c. the presence of pulpal fibroatrophy.
d. deviations in teeth’s crystalline structures.

36. The primary radiation-induced damage to mature bone results from which factor?
a. Reduction in degree of mineralization.
b. Destruction of the osteoblasts and osteoclasts.
c. Replacement of bone marrow with fatty marrow.
d. Damage to the vasculature of the periosteum and cortical bone.

37. The death of bone following irradiation is called
a. radiotherapy.
b. osteoradionecrosis.
c. rampant bone loss.
d. acute radiation syndrome.

38. Which is the recommended time frame to wait before taking radiographic images after 
radiotherapy of the jaw?
a. 1 month.
b. 4 months.
c. 6 months.
d. 12 months.
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39. Which is the recommended treatment to regain function of the muscles of mastication after 
radiation-caused inflammation and fibrosis?
a. Antibiotics.
b. Exercise program.
c. Cessation of radiotherapy.
d. Restriction in mouth opening.

40. In acute radiation syndrome, a dose of 1 to 2 Gy may manifest as which symptoms?
a. Prodromal.
b. Cardiovascular.
c. Gastrointestinal.
d. Mild hematopoietic.

41. Which is a result of loss of the epithelial layer of the intestinal mucosa in acute radiation 
syndrome?
a. Hemorrhaging into intestines.
b. Efficient intestinal absorption.
c. Collapse of circulatory system.
d. Plasma and electrolyte balance.

42. Which is the threshold dose of radiation from a full-mouth imaging survey when a leaded 
apron is used?
a. 0.05 mGy.
b. 0.1 mGy.
c. 0.15 mGy.
d. 0.25 mGy.

43. Which is NOT a late deterministic effect of exposure to atomic bombing of the Hiroshima 
and Nagasaki populations?
a. Shortened life span.
b. Formation of cataracts.
c. Severe mental retardation.
d. Impaired growth and development.

44. Which organ is MOST susceptible to radiation-induced cancer?
a. Brain.
b. Liver.
c. Thyroid.
d. Stomach.

45. The higher rate of cell division and differentiation of hematopoietic stem cells accounts for 
higher incidences of
a. cataracts.
b. leukemia.
c. solid tumors.
d. thyroid cancers.
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46. In radiation genetics, as the time between exposure and conception increases, which is 
reduced?
a. Rate of mutations.
b. Severity of mutations.
c. Incidence of mutations.
d. Frequency of spontaneous mutations.

47. Which is a basic finding of radiation-induced genetic effects?
a. The majority of mutations are beneficial to an organism.
b. Females are more susceptible to effects of radiation exposure.
c. At low dose rates the frequency of induced mutation is greatly increased.
d. Radiation causes increased frequency of spontaneous mutations rather than inducing new 

mutations.

Feedback
1. ANS: b

a. Radiology is the science or study of radiation used in medicine.
b. Correct. Radiobiology is the study of the effects of ionizing radiation on living systems.
c. Radioimmunity refers to the decreased sensitivity to radiation that may occur after 

repeated radiation therapy.
d. Radiochemistry is the branch of chemistry involving radioactive occurrences.

REF: p. 16

2. ANS: b
a. The action of radiation on water is an indirect effect of radiation.
b. Correct. In a direct effect of radiation, biologic molecules form unstable free radicals, 

which are extremely reactive and play a dominant role in molecular changes.
c. The severity of the loss of cells depends upon the radiation dose. The radiosensitivity of 

a tissue is measured by its response to both direct and indirect effects of radiation.
d. The interaction of hydrogen and hydroxyl free radicals with organic molecules is an 

indirect effect of radiation.

REF: p. 16

3. ANS: b
a. R9 → X + Y9 represents dissociation of a free radical in molecular change.
b. Correct. The equation that represents the cross-linking of free radicals formed during 

the interaction of biologic molecules and radiation is R9 + S9 → RS.
c. RH + OH9 → R9 + H2O represents the removal of hydrogen as a result of an indirect 

effect of the interaction of radiation on water.
d. RH + x-radiation → R9 + H+ + e− represents the free radical production in a direct effect 

of radiation and molecule interaction.

REF: p. 16
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4. ANS: a
a. Correct. R9 → X + Y9 represents dissociation of a free radical in molecular change.
b. R9 + S9 → RS represents the cross-linking of free radicals formed during the interaction 

of biologic molecules and radiation.
c. RH + OH9 → R9 + H2O represents the removal of hydrogen as a result of an indirect 

effect of the interaction of radiation on water.
d. RH + x-radiation → R9 + H+ + e− represents the free radical production in a direct effect 

of radiation and molecule interaction.

REF: p. 16

5. ANS: d
a. R9 → X + Y9 represents dissociation of a free radical in molecular change.
b. R9 + S9 → RS represents the cross-linking of free radicals formed during the interaction 

of biologic molecules and radiation.
c. RH + OH9 → R9 + H2O represents the removal of hydrogen as a result of an indirect 

effect of the interaction of radiation on water.
d. Correct. RH + x-radiation → R9 + H+ + e− represents the free radical production in a 

direct effect of radiation and molecule interaction.

REF: p. 16

6. ANS: c
a. R9 → X + Y9 represents dissociation of a free radical in molecular change.
b. R9 + S9 → RS represents the cross-linking of free radicals formed during the interaction 

of biologic molecules and radiation.
c. Correct. RH + OH9 → R9 + H2O represents the removal of hydrogen as a result of an 

indirect effect of the interaction of radiation on water.
d. RH + x-radiation → R9 + H+ + e− represents the free radical production in a direct effect 

of radiation and molecule interaction.

REF: p. 16

7. ANS: c
a. Approximately one-third ( 1

3), not 1
4, of the biologic effects of radiation is a result of 

direct effects.
b. Approximately one-third ( 1

3), not 1
2, of the biologic effects of radiation is a result of 

direct effects.
c. Correct. Approximately one-third (1

3) of the biologic effects of radiation is a result of 
direct effects.

d. Approximately one-third ( 1
3), not 2

3, of the biologic effects of radiation is a result of 
direct effects.

REF: p. 16
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8. ANS: b
a. Direct effects of the interaction of radiation with molecules are the most common 

outcome for particulate, not coherent, radiation.
b. Correct. Direct effects of the interaction of radiation with molecules are the most 

common outcome for particulate radiation such as α particles and neutrons.
c. Direct effects of the interaction of radiation with molecules are the most common 

outcome for particulate, not characteristic, radiation.
d. Direct effects of the interaction of radiation with molecules are the most common 

outcome for particulate, not bremsstrahlung, radiation.

REF: p. 16

9. ANS: d
a. Water frequently participates in radiation and molecular interactions because it is the 

predominant molecule in biologic systems, not because it attracts radiation.
b. Free radicals can be formed when radiation interacts with any matter. Water frequently 

participates in radiation and molecular interactions because it is the predominant mol-
ecule in biologic systems.

c. Water frequently participates in radiation and molecular interactions because it is the 
predominant molecule in biologic systems, not because it possesses a high atomic number.

d. Correct. Water frequently participates in radiation and molecular interactions because it 
is the predominant molecule in biologic systems.

REF: p. 16

10. ANS: a
a. Correct. Chemical change that occurs in water after exposure to ionizing radiation is 

called radiolysis.
b. Ionization is the process of the formation of an ion pair.
c. Direct effects of radiation occur when biologic molecules absorb radiation energy and 

form unstable free radicals.
d. Radiobiology is the study of the effects of ionizing radiation on living systems.

REF: p. 16

11. ANS: c
a. H9 + O2 → HO2

9 expresses the formation of hydroperoxyl free radicals in irradiated water.
b. HO2

9 + H9 → H2O2 expresses the formation of hydrogen peroxide in tissues.
c. Correct. The collective reactions of chemical changes that result in radiolysis of water 

are expressed as photon + H2O → H9 + OH9.
d. HO2

9 + HO2
9 → O2 + H2O2 expresses the formation of hydrogen peroxide in tissues.

REF: p. 16
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12. ANS: a
a. Correct. H9 + O2 → HO2

9 expresses the formation of hydroperoxyl free radicals in irradi-
ated water.

b. HO2
9 + H9 → H2O2 expresses the formation of hydrogen peroxide in tissues.

c. Radiolysis of water is expressed as photon + H2O → H9 + OH9.
d. HO2

9 + HO2
9 → O2 + H2O2 expresses the formation of hydrogen peroxide in tissues.

REF: p. 16

13. ANS: c
a. The formation of free radicals by biologic molecules is a direct effect of radiation.
b. Approximately one-third of the biologic effect of radiation is contributed by direct effect.
c. Correct. An indirect effect of radiation involves hydrogen and hydroxyl free radicals 

interacting with organic molecules.
d. In a direct effect of radiation, biologic molecules form unstable free radicals which are 

extremely reactive and play a dominant role in molecular changes.

REF: p. 16

14. ANS: d
a. Damage to a cell’s deoxyribonucleic acid (DNA) can result in cell death.
b. Damage to a cell’s deoxyribonucleic acid (DNA) can result in genetic mutations.
c. Damage to a cell’s deoxyribonucleic acid (DNA) can result in the formation of cancers.
d. Correct. Damage to a cell’s deoxyribonucleic acid (DNA) can result in cellular mitotic 

delay, not acceleration.

REF: p. 17

15. ANS: c
a. A double-strand DNA breakage at the same location, not a change or loss of a base, is 

the most damaging, resulting in cell death, carcinogenesis, and heritable effects.
b. A double-strand DNA breakage at the same location, not a cross-linking of DNA strands, 

is the most damaging, resulting in cell death, carcinogenesis, and heritable effects.
c. Correct. A double-strand DNA breakage at the same location inhibits proper repair, 

resulting in cell death, carcinogenesis, and heritable effects.
d. A double-strand DNA breakage at the same location, not a disruption of hydrogen bonds, 

is the most damaging, resulting in cell death, carcinogenesis, and heritable effects.

REF: p. 17

16. ANS: b
a. Tumor induction is an example of a stochastic effect of radiation.
b. Correct. Cataract formation is an example of a deterministic effect of radiation.
c. Genetic mutation is an example of a stochastic effect of radiation.
d. Radiation-induced cancer is an example of a stochastic effect of radiation.

REF: p. 17
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17. ANS: a
a. Correct. With deterministic effects of radiation, the severity of clinical effects is propor-

tional to dose.
b. With stochastic effects of radiation, the severity of clinical effects is independent of dose.
c. With stochastic effects of radiation, the severity of clinical effects is an all-or-none 

response.
d. Stochastic effects of radiation are caused by sublethal damage to DNA.

REF: p. 17

18. ANS: c
a. Reproductive death in a cell population is loss of the capacity for mitotic division, not 

cell repair.
b. Reproductive death in a cell population is loss of the capacity for mitotic division, not 

cellular differentiation.
c. Correct. Reproductive death in a cell population is loss of the capacity for mitotic 

division.
d. Reproductive death in a cell population is loss of the capacity for mitotic division, not 

chromosome translocation.

REF: p. 18

19. ANS: a
a. Correct. It is the rate of cell replication that accounts for the varying radiosensitivity of 

tissues.
b. It is the rate of cell replication, not cellular differentiation, that accounts for the varying 

radiosensitivity of tissues.
c. It is the rate of cell replication, not the repair and recovery rate, that accounts for the 

varying radiosensitivity of tissues.
d. It is the rate of cell replication, not the location of chromosomes, that accounts for the 

varying radiosensitivity of tissues.

REF: p. 19

20. ANS: d
a. Apoptosis or programmed cell death occurs during normal embryogenesis.
b. DNA damage can result in cell death.
c. Cells damaged by radiation release molecules that can kill nearby cells; this is called the 

bystander effect.
d. Correct. Chromosome aberrations do not necessarily cause death of cells; cell damage 

may result or no biologic processes may be recognized.

REF: p. 18



2—Biology 33

21. ANS: b
a. Apoptosis is particularly common in lymphoid and hemopoietic tissues, rather than 

muscular tissues.
b. Correct. Apoptosis is particularly common in lymphoid and hemopoietic tissues.
c. Apoptosis is particularly common in lymphoid and hemopoietic tissues, rather than con-

nective tissues.
d. Apoptosis is particularly common in lymphoid and hemopoietic tissues, rather than 

subcutaneous tissues.

REF: p. 19

22. ANS: c
a. Translocation of chromosomes is an aberration that can result due to exposure to 

radiation.
b. Ring formation of chromosomes is an aberration that can result due to exposure to 

radiation.
c. Correct. The mitotic rate of a cell is not a chromosome aberration; however, cells with 

a higher mitotic rate are more susceptible to aberration development.
d. Dicentric formation of chromosomes is an aberration that can result due to exposure to 

radiation.

REF: pp. 18–19

23. ANS: c
a. The liver demonstrates an intermediate degree of radiosensitivity.
b. The optic lens demonstrates a low degree of radiosensitivity.
c. Correct. Bone marrow demonstrates a high degree of radiosensitivity.
d. Salivary glands demonstrate an intermediate degree of radiosensitivity.

REF: p. 20

24. ANS: d
a. Exposure to a nuclear accident is an example of a short-term effect of radiation on tissues.
b. The short-term deterministic effects of radiation on tissues have a latent period lasting 

minutes, days, or weeks.
c. Large amounts of radiation within a short period of time are associated with the short-

term deterministic effects of radiation on tissues.
d. Correct. Small amounts of radiation absorbed repeatedly over a long period of time are 

associated with the long-term deterministic effects of radiation on tissues.

REF: p. 20
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25. ANS: d
a. Acute radiation syndrome is a short-term effect that includes symptoms of nausea, vomit-

ing, diarrhea, hair loss, and hemorrhage.
b. Cells that rarely or never divide are termed radioresistant, and are not a result associated 

with the long-term deterministic effects of radiation.
c. A reduction in the number of mature tissue cells can become evident quickly due to 

short-term effects of radiation.
d. Correct. Replacement of tissue with fibrous connective tissue is a result of loss of paren-

chymal cells associated with the long-term deterministic effects of radiation.

REF: p. 20

26. ANS: c
a. Dose refers to the amount of radiation received.
b. Dose rate refers to the rate of exposure.
c. Correct. The clinical threshold dose refers to the amount of radiation below which no 

adverse effects are seen.
d. Radioresistance refers to biologic systems that are resistant to change caused by exposure 

to radiation.

REF: p. 20

27. ANS: a
a. Correct. The same dose of radiation administered at a lower dose rate allows for the 

opportunity for tissue repair, thereby resulting in less net damage.
b. The same dose of radiation administered at a lower dose rate allows for the opportunity 

for tissue repair, thereby resulting in less, not more, net damage.
c. Higher linear energy transfer (LET), such as α particles, are more damaging because of 

their high ionization density, rather than dose rate.
d. Formation of fewer hydrogen peroxide and hydroperoxyl free radicals is associated with 

indirect effects of radiation, rather than dose rate.

REF: p. 20

28. ANS: d
a. Linear energy transfer (LET) refers to the sublethal damage to cells that results in cancer 

formation or heritable mutations. LET does not explain the purpose of hyperbaric oxygen 
therapy.

b. Stochastic radiation effects include sublethal damage to cells that results in cancer forma-
tion or heritable mutations. It does not explain the purpose of hyperbaric oxygen therapy.

c. Acute radiation syndrome is a short-term effect that includes symptoms of nausea, vomit-
ing, diarrhea, hair loss, and hemorrhage. It does not explain the purpose of hyperbaric 
oxygen therapy.

d. Correct. The purpose of hyperbaric oxygen therapy during radiation therapy of tumors 
having hypoxic cells is to reduce the amount of hydrogen peroxide and hydroperoxyl free 
radical formation.

REF: p. 20
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29. ANS: b
a. Benefits of the fractionation of the total x-ray dose in the treatment of tumors include 

greater tumor destruction.
b. Correct. Fractionation of the total x-ray dose in the treatment of tumors does not include 

enhancing the distance that oxygen must diffuse from the fine vasculature through the 
tumor to reach the remaining tumor cells; it reduces the distance.

c. Benefits of the fractionation of the total x-ray dose in the treatment of tumors include 
increased cellular repair of normal tissues.

d. Benefits of the fractionation of the total x-ray dose in the treatment of tumors include 
increasing the mean oxygen tension in an irradiated tumor.

REF: p. 20

30. ANS: b
a. Taste buds are sensitive to radiation and taste loss is reversible.
b. Correct. One complication often associated with radiotherapy of the oral mucous mem-

brane includes difficulty with food intake due to discomfort associated with mucositis.
c. Use of topical anesthetics to facilitate comfort is a palliative treatment, not a complication 

associated with radiotherapy.
d. Secondary yeast infection by Candida albicans, not herpes, is a common complication 

associated with radiotherapy.

REF: p. 20

31. ANS: b
a. The parotid glands are more radiosensitive than minor glands.
b. Correct. The parotid glands are more radiosensitive than other glands.
c. The parotid glands are more radiosensitive than sublingual glands.
d. The parotid glands are more radiosensitive than submandibular glands.

REF: p. 21

32. ANS: a
a. Correct. The residual saliva after radiation therapy is more viscous than usual.
b. The residual saliva after radiation therapy has a lower pH than usual; it contributes to 

decalcification of normal enamel.
c. During and after radiation therapy, patients typically report xerostomia, the reduced 

volume of saliva.
d. The residual saliva after radiation therapy has a diminished buffering capacity.

REF: p. 21

33. ANS: c
a. Adiposis is a response to chronic oral mucosal tissue inflammation.
b. Progressive fibrosis is a response to chronic oral mucosal tissue inflammation.
c. Correct. A chronic inflammatory mucosal tissue response includes a decrease, not an 

increase, in the fine vasculature.
d. Concomitant parenchymal degeneration is a response to chronic oral mucosal tissue 

inflammation.

REF: p. 21
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34. ANS: a
a. Correct. The tooth eruption process is relatively resistant to radiation therapy.
b. The tooth bud formation process is sensitive to radiation therapy; irradiation may destroy 

the tooth bud.
c. The tooth root formation process is sensitive to radiation therapy; irradiation may retard 

or abort root formation.
d. Tooth bud cellular differentiation is sensitive to radiation therapy; inhibited cellular  

differentiation may cause malformations and arrested growth.

REF: p. 21

35. ANS: a
a. Correct. Radiation caries may occur because of changes in microflora, including the 

increased presence of Streptococcus mutans, Lactobacillus, and Candida.
b. Radiation therapy for adults does not alter tooth solubility.
c. Radiation caries is not related to the presence of pulpal fibroatrophy associated with 

radiation therapy for adults.
d. Radiation therapy for adults does not alter the crystalline structures of teeth.

REF: p. 22

36. ANS: d
a. Damage to the vasculature of the periosteum and cortical bone can result in a reduction 

in the degree of mineralization.
b. While osteoblasts and osteoclasts are destroyed by radiation, the primary damage is to 

the vasculature of the periosteum and cortical bone.
c. After irradiation, normal marrow may be replaced with fatty marrow and fibrous  

connective tissue; the primary radiation-induced damage to mature bone results from 
damage to the vasculature of the periosteum and cortical bone.

d. Correct. The primary radiation-induced damage to mature bone results from damage to 
the vasculature of the periosteum and cortical bone.

REF: p. 22

37. ANS: b
a. Radiotherapy is the treatment of disease by particle application.
b. Correct. The death of bone following irradiation is called osteoradionecrosis.
c. The death of bone following irradiation is called osteoradionecrosis, not rampant bone 

loss.
d. Acute radiation syndrome is a reaction of a person after acute whole-body radiation 

exposure.

REF: p. 23
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38. ANS: c
a. Whenever possible, it is desirable to wait 6 months, not one month, before taking radio-

graphic images after completion of radiotherapy.
b. Whenever possible, it is desirable to wait 6 months, not 4 months, before taking radio-

graphic images after completion of radiotherapy.
c. Correct. Whenever possible, it is desirable to wait 6 months before taking radiographic 

images after completion of radiotherapy.
d. Whenever possible, it is desirable to wait 6 months, not 12 months, before taking radio-

graphic images after completion of radiotherapy.

REF: p. 24

39. ANS: b
a. An exercise program, not antibiotics, may help regain function of the muscles of mastica-

tion after radiation-caused inflammation and fibrosis.
b. Correct. An exercise program may help regain function of the muscles of mastication 

after radiation-caused inflammation and fibrosis.
c. Restriction in mouth opening usually starts 2 months after radiotherapy is completed; 

an exercise program may help regain function of the muscles of mastication after radia-
tion-caused inflammation and fibrosis.

d. Restriction in mouth opening is the result of radiation-caused inflammation and fibrosis; 
an exercise program may help regain function of the muscles of mastication.

REF: p. 24

40. ANS: a
a. Correct. In acute radiation syndrome, a dose of 1 to 2 Gy may manifest as prodromal 

symptoms.
b. In acute radiation syndrome, a dose of 50 Gy may manifest as cardiovascular 

symptoms.
c. In acute radiation syndrome, a dose of 7 to 15 Gy may manifest as gastrointestinal 

symptoms.
d. In acute radiation syndrome, a dose of 2 to 4 Gy may manifest as mild hematopoietic 

symptoms.

REF: p. 24

41. ANS: a
a. Correct. Hemorrhaging into intestines is a result of loss of the epithelial layer of the 

intestinal mucosa in acute radiation syndrome.
b. Inefficient intestinal absorption is a result of loss of the epithelial layer of the intestinal 

mucosa in acute radiation syndrome.
c. Collapse of the circulatory system occurs in individuals exposed to over 50 Gy of radia-

tion, well above the level that causes gastrointestinal syndrome.
d. Loss of plasma and electrolyte balance is a result of loss of the epithelial layer of the 

intestinal mucosa in acute radiation syndrome.

REF: p. 25
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42. ANS: d
a. The threshold dose of radiation from a full-mouth survey when a leaded apron is used 

is about 0.25 mGy, not 0.05 mGy.
b. The threshold dose of radiation from a full-mouth survey when a leaded apron is used 

is about 0.25 mGy, not 0.1 mGy.
c. The threshold dose of radiation from a full-mouth survey when a leaded apron is used 

is about 0.25 mGy, not 0.15 mGy.
d. Correct. The threshold dose of radiation from a full-mouth survey when a leaded apron 

is used is about 0.25 mGy.

REF: p. 25

43. ANS: c
a. A shortened life span is a late deterministic effect of exposure to atomic bombing of 

Hiroshima and Nagasaki.
b. The formation of cataracts is a late deterministic effect of exposure to atomic bombing 

of Hiroshima and Nagasaki.
c. Correct. One of the common abnormalities among Japanese children exposed early in 

gestation includes mental retardation. It is not a late deterministic effect.
d. Impaired growth and development is a late deterministic effect of exposure to atomic 

bombing of Hiroshima and Nagasaki.

REF: p. 25

44. ANS: d
a. The stomach is more susceptible than the brain to radiation-induced cancer.
b. The stomach is more susceptible than the liver to radiation-induced cancer.
c. The stomach is more susceptible than the thyroid to radiation-induced cancer.
d. Correct. The stomach is more susceptible to radiation-induced cancer.

REF: p. 26

45. ANS: b
a. The higher rate of cell division and differentiation of hematopoietic stem cells accounts 

for higher incidences of leukemia, not cataracts.
b. Correct. The higher rate of cell division and differentiation of hematopoietic stem cells 

accounts for higher incidences of leukemia.
c. The higher rate of cell division and differentiation of hematopoietic stem cells accounts 

for higher incidences of leukemia, not solid tumors.
d. The higher rate of cell division and differentiation of hematopoietic stem cells accounts 

for higher incidences of leukemia, not thyroid cancers.

REF: p. 27
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46. ANS: a
a. Correct. The rate of mutations is reduced as the time between exposure and conception 

increases.
b. The rate, not the severity, of mutations is reduced as the time between exposure and 

conception increases.
c. The rate, not the incidence, of mutations is reduced as the time between exposure and 

conception increases.
d. The rate, not the frequency, of mutations is reduced as the time between exposure  

and conception increases.

REF: p. 27

47. ANS: d
a. The majority of mutations are damaging to the organism.
b. Males are more susceptible to effects of radiation exposure than females.
c. At low dose rates the frequency of induced mutation is greatly reduced.
d. Correct. Radiation causes increased frequency of spontaneous mutations rather than 

inducing new mutations.

REF: p. 27
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C H A P T E R  3 

Safety and Protection

Multiple Choice
1. Cosmic sources of radiation include all EXCEPT one. Which one is the EXCEPTION?

a. Radon.
b. Sun photons.
c. Subatomic particles.
d. Interaction with earth atmosphere atoms.

2. The MOST exposure to cosmic radiation occurs during which activity?
a. CT scan.
b. Airline travel.
c. Deep sea fishing.
d. Smoking tobacco.

3. Terrestrial sources of radiation do NOT include which one?
a. Soil.
b. Radon.
c. Dental radiation.
d. Ingested radionuclides.

4. Which source is responsible for most of the external terrestrial γ radiation?
a. Basement radon.
b. Top 20 cm of soil.
c. Ingestion of uranium.
d. Domestic water supply.

5. Radon is a decay product in which series?
a. Thorium.
b. Uranium.
c. Potassium.
d. Dust particles.

6. Which statement is NOT true about radon?
a. It is the largest single contributor to natural radiation.
b. Radon decay forms solid products that emit α particles.
c. Direct inhalation of radon affects the respiratory tract.
d. Exposure to radon decay contributes to lung cancer deaths, especially in smokers.
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7. Which is the largest contributor to medical radiation?
a. Dental x-rays.
b. Nuclear medicine.
c. Radiation therapy.
d. Diagnostic medical exposure.

8. Which is the allowed whole-body radiation exposure for occupationally exposed workers?
a. 1 mSv annual effective dose.
b. 50 mSv annually.
c. 100 mSv in a 5-year cumulative effect.
d. 150 mSv lifelong.

9. The occupational dose limit is set lower for which body part?
a. Skin.
b. Hands.
c. Feet.
d. Lenses of the eyes.

10. Which factor led the National Council on Radiation Protection and Measurements (NCRP) 
and the International Commission on Radiological Protection (ICRP) to establish radiation 
limitations and guidelines?
a. Global warming trends.
b. Occurrence of nuclear reactor accidents.
c. Recognition of potential harmful effects.
d. Increased potential for nuclear weapons use.

11. Which is the average dose for dental professionals who are occupationally exposed to 
radiation?
a. 0.2 mSv.
b. 0.4 mSv.
c. 10 mSv.
d. 40 mSv.

12. The effective dose of radiation received by a patient who receives an FMX with F-speed 
film and round collimation is about 171 µSv or the equivalent of how many days of back-
ground exposure?
a. 0.6.
b. 4.
c. 21.
d. 47.

13. Which is NOT a guiding principle of radiation protection?
a. Justification.
b. Optimization.
c. Dose limitation.
d. Quality assurance.

http://dentalebooks.com
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14. Which BEST describes the principle of justification?
a. The ALARA principle: keep exposure as low as reasonably achievable.
b. Design radiation protection programs.
c. The benefit from diagnostic exposure exceeds the risk of harm.
d. Limit exposure to unacceptably high doses.

15. Patient selection criteria for dental radiographs do NOT include which entity?
a. Preset intervals.
b. Clinical assessment.
c. Health history review.
d. Evaluation of susceptibility to dental disease.

16. Which is a rare earth element found in contemporary, extraoral intensifying screens?
a. Uranium.
b. Aluminum.
c. Gadolinium.
d. Calcium tungstate.

17. Which reason BEST explains why a greater source-to-skin distance reduces patient exposure?
a. Use of a less divergent beam.
b. Depletion of beam intensity.
c. Increased collimation and filtration.
d. Generation of more primary radiation.

18. Which reason BEST explains why rectangular collimation is recommended over round col-
limation of the x-ray beam?
a. Filters out more secondary radiation.
b. Allows for increased source-to-skin distance.
c. Aligns with the shape of image receptor, film or sensor.
d. Reduces the patient dose from intraoral examinations by about 60%.

19. Federal regulations limit collimation of the radiation field to a circle with a diameter of not 
more than
a. 5 cm.
b. 7 cm.
c. 10 cm.
d. 12 cm.

20. A decrease in the generation of scatter radiation results in a/an
a. smaller beam area.
b. increase in image fog.
c. improved image quality.
d. less intense primary beam.

21. Which is a disadvantage of a rectangular position-indicating device (PID)?
a. Reduces beam size.
b. Enlarges the resulting image.
c. Decreases source-to-skin distance.
d. Increases difficulty in aiming the beam.

http://dentalebooks.com
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22. Which is the purpose of filtration?
a. Lessen beam intensity.
b. Decrease size of x-ray beam.
c. Remove low-energy x-ray photons.
d. Restore high-energy x-ray photons.

23. Which is the function of the leaded apron and thyroid collar?
a. Diminish formation of secondary radiation.
b. Reduce gonad and thyroid gland exposure.
c. Compensate for not following NCRP recommendations.
d. Balance primary and secondary effects of radiation.

24. Which patient protection strategy is the LEAST important according to the National 
Council on Radiation Protection and Measurements (NCRP) and American Dental 
Association (ADA)?
a. Use of lead apron.
b. Fast image receptors.
c. Rectangular collimator.
d. Patient selection criteria.

25. Which is the advantage of a film or sensor holder?
a. Increases source-to-skin distance.
b. Compensates for use of a round collimator.
c. Improves film/sensor alignment with the x-ray beam.
d. Counterbalances a round collimator and rectangular receptor.

26. A beam partially missing the image receptor results in a/an
a. cone-cut.
b. image distortion.
c. magnified image.
d. darker image density.

27. Which occurs as the operating kVp is lowered?
a. The image density increases.
b. The energy of the beam decreases.
c. Exposure time is extended.
d. Electron production is reduced.

28. If the operating kVp is decreased and the exposure time is increased, the resulting image 
demonstrates
a. greater contrast.
b. reduced contrast.
c. increased density.
d. decreased density.

29. Advantages of a constant-potential dental x-ray machine include all EXCEPT one. Which 
one is the EXCEPTION?
a. Requires a lower kVp.
b. Improved image quality.
c. Decreased exposure time.
d. Reduction in patient exposure.
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30. Which is the MOST critical factor influencing diagnostic image quality?
a. mA.
b. kVp.
c. Exposure time.
d. Self-rectifying unit.

31. Which is the main disadvantage of radiographs of nondiagnostic density?
a. Inconvenience to the dentist.
b. Inconvenience to the patient.
c. Interference with time management.
d. Needless additional patient exposure.

32. If the dental x-ray machine has a variable milliampere (mA) control, which is the optimal 
setting?
a. Highest.
b. Lowest.
c. Mean.
d. Meridian.

33. Which is an acceptable film processing best practice?
a. Sight processing.
b. Time-temperature processing.
c. Overexposing and underdeveloping.
d. Following the solution manufacturer’s instructions.

34. Which is NOT an appropriate condition for analysis of radiographs?
a. Extraneous light.
b. Magnification of images.
c. A semidarkened room.
d. Variable-intensity transmitted light.

35. Which is the MOST effective way to limit occupational exposure?
a. Use a leaded apron and thyroid collar.
b. Convert from film to digital imaging.
c. Follow established radiation safety procedures.
d. Maintain a barrier and distance from radiation sources.

36. Which is the position-and-distance rule?
a. Stand at least 4 feet from the patient, at a 45-90 degree angle to the central ray.
b. Stand at least 5 feet from the patient, at a 180 degree angle to the central ray.
c. Stand at least 6 feet from the patient, at a 90-135 degree angle to the central ray.
d. Stand at least 6 feet from the patient, at a 135-180 degree angle to the central ray.

37. Best practices for radiation safety include all EXCEPT one. Which one is the EXCEPTION?
a. Operator holding films in place.
b. Monitoring personnel activity with film badges.
c. Practicing the barrier- or position-distance rule.
d. Patient holding tube housing to prevent movement.
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38. A planned activity to ensure consistent production of superior images with minimum patient 
and personnel exposure is called
a. quality assurance.
b. risk reduction training.
c. radiation safety practice.
d. principles of justification and optimization.

39. Which best practice ensures that the practitioner remains informed about radiation safety 
and improves the diagnostic quality of radiographs?
a. Following state laws.
b. Monitoring office personnel.
c. Obtaining continuing education.
d. Writing an office protocol manual.

Feedback
1. ANS: a

a. Correct. The gas radon is a contributor to natural radiation.
b. Cosmic sources of radiation include photons from the sun and supernovas.
c. Cosmic sources of radiation include photons from energetic subatomic particles.
d. Cosmic sources of radiation occur when primary cosmic radiation interacts with atoms 

and molecules of the earth’s atmosphere.

REF: p. 29

2. ANS: b
a. CT scanning is a source of man-made radiation, not cosmic radiation.
b. Correct. The MOST exposure to cosmic radiation occurs during airline travel.
c. Cosmic radiation at sea level is less than cosmic radiation above the protection of the 

earth’s atmosphere. The MOST exposure to cosmic radiation occurs during airline travel.
d. Tobacco, a consumer product, contributes a small portion to the average annual man-

made exposure.

REF: p. 30

3. ANS: c
a. Terrestrial sources of radiation include soil.
b. Terrestrial sources of radiation include radon.
c. Correct. Terrestrial sources of radiation do NOT include dental, man-made radiation.
d. Terrestrial sources of radiation include ingested radionuclides.

REF: p. 30
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4. ANS: b
a. The source responsible for the most external terrestrial γ radiation is the top 20 cm of 

soil, not radon found in home basements.
b. Correct. The source responsible for the most external terrestrial γ radiation is the top 

20 cm of soil.
c. The source responsible for the most external terrestrial γ radiation is the top 20 cm of 

soil; the greatest internal exposure comes from the ingestion of uranium and thorium and 
their decay products.

d. The domestic water supply is a source of man-made radiation, not a terrestrial source.

REF: p. 29

5. ANS: b
a. Radon is a decay product in the uranium, not thorium, series.
b. Correct. Radon is a decay product in the uranium series.
c. Radon is a decay product in the uranium, not potassium, series.
d. Radon, a decay product in the uranium series, can attach to dust particles that can be 

inhaled into the respiratory tract.

REF: p. 29

6. ANS: c
a. Radon is the largest single contributor to natural radiation.
b. Radon’s decay forms solid products that emit α particles.
c. Correct. Radon is a gas and by itself does little harm; radon decay products attached to 

dust particles can enter the respiratory tract, contributing to lung cancer.
d. Exposure to radon decay contributes to lung cancer deaths, especially in smokers.

REF: p. 29

7. ANS: d
a. Dental x-rays account for less than 1% of the average annual exposure from man-made 

sources. Diagnostic medical exposure is the largest contributor to medical radiation.
b. Diagnostic medical exposure, not nuclear medicine, is the largest contributor to medical 

radiation.
c. Diagnostic medical exposure, not radiation therapy, is the largest contributor to medical 

radiation.
d. Correct. Diagnostic medical exposure is the largest contributor to medical radiation.

REF: p. 29
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8. ANS: b
a. Occupationally exposed workers are allowed to receive up to 50 mSv of whole-body 

radiation exposure per year; not 1 mSv annual effective dose.
b. Correct. Occupationally exposed workers are allowed to receive up to 50 mSv of whole-

body radiation exposure per year.
c. Occupationally exposed workers are allowed to receive up to 50 mSv of whole-body 

radiation exposure per year; not 100 mSv in a 5-year cumulative effect.
d. Occupationally exposed workers are allowed to receive up to 50 mSv of whole-body 

radiation exposure per year; not 150 mSv lifelong.

REF: p. 31

9. ANS: d
a. The occupational dose limit is set lower for the lenses of the eyes, not the skin.
b. The occupational dose limit is set lower for the lenses of the eyes, not the hands.
c. The occupational dose limit is set lower for the lenses of the eyes, not the feet.
d. Correct. The occupational dose limit is set lower for the lenses of the eyes.

REF: p. 31

10. ANS: c
a. Recognition of the potential harmful effects of radiation, not global warming trends, led 

the NCRP and the ICRP to establish guidelines for radiation exposure for occupationally 
exposed individuals and the public.

b. Recognition of the potential harmful effects of radiation, not the occurrence of nuclear 
reactor accidents, led the NCRP and the ICRP to establish guidelines for radiation 
exposure for occupationally exposed individuals and the public.

c. Correct. Recognition of the potential harmful effects of radiation led the NCRP and 
the ICRP to establish guidelines for radiation exposure for occupationally exposed indi-
viduals and the public.

d. Recognition of the potential harmful effects of radiation, not the increased potential for 
nuclear weapons use, led the NCRP and the ICRP to establish guidelines for radiation 
exposure for occupationally exposed individuals and the public.

REF: pp. 30–31

11. ANS: a
a. Correct. The average dose for dental professionals who are occupationally exposed to 

radiation is about 0.2 mSv or 0.4% of the allowable exposure.
b. The average dose for dental professionals who are occupationally exposed to radiation is 

about 0.2 mSv or 0.4% of the allowable exposure.
c. The average dose for dental professionals who are occupationally exposed to radiation is 

about 0.2 mSv or 0.4% of the allowable exposure.
d. The average dose for dental professionals who are occupationally exposed to radiation is 

about 0.2 mSv or 0.4% of the allowable exposure.

REF: p. 31
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12. ANS: c
a. A patient who receives posterior bitewings with F-speed film and rectangular collimation 

receives the equivalent of 0.6 days of background exposure.
b. A patient who receives an FMX with F-speed film and rectangular collimation receives 

the equivalent of 4 days of background exposure.
c. Correct. The effective dose of radiation received by a patient who receives an FMX with 

F-speed film and round collimation is about 171 µSv or the equivalent of 21 days of 
background exposure.

d. A patient who receives an FMX with D-speed film and round collimation receives the 
equivalent of 47 days of background exposure.

REF: p. 32

13. ANS: d
a. The principle of justification obligates the dental professional to do more good than harm.
b. The principle of optimization specifies that every means to reduce unnecessary exposure 

should be implemented.
c. The principle of dose limitation serves to ensure that no individual is exposed to unac-

ceptably high doses.
d. Correct. Quality assurance is planned actions to ensure the consistent production of 

high-quality images with minimum exposure to patients and personnel. It is a part of all 
3 principles of radiation protection.

REF: p. 41

14. ANS: c
a. The ALARA principle holds that exposures to radiation should be kept as low as reason-

ably achievable, and is part of the principle of optimization.
b. The designing and conducting of radiation protection programs is an example of utiliza-

tion of all 3 principles of radiation protection.
c. Correct. The principle of justification obligates the dental professional to identify those 

situations where the benefit to a patient from the diagnostic exposure exceeds the risk of 
harm.

d. The dose limitation principle serves to ensure that no individuals are exposed to unac-
ceptably high doses.

REF: p. 32

15. ANS: a
a. Correct. Patient selection criteria for dental radiographs do NOT include taking radio-

graphs at preset intervals.
b. Patient selection criteria for dental radiographs do include a clinical assessment.
c. Patient selection criteria for dental radiographs do include a health history review.
d. Patient selection criteria for dental radiographs do include an evaluation of the patient’s 

susceptibility to dental disease.

REF: p. 33
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16. ANS: c
a. Uranium is a radioactive element; its decay products are an external terrestrial source of 

radiation.
b. X-ray machine filters are made of aluminum.
c. Correct. Gadolinium is a rare earth element found in contemporary, extraoral intensify-

ing screens.
d. Older extraoral screens were made with calcium tungstate; contemporary intensifying 

screens are made of the rare earth elements gadolinium and lanthanum.

REF: p. 34

17. ANS: a
a. Correct. An increase in the source-to-skin distance, from 20 cm to 41 cm, results in a 

reduction in patient exposure because of a less divergent beam.
b. To compensate for an increase in the source-to-skin distance, the beam intensity must 

be increased.
c. Collimation and filtration of the x-ray beam are not affected by the source-to-skin 

distance.
d. The source-to-skin distance does not generate more primary radiation.

REF: p. 34

18. ANS: d
a. A rectangular collimator reduces the size of the primary x-ray beam, resulting in the 

reduced production of secondary radiation.
b. Source-to-skin distance is not related to the type of collimator.
c. While the shape of image receptors is similar to the shape of the rectangular collimator, 

shape is not the reason a rectangular collimator is used.
d. Correct. A rectangular collimator decreases the patient radiation dose 5 times more than 

a circular collimator.

REF: p. 34

19. ANS: b
a. Federal regulations limit collimation of the radiation field to a circle with a diameter of 

not more than 7 cm, not 5 cm.
b. Correct. Federal regulations limit collimation of the radiation field to a circle with a 

diameter of not more than 7 cm.
c. Federal regulations limit collimation of the radiation field to a circle with a diameter of 

not more than 7 cm, not 10 cm.
d. Federal regulations limit collimation of the radiation field to a circle with a diameter of 

not more than 7 cm, not 12 cm.

REF: p. 34
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20. ANS: c
a. A decrease in the generation of scatter radiation results in an improved image quality, 

not a smaller beam area.
b. A decrease in the generation of scatter radiation results in an improved image quality 

with decreased image fog.
c. Correct. A decrease in the generation of scatter radiation results in an improved image 

quality.
d. A decrease in the generation of scatter radiation results in an improved image quality. It 

does not affect the intensity of the beam.

REF: p. 34

21. ANS: d
a. Reduction in beam size and thus reduction in patient exposure is an advantage to the use 

of a rectangular PID.
b. The shape of the PID does not affect image size.
c. The shape of the PID does not affect the source-to-skin distance; the length of the PID 

does.
d. Correct. A disadvantage of using a rectangular position-indicating device (PID) is that 

it increases the difficulty in aiming the beam, allowing for cone-cuts.

REF: p. 34

22. ANS: c
a. Filtration does not lessen the beam intensity, but it does remove low-energy x-ray 

photons.
b. Filtration does not decrease the size of the x-ray beam; collimation does.
c. Correct. The purpose of x-ray machine filtration is to remove low-energy x-ray photons 

that do not contribute to image quality.
d. Filtration does not restore high-energy x-ray photons.

REF: p. 35

23. ANS: b
a. The leaded apron and thyroid collar do not diminish the formation of secondary 

radiation.
b. Correct. The function of the leaded apron and thyroid collar is to reduce gonad and 

thyroid gland exposure to radiation.
c. Use of the leaded apron and thyroid collar do not compensate for not following NCRP 

recommendations.
d. Use of the leaded apron and thyroid collar do not balance primary and secondary effects 

of radiation.

REF: p. 35
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24. ANS: a
a. Correct. The use of a lead apron is the LEAST important patient protection strategy 

according to the NCRP and ADA.
b. According to the NCRP and ADA, use of fast image receptors, rectangular collimators, 

and patient selection criteria are more important than use of lead aprons.
c. According to the NCRP and ADA, use of fast image receptors, rectangular collimators, 

and patient selection criteria are more important than use of lead aprons.
d. According to the NCRP and ADA, use of fast image receptors, rectangular collimators, 

and patient selection criteria are more important than use of lead aprons.

REF: p. 35

25. ANS: c
a. Use of a film or sensor holder does not affect the source-to-skin distance.
b. Use of a film or sensor holder does not compensate for use of a round collimator.
c. Correct. An advantage of the use of a film or sensor holder is the improvement in the 

film/sensor alignment with the x-ray beam.
d. Use of a film or sensor holder does not counterbalance use of a round collimator and a 

rectangular receptor.

REF: p. 36

26. ANS: a
a. Correct. A beam partially missing the image receptor results in a cone-cut.
b. A beam partially missing the image receptor results in a cone-cut, not an image 

distortion.
c. A beam partially missing the image receptor results in a cone-cut, not a magnified image.
d. A beam partially missing the image receptor results in a cone-cut, not a darker image 

density.

REF: p. 36

27. ANS: b
a. The result of lowering the operating kVp is that the energy of the beam decreases, causing 

an image with lighter density.
b. Correct. The result of lowering the operating kVp is that the energy of the beam 

decreases.
c. If the kVp is decreased, the exposure time, or mA, would have to be increased in order 

to obtain a similar image density. The extended exposure time is not a result of lowering 
the kVp but rather a predetermined option.

d. The production of electrons is controlled by the mA, not the kVp.

REF: p. 36
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28. ANS: a
a. Correct. If the operating kVp is decreased and the exposure time is increased, the result-

ing image demonstrates greater contrast.
b. If the operating kVp is decreased and the exposure time is increased, the resulting image 

demonstrates greater, not reduced, contrast.
c. If the operating kVp is decreased and the exposure time is increased, the resulting image 

demonstrates greater contrast, not increased density.
d. If the operating kVp is decreased and the exposure time is increased, the resulting image 

demonstrates greater contrast, not decreased density.

REF: p. 36

29. ANS: b
a. Constant-potential dental x-ray machines utilize a lower kVp.
b. Correct. With all operating factors being equal, the constant-potential dental x-ray 

machine produces images with the same quality as self-rectified units.
c. Constant-potential dental x-ray machines utilize a decreased exposure time resulting in 

a reduction in patient exposure.
d. Constant-potential dental x-ray machines operate utilizing decreased exposure time 

resulting in a reduction in patient exposure.

REF: p. 36

30. ANS: c
a. Exposure time is the MOST critical factor influencing diagnostic image quality.
b. Exposure time is the MOST critical factor influencing diagnostic image quality.
c. Correct. The MOST critical factor influencing diagnostic image quality is the exposure 

time.
d. Exposure time is the MOST critical factor influencing diagnostic image quality.

REF: p. 36

31. ANS: d
a. The main disadvantage of radiographs of nondiagnostic density is that they result in 

needless additional patient exposure.
b. The main disadvantage of radiographs of nondiagnostic density is that they result in 

needless additional patient exposure.
c. The main disadvantage of radiographs of nondiagnostic density is that they result in 

needless additional patient exposure.
d. Correct. The main disadvantage of radiographs of nondiagnostic density is that they 

result in needless additional patient exposure.

REF: p. 36
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32. ANS: a
a. Correct. If the dental x-ray machine has a variable milliampere (mA) control, the optimal 

setting is the highest choice.
b. If the dental x-ray machine has a variable milliampere (mA) control, the optimal setting 

is the highest, not the lowest, choice.
c. If the dental x-ray machine has a variable milliampere (mA) control, the optimal setting 

is the highest choice.
d. If the dental x-ray machine has a variable milliampere (mA) control, the optimal setting 

is the highest choice.

REF: p. 36

33. ANS: b
a. Sight processing is not an acceptable film processing best practice.
b. Correct. An acceptable film processing best practice includes time-temperature process-

ing according to the film manufacturer’s recommendations.
c. The practice of overexposing and then underdeveloping the film is not an acceptable film 

processing best practice.
d. An acceptable film processing best practice includes time-temperature processing accord-

ing to the film, not the solution, manufacturer’s recommendations.

REF: p. 36

34. ANS: a
a. Correct. Extraneous light should be eliminated.
b. Magnification aids in the analysis of radiographs.
c. A semidarkened room aids in the analysis of radiographs.
d. Use of variable-intensity transmitted light aids in the analysis of radiographs.

REF: p. 37

35. ANS: c
a. The MOST effective way to limit occupational exposure is to understand and follow 

established radiation safety procedures.
b. The MOST effective way to limit occupational exposure is to understand and follow 

established radiation safety procedures.
c. Correct. The MOST effective way to limit occupational exposure is to understand and 

follow established radiation safety procedures.
d. The MOST effective way to limit occupational exposure is to understand and follow 

established radiation safety procedures.

REF: p. 37
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36. ANS: c
a. The position-and-distance rule maintains that the operator stand at least 6 feet from the 

patient, at a 90-135 degree angle to the central ray.
b. The position-and-distance rule maintains that the operator stand at least 6 feet from the 

patient, at a 90-135 degree angle to the central ray.
c. Correct. The position-and-distance rule maintains that the operator stand at least 6 feet 

from the patient, at a 90-135 degree angle to the central ray.
d. The position-and-distance rule maintains that the operator stand at least 6 feet from the 

patient, at a 90-135 degree angle to the central ray.

REF: p. 37

37. ANS: d
a. The operator should never hold films in place.
b. Personnel activity should be monitored with film badges.
c. The operator should practice either standing behind a barrier or observing the position-

distance rule.
d. Correct. Neither the operator nor the patient should hold the tube housing to prevent 

movement or drift; the suspension arms should adequately maintain stability.

REF: p. 37

38. ANS: a
a. Correct. A planned activity to ensure consistent production of superior images with 

minimum patient and personnel exposure is called quality assurance.
b. A planned activity to ensure consistent production of superior images with minimum 

patient and personnel exposure is called quality assurance.
c. A planned activity to ensure consistent production of superior images with minimum 

patient and personnel exposure is called quality assurance.
d. Quality assurance includes the principles of justification and optimization.

REF: p. 38

39. ANS: c
a. While following state laws is important, it does not ensure that practitioners remain 

informed about radiation safety and best practices.
b. While monitoring of office personnel is important, it does not ensure that practitioners 

remain informed about radiation safety and best practices.
c. Correct. Practitioners remain informed about radiation safety and improve the diagnostic 

quality of radiographs through the obtainment of continuing education.
d. The act of writing an office protocol manual is insufficient and does not ensure that a 

practitioner remains informed about radiation safety and best practices.

REF: p. 38
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C H A P T E R  4 

Digital Imaging

Multiple Choice
1. All, EXCEPT one, are advantages of digital imaging. Which one is the EXCEPTION?

a. Eliminates hazardous wastes.
b. Enriches chemical processing.
c. Electronically transferable.
d. Film requires more radiation than digital receptors.

2. Production of a digital image requires a process called
a. numeric conversion.
b. solid-state technology detectors.
c. analog-to-digital conversion (ADC).
d. photostimulable phosphor (PSP) technology.

3. Which is the significant clinical feature of solid-state detectors?
a. Ease of use.
b. Rapid image production.
c. Production of electron-hole pairs.
d. More sensitive to light than to x-rays.

4. Which is the purpose of the layer of scintillating material coated directly on the charge-
coupled device (CCD) surface?
a. Decrease sensitivity to white light.
b. Increase x-ray absorption efficiency.
c. Enhance production of electron-hole pairs.
d. Transfer each row of pixel charges to the next row.

5. Which element is combined with a linear array of pixels for panoramic imaging?
a. Stationary mounting.
b. Wide column of pixels.
c. Slit-shaped x-ray beam.
d. Retrofitted CCD sensors.

6. Which is the main difference between the CCD technology and the complementary metal 
oxide semiconductor (CMOS) technology?
a. Pixel arrangement.
b. Flat panel detectors.
c. Manner in which pixels are read.
d. Production of electron-hole pairs.
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7. Which is the purpose of an intensifying screen for indirect flat panel detectors?
a. Strengthen x-ray absorption.
b. Decrease image “unsharpness.”
c. Create diffusion of light photons.
d. Convert x-ray energy into visible light.

8. Which technique is used to eliminate PSP plate ghost images?
a. Flood the plate with a bright light.
b. Expose plate to scintillating material.
c. Use red filter safety lights when handling.
d. Have patients remove eyeglasses, jewelry, and partial dentures to eliminate artifacts.

9. Which BEST explains why PSP plates should be processed as soon as possible?
a. Prevents possibility of double exposures.
b. Underexposed images rapidly deteriorate.
c. Oral fluids permeate the polyvinyl envelope.
d. Trapped electrons are spontaneously released over time.

10. The ability of the digital detector to distinguish different densities in the radiographic image 
is called
a. attenuation.
b. spatial resolution.
c. fast scan direction.
d. contrast resolution.

11. Inaccuracies in image acquisition are called
a. noise.
b. details.
c. spatial resolution.
d. contrast resolution.

12. Which constitutes a line pair (lp)?
a. Two pixels.
b. A line and its associated space.
c. Two very fine radiopaque lines.
d. Bit depths of 8, 10, 12, or 16 to the power of 2.

13. All factors, EXCEPT one, lower the actual image resolution. Which one is the 
EXCEPTION?
a. Variety of sources of noise.
b. CCD pixel size of approximately 20 µm.
c. Diffusion of photons in scintillator coating.
d. Imperfect optical coupling in systems using fiber optics.

14. Which is responsible for different shades of gray, or the color hue and intensity of electron 
scans?
a. Cathode ray tube (CRT) design.
b. Red, blue, and green phosphors.
c. Conventional computer monitors.
d. Electron beam’s variable intensity.
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15. The quality of hard copies of digital images is MOST important in which situation?
a. Caries detection.
b. Eruption assessment.
c. Evaluation third molars.
d. Bone assessment for implant placement.

16. Which printer has a higher resolution?
a. 12 bits.
b. 16 bits.
c. Lower dots-per-inch (DPI) number.
d. Higher dots-per-inch (DPI) number.

17. Any operation that acts to improve, restore, analyze, or change a digital image is called
a. analog dialogue.
b. image processing.
c. spatial resolution.
d. solid-state technology.

18. Subjective image enhancement includes all EXCEPT one. Which one is the 
EXCEPTION?
a. Reduction in noise.
b. Increasing contrast.
c. Optimizing brightness.
d. Preprocessing operations.

19. Which is the purpose of smoothing filters?
a. Support contrast inversion.
b. Enhance histogram equalization.
c. Substantially benefit contrast enhancement.
d. Improve image quality by removing blur or noise.

20. Which image enhancement process changes the gray values into colors?
a. Despeckling.
b. Pseudocolor.
c. Contrast inversion.
d. Subtraction radiography.

21. The accuracy of the digital imaging measurement tool is MOST dependent on the
a. clinician’s skill.
b. sharpening filters.
c. projection geometry.
d. accuracy and precision of the measurement tool.

22. Which is NOT a basic step of image analysis?
a. Segmentation.
b. Transformation.
c. Feature extraction.
d. Object classification.
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23. Which basic image analysis step subdivides the image, separating the objects from the 
background?
a. Segmentation.
b. Transformation.
c. Feature extraction.
d. Object classification.

24. All, EXCEPT one, are important considerations when selecting a digital image backup 
system. Which one is the EXCEPTION?
a. Backup interval.
b. Recovery reliability.
c. Location of backup media storage.
d. Compatibility with conventional radiography storage.

25. Which digital information compression method discards image data?
a. Lossy.
b. Lossless.
c. Wavelet.
d. High-end.

26. Which is the MAIN purpose of digital file compression?
a. Provide cost-effective storage.
b. Facilitate ease of retrieval of information.
c. Arrange data in office-compatible format.
d. Reduce file size while preserving critical information.

27. Which is the advantage of CCD/CMOS dental imaging over PSP dental imaging?
a. Programmed processor.
b. Plates loaded on drum system.
c. Dim light environment desirable.
d. Immediate image acquisition and display.

28. Which consideration is similar between traditional film and digital imaging?
a. Display.
b. Processing.
c. Duplication.
d. Receptor preparation.

29. Artifacts resulting from bending and scratching PSP plates can result in all acts EXCEPT 
one. Which one is the EXCEPTION?
a. Disposal of receptor.
b. Re-exposing patient to radiation.
c. Utilization of image enhancement to clear artifact.
d. Obscuring of diagnostically important information.

30. Common problems in digital imaging include all EXCEPT one. Which one is the 
EXCEPTION?
a. Noisy images.
b. Double images.
c. Distorted images.
d. Poor quality images.
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31. Which results in a nonuniform image density?
a. Double scanning of images.
b. Releasing exposure button too quickly.
c. Incomplete erasure of previous images.
d. Partial exposure of plates to excessive ambient light prior to scanning.

32. The DICOM standard recognizes which of the following?
a. Privatization of image formats.
b. Need to export and import images effectively.
c. Necessity of sharing information between imaging devices.
d. Adoption of developed technologies according to individual needs.

33. Which technology is similar to consumer-grade video cameras?
a. Flat panel detectors.
b. Solid-state detectors.
c. Charge-coupled devices.
d. Complementary metal oxide semiconductors.

34. Which component enhances indirect flat panel detectors?
a. Silicon.
b. Selenium.
c. Cesium iodide.
d. Fluorohalide lattice.

35. All, EXCEPT one, are disadvantages to digital imaging. Which one is the EXCEPTION?
a. Initial expense.
b. Inferior image quality.
c. Sensitivity to damage.
d. Likelihood of obsolete technology.

36. Which BEST explains how digital imaging affects the physics of the interaction of x-rays 
with matter?
a. Physics remain unaltered.
b. Increases attenuation.
c. Decreases amplitude of signal.
d. Produces curved potent wavelengths.

Feedback
1. ANS: b

a. Digital imaging eliminates hazardous wastes such as lead foil and processing 
chemicals.

b. Correct. Digital imaging does not enrich chemical processing, but rather eliminates the 
need for it.

c. Digital images are electronically transferable.
d. Film does require more radiation to expose it than digital receptors require, which is an 

advantage of digital imaging.

REF: p. 41

http://dentalebooks.com



60 4—DIgItal ImagIng

2. ANS: c
a. The term digital refers to the numeric conversion of pixels, with the varying shades of 

gray of each pixel forming an image.
b. The solid-state technology in dentistry uses detectors called sensors.
c. Correct. Production of a digital image requires a process called analog-to-digital conver-

sion (ADC).
d. The photostimulable phosphor (PSP) technology consists of a plate that is phosphor 

coated. The PSP plate records the latent image after exposure to x-ray.

REF: p. 41

3. ANS: b
a. The significant clinical feature of solid-state detectors is rapid image production.
b. Correct. The significant clinical feature of solid-state detectors is rapid image 

production.
c. The significant clinical feature of solid-state detectors is rapid image production.
d. The significant clinical feature of solid-state detectors is rapid image production.

REF: p. 43

4. ANS: b
a. The purpose of the layer of scintillating material coated directly on the charge-coupled 

device (CCD) surface is to increase x-ray absorption efficiency.
b. Correct. The purpose of the layer of scintillating material coated directly on the charge-

coupled device (CCD) surface is to increase x-ray absorption efficiency.
c. The purpose of the layer of scintillating material coated directly on the charge-coupled 

device (CCD) surface is to increase x-ray absorption efficiency.
d. The purpose of the layer of scintillating material coated directly on the charge-coupled 

device (CCD) surface is to increase x-ray absorption efficiency.

REF: p. 44

5. ANS: c
a. The combination of slit-shaped x-ray beam and a linear array of pixels only a few wide, 

combined with a scanning motion, are used in panoramic imaging.
b. The combination of slit-shaped x-ray beam and a linear array of pixels only a few wide 

are used in panoramic imaging.
c. Correct. The combination of slit-shaped x-ray beam and a linear array of pixels only a 

few wide are used in panoramic imaging.
d. The combination of slit-shaped x-ray beam and a linear array of pixels only a few wide 

are used in panoramic imaging.

REF: p. 44
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6. ANS: c
a. The main difference between the CCD technology and the CMOS technology is the 

manner in which pixels are read.
b. Flat panel detectors are used for medical imaging. The main difference between the CCD 

technology and the CMOS technology is the manner in which pixels are read.
c. Correct. The main difference between the CCD technology and the complementary 

metal oxide semiconductor (CMOS) technology is the manner in which pixels are read.
d. The main difference between the CCD technology and the CMOS technology is the 

manner in which pixels are read.

REF: p. 44

7. ANS: d
a. The purpose of an intensifying screen for indirect flat panel detectors is to convert x-ray 

energy into visible light.
b. Thicker intensifying screens unintentionally allow greater diffusion of light photons, 

leading to image “unsharpness.”
c. Thicker intensifying screens unintentionally allow greater diffusion of light photons, 

leading to image “unsharpness.”
d. Correct. The purpose of an intensifying screen for indirect flat panel detectors is to 

convert x-ray energy into visible light.

REF: p. 44

8. ANS: a
a. Correct. To eliminate PSP plate ghost images, flood the plate with a bright light.
b. To eliminate PSP plate ghost images, flood the plate with a bright light.
c. To eliminate PSP plate ghost images, flood the plate with a bright light.
d. PSP plate ghost images are different from the ghost images on panoramic images. To 

eliminate PSP plate ghost images, flood the plate with a bright light.

REF: p. 45

9. ANS: d
a. Use of best practices in the handling of exposed PSP plates prevents the possibility of 

clinician error.
b. PSP plates should be processed as soon as possible because trapped electrons, whether 

underexposed or properly exposed, are spontaneously released over time.
c. Polyvinyl envelopes are designed to protect the PSP plates. PSP plates should be proc-

essed as soon as possible because trapped electrons are spontaneously released over time.
d. Correct. PSP plates should be processed as soon as possible because trapped electrons 

are spontaneously released over time.

REF: p. 46
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10. ANS: d
a. Attenuation is the reduction in strength of a signal.
b. Spatial resolution is the ability to differentiate fine details in an image.
c. With stationary plate scans, the fast scan direction refers to the direction of the laser 

scanning the plate.
d. Correct. The ability of the digital detector to distinguish different densities in the 

radiographic image is called contrast resolution.

REF: p. 46

11. ANS: a
a. Correct. Inaccuracies in image acquisition are called noise.
b. Inaccuracies in image acquisition are called noise.
c. Spatial resolution is the ability to differentiate fine details in an image.
d. The ability of the digital detector to distinguish different densities in the radiographic 

image is called contrast resolution.

REF: p. 46

12. ANS: b
a. At least 2 pixels are required to resolve a line pair.
b. Correct. A line pair (lp) is made up of a line and its associated space.
c. A line pair (lp) is made up of a line and its associated space.
d. A line pair (lp) is made up of a line and its associated space.

REF: p. 46

13. ANS: b
a. Actual image resolution is lowered because of a variety of sources of noise.
b. Correct. The pixel size of approximately 20 µm provides the highest available resolution 

for intraoral CCD imaging.
c. Actual image resolution is lowered because of the diffusion of photons in the scintillator 

coating.
d. Actual image resolution is lowered because of imperfect optical coupling in systems using 

fiber optics.

REF: p. 47

14. ANS: d
a. The cathode ray tube (CRT) design utilizes a beam of electrons to rapidly scan a 

phosphor-coated screen.
b. The electron beam’s variable intensity is responsible for different shades of gray or color 

hue and intensity.
c. The electron beam’s variable intensity is responsible for different shades of gray or color 

hue and intensity.
d. Correct. The electron beam’s variable intensity is responsible for different shades of gray 

or color hue and intensity.

REF: p. 48
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15. ANS: a
a. Correct. The requirement for the quality of the hard copy varies with the diagnostic task; 

the detection of caries requires a high quality image.
b. The requirement for the quality of the hard copy varies with the diagnostic task; the 

detection of caries requires a high quality image.
c. The requirement for the quality of the hard copy varies with the diagnostic task; the 

detection of caries requires a high quality image.
d. The requirement for the quality of the hard copy varies with the diagnostic task; the 

detection of caries requires a high quality image.

REF: p. 48

16. ANS: d
a. Digital detectors capture data at 12 bits or 16 bits.
b. Digital detectors capture data at 12 bits or 16 bits.
c. A printer with a higher, not lower, number of dots per inch (DPI) has a higher resolution 

and is capable of printing smaller details.
d. Correct. A printer with a higher number of dots per inch (DPI) has a higher resolution 

and is capable of printing smaller details.

REF: p. 49

17. ANS: b
a. Image processing includes any operation that acts to improve, restore, analyze, or change 

a digital image.
b. Correct. Image processing includes any operation that acts to improve, restore, analyze, 

or change a digital image.
c. Image processing includes any operation that acts to improve, restore, analyze, or change 

a digital image.
d. Image processing includes any operation that acts to improve, restore, analyze, or change 

a digital image.

REF: p. 49

18. ANS: d
a. Subjective image enhancement includes a reduction in noise.
b. Subjective image enhancement includes increasing contrast.
c. Subjective image enhancement includes optimizing brightness.
d. Correct. Preprocessing operations are set by the manufacturer and cannot be changed.

REF: p. 49
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19. ANS: d
a. Contrast inversion changes the positive image into a negative image. The purpose of 

smoothing filters is to improve image quality by removing blur or noise.
b. Histogram equalization is an enhancement operation that increases contrast between 

image intensities. The purpose of smoothing filters is to improve image quality by remov-
ing blur or noise.

c. The benefit of contrast enhancement on the diagnostic value of digital images is contro-
versial. The purpose of smoothing filters is to improve image quality by removing blur 
or noise.

d. Correct. The purpose of smoothing filters is to improve image quality by removing blur 
or noise.

REF: p. 50

20. ANS: b
a. Despeckling is the use of filters that remove high-frequency noise from the image.
b. Correct. Pseudocolor is the image enhancement process that changes gray values into 

various colors.
c. Contrast inversion changes the positive image into a negative image.
d. Subtraction radiography utilizes the process of subtracting the image intensity pixels of 

one image from another image, thus producing a uniform difference image.

REF: p. 50

21. ANS: c
a. The accuracy of the digital imaging measurement tool is MOST dependent on the 

projection geometry.
b. The accuracy of the digital imaging measurement tool is MOST dependent on the 

projection geometry.
c. Correct. The accuracy of the digital imaging measurement tool is MOST dependent on 

the projection geometry.
d. The accuracy of the digital imaging measurement tool is MOST dependent on the 

projection geometry.

REF: p. 52

22. ANS: b
a. Segmentation is a basic step of image analysis.
b. Correct. Image transformation is NOT a basic step of image analysis.
c. Feature extraction is a basic step of image analysis.
d. Object classification is a basic step of image analysis.

REF: p. 52
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23. ANS: a
a. Correct. Segmentation is the basic image analysis step that subdivides the image, separat-

ing the objects from the background.
b. Image transformation is NOT a basic step of image analysis.
c. Segmentation, not feature extraction, is the basic image analysis step that subdivides the 

image, separating the objects from the background.
d. Segmentation, not object classification, is the basic image analysis step that subdivides 

the image, separating the objects from the background.

REF: p. 52

24. ANS: d
a. The time interval between backup procedures is a significant consideration when choos-

ing a backup system.
b. The recovery reliability of a digital image backup system is an important consideration.
c. The location of the backup media storage is an important consideration when choosing 

a backup system.
d. Correct. The storage of conventional radiographs is not related to the storage of digital 

images and digital information.

REF: p. 52

25. ANS: a
a. Correct. Lossy compression methods achieve higher levels of compression by discarding 

image data.
b. Lossless methods do not discard any image data; an exact copy of the image is reproduced 

after decompression.
c. Lossy compression methods achieve higher levels of compression by discarding image 

data.
d. Lossy compression methods achieve higher levels of compression by discarding image 

data.

REF: p. 53

26. ANS: d
a. The MAIN purpose of digital file compression is to reduce file size while preserving 

critical information.
b. The MAIN purpose of digital file compression is to reduce file size while preserving 

critical information.
c. The MAIN purpose of digital file compression is to reduce file size while preserving 

critical information.
d. Correct. The MAIN purpose of digital file compression is to reduce file size while pre-

serving critical information.

REF: p. 53
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27. ANS: d
a. The PSP dental imaging system uses a programmed processor.
b. With the PSP dental imaging system, the plates are loaded on a drum for scanning.
c. A dim light environment is desirable for the PSP imaging system to prevent loss of image 

information.
d. Correct. The capability of immediate image acquisition and display is the advantage of 

CCD/CMOS dental imaging over PSP dental imaging.

REF: p. 54

28. ANS: a
a. Correct. The display of traditional films and digital images is similar; a room with 

subdued lighting is optimal.
b. The processing of traditional films and digital images are distinctly different.
c. The duplication of traditional films is distinctly different from the copying of digital 

images.
d. Traditional films involve no preparation; however, the preparation of digital image recep-

tors involves either erasing the plates or making computer connection.

REF: p. 54

29. ANS: c
a. Artifacts resulting from bending and scratching PSP plates can result in the clinician 

having to dispose of the receptor.
b. Artifacts resulting from bending and scratching PSP plates can result in the clinician 

having to re-expose the patient to radiation to obtain a diagnostic quality image.
c. Correct. Image enhancement to obscure an artifact resulting from bending and/or 

scratching of the PSP plates is not possible or practical.
d. Artifacts resulting from bending and scratching PSP plates can result in the obscuring 

of diagnostically important information.

REF: p. 49

30. ANS: d
a. Common problems in digital imaging include noisy images.
b. Common problems in digital imaging include double images.
c. Common problems in digital imaging include distorted images.
d. Correct. Digital systems produce consistent quality images, often overcoming lax film-

processing habits.

REF: p. 52

31. ANS: d
a. Double scanning of images is not possible with computer technology.
b. Release of the x-ray exposure button too quickly results in an overall light-density image.
c. Incomplete erasure of previous images results in a double exposure.
d. Correct. Partial exposure of plates to excessive ambient light prior to scanning results in 

nonuniform image density.

REF: p. 55
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32. ANS: c
a. The DICOM standard recognizes the necessity of the medical and dental communities 

to share information between imaging devices.
b. The DICOM standard recognizes the necessity of the medical and dental communities 

to share information between imaging devices.
c. Correct. The DICOM standard recognizes the necessity of the medical and dental com-

munities to share information between imaging devices.
d. The DICOM standard recognizes the necessity of the medical and dental communities 

to share information between imaging devices.

REF: p. 53

33. ANS: d
a. Complementary metal oxide semiconductors (CMOS) are similar to consumer-grade 

video cameras.
b. Complementary metal oxide semiconductors (CMOS) are similar to consumer-grade 

video cameras.
c. Complementary metal oxide semiconductors (CMOS) are similar to consumer-grade 

video cameras.
d. Correct. Complementary metal oxide semiconductors (CMOS) are similar to consumer-

grade video cameras.

REF: p. 44

34. ANS: c
a. A material similar to silicon, selenium, is used in direct, not indirect, flat panel 

detectors.
b. Selenium is a photoconductor material, similar to silicon, used in direct, not indirect, flat 

panel detectors.
c. Correct. Cesium iodide is a part of an intensifying screen in indirect flat panel detectors; 

it serves to enhance conversion of x-ray energy to light.
d. Fluorohalide lattice is used in photostimulable phosphor plates.

REF: p. 44

35. ANS: b
a. The initial expense of digital imaging equipment and set-up is a disadvantage.
b. Correct. Digital imaging results are comparable to traditional film results.
c. A disadvantage of digital imaging systems is that image receptors are sensitive and sus-

ceptible to damage, having to be replaced.
d. A disadvantage of digital imaging systems is the likelihood of obsolete technology at 

some point.

REF: p. 41
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36. ANS: a
a. Correct. Digital imaging does NOT alter the physics of the interaction of x-rays with 

matter.
b. Digital imaging does NOT alter the physics of the interaction of x-rays with matter.
c. Digital imaging does NOT alter the physics of the interaction of x-rays with matter.
d. Digital imaging does NOT alter the physics of the interaction of x-rays with matter.

REF: p. 41
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C H A P T E R  5 

Film Imaging

Multiple Choice
1. The portion of the x-ray beam that is recorded on an image receptor is called the

a. central ray.
b. remnant beam.
c. attenuated beam.
d. scattered radiation.

2. Which information is communicated by the pattern created by the remnant beam?
a. Beam attenuation.
b. Central ray intensity.
c. Absorber composition.
d. Amount of scattered radiation.

3. Which portion of the x-ray film records the radiographic image?
a. Base.
b. Screen.
c. Matrix.
d. Emulsion.

4. The principle component of silver halide grains is
a. iodide particles.
b. black metallic silver.
c. silver bromide crystals.
d. polyester polyethylene terephthalate.

5. All are components added to film emulsion that serve to improve silver halide crystal 
sensitivity EXCEPT one. Which one is the EXCEPTION?
a. Gold.
b. Iodide.
c. Polyethylene terephthalate.
d. Sulfur-containing compound.

6. Which film type contains silver halide grains that are flat, tabular crystals about 1.8 µm in 
diameter?
a. InSight.
b. Panoramic.
c. Duplicating.
d. Ultra-Speed.
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7. Which characteristic of InSight film allows for decreased patient exposure?
a. Addition of iodide.
b. Parallel tabular grains.
c. Size of tabular emulsion crystals.
d. Globular-shaped emulsion crystals.

8. Silver halide grains are suspended in a vehicle matrix composed of
a. a protective layer.
b. an adhesive for retention.
c. polyester polyethylene terephthalate.
d. gelatinous and nongelatinous materials.

9. The added film overcoat protects the film from damage from all EXCEPT one. Which one 
is the EXCEPTION?
a. Scratching.
b. Contamination.
c. Processing errors.
d. Automatic processor roller pressure.

10. Intraoral film emulsions are sensitive to x-ray photons and which other entity?
a. Visible light.
b. Direct exposure.
c. Intensifying screens.
d. Decreased temperatures.

11. Which is the function of the film base?
a. Offer protection.
b. Provide flexibility.
c. Support the emulsion.
d. Suspend the silver halide crystals.

12. Which statement correctly describes the x-ray film base?
a. Rigid.
b. 1.08 mm thick.
c. Uniformly translucent.
d. Imprints a blue-light pattern.

13. Which is the benefit of a double-emulsion film?
a. Less expensive.
b. Requires less radiation.
c. Provides more film stability.
d. Easy to distinguish lingual and labial.

14. Which explains the benefit of direct exposure films over screen-film combinations for 
intraoral radiography?
a. Less expensive.
b. More flexibility.
c. Higher resolution.
d. Decreased distortion.
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15. All diagnostic tasks EXCEPT one require higher image resolution. Which one is the 
EXCEPTION?
a. Detection of incipient caries.
b. Identification of impacted teeth.
c. Diagnosis of early periapical disease.
d. Analysis of endodontic termination point.

16. Which is the purpose of the raised dot on intraoral film?
a. Film orientation.
b. Anatomic placement guide.
c. Differentiates maxilla and mandibular.
d. Distinguishes single-emulsion film side.

17. Which is the recommended dot orientation of mounted intraoral film?
a. Convex side toward viewer.
b. Concave side toward viewer.
c. Dot placed up for maxilla, down for mandibular.
d. Dot on right for patient’s right side; dot on left for patient’s left side.

18. Which is the purpose of a double-film packet?
a. Legal requirement.
b. Insurance prerequisite.
c. Provide duplicate record.
d. Increased packet rigidity.

19. Which is the MAIN purpose of the film packet’s outer white covering?
a. Seals in the dark.
b. Provides a vehicle for the dot.
c. Increases intraoral visibility.
d. Prevents moisture contamination.

20. Which is the MAIN purpose of the intraoral film packet’s lead foil backing?
a. Orientation.
b. Patient protection.
c. Anatomical location.
d. Moisture contamination prevention.

21. If the intraoral film packet did not contain a lead foil backing, which would be MOST likely 
to occur to the resulting image?
a. Less film fog.
b. Reduced contrast.
c. Increased density.
d. Stronger beam intensity.

22. If the intraoral film packet is placed backward in the mouth, which result occurs?
a. Film fog.
b. Darkened image.
c. Embossed image.
d. Reversed labial-lingual image.
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23. Which intraoral image records the teeth’s roots and crowns with the surrounding bone?
a. Occlusal.
b. Periapical.
c. Vertical bitewing.
d. Horizontal bitewing.

24. Which orientation is disrupted when the intraoral film is placed with the foil side facing 
the aiming cylinder?
a. Right-left.
b. Dot-dimple.
c. Labial-lingual.
d. Maxillary-mandibular.

25. Which film packet is used for small children?
a. 0.
b. 1.
c. 2.
d. 4.

26. Which film packet is used for adult horizontal bitewing images?
a. 0.
b. 1.
c. 2.
d. 4.

27. Which image is used for diagnostic purposes to record the coronal portions of the maxillary 
and mandibular teeth in one image?
a. Occlusal.
b. Bitewing.
c. Periapical.
d. Panoramic.

28. Which film is used to obtain a right-angle view that compliments the periapical image?
a. Occlusal.
b. Panoramic.
c. Vertical bitewing.
d. Horizontal bitewing.

29. Which portion of the intraoral film packet directly protects the film from visible light?
a. Lead foil.
b. Black paper.
c. Film emulsion.
d. Outer white plastic.

30. Which is the significant difference between screen film and intraoral film?
a. Film size.
b. Type of crystals.
c. Sensitivity to visible light.
d. Required developing solutions.
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31. Which is the purpose of the extraoral intensifying screen?
a. Intensify the x-ray beam.
b. Reduce patient exposure.
c. Absorb x-rays and emit visible light.
d. Provide a high-contrast, medium-speed exposure.

32. Which is the purpose of green dyes added to the surface of the silver halide grains?
a. Decrease film fog.
b. Take advantage of crossover light.
c. Increase light-absorbing capability.
d. Compensate for machine movement.

33. Which component of screen film emits visible light?
a. T grains.
b. Phosphors.
c. Silver halide.
d. Polyethylene terephthalate.

34. If intensifying screens help to reduce patient exposure, which reason BEST explains why 
they are not used in intraoral imaging?
a. They intensify the x-ray beam.
b. They are unaccommodating in size.
c. They reduce the resolution of the image.
d. They require increased source-to-object distance.

35. Which is NOT part of an intensifying screen?
a. Base.
b. Polymeric coat.
c. Phosphor layer.
d. Identification dot.

36. Which is a disadvantage of a reflective intensifying screen base?
a. Augments visible light.
b. Increases light emission.
c. Results in image “unsharpness.”
d. Requires longer exposure time.

37. Which reflecting material is applied to the intensifying screen base material?
a. Titanium dioxide.
b. T grain silver halide.
c. Phosphorescent crystals.
d. Polyethylene terephthalate.

38. Rare earth elements used in intensifying screens may contain all EXCEPT one. Which one 
is the EXCEPTION?
a. Uranium.
b. Lanthanum.
c. Gadolinium oxysulfide.
d. Phosphorescent crystals.
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39. A pair of rare earth intensifying screens absorbs approximately which amount of the photons?
a. 40%
b. 60%
c. 70%
d. 80%

40. Which visible light photons are used in extraoral imaging?
a. Blue and green.
b. White and blue.
c. Red and yellow.
d. Green and white.

41. The fluorescence of the phosphor layer of intensifying screens can be increased by the addi-
tion of small amounts of all EXCEPT one. Which one is the EXCEPTION?
a. Thulium.
b. Terbium.
c. Niobium.
d. Cadmium.

42. Which BEST explains the importance of matching green-emitting screens with green-
sensitive films and blue-emitting screens with blue-sensitive films?
a. Varying sizes of films and cassettes.
b. Color coordination enhances image sharpness.
c. Manufacturers’ specifications prevent interchangeability.
d. Different phosphors fluoresce in different portions of the spectrum.

43. The speed and resolution of an intensifying screen depends on all factors EXCEPT one. 
Which one is the EXCEPTION?
a. Phosphor grain size.
b. Phosphor per-unit volume.
c. Phosphor light spectrum range.
d. Phosphor conversion efficiency.

44. Which is the disadvantage of fast screens with large phosphor crystals?
a. Significantly less cost effective.
b. Possess a higher reflective layer.
c. Result in images with lower resolution.
d. Require more radiation to expose image.

45. Smaller sized crystals and/or a decrease in the thickness of the screen results in
a. an enlarged image.
b. increased speed of the screen.
c. increased image sharpness.
d. an upsurge in reflective potential.

46. Debris or scratches on an intensifying screen may cause which error on the resultant radiograph?
a. Dark spot.
b. Light spot.
c. Distortion.
d. Grayish density.
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47. All factors, EXCEPT one, affect the degree of film density. Which one is the EXCEPTION?
a. Film emulsion.
b. Beam intensity.
c. Type of imaging.
d. Composition of object.

48. After being struck by photons, the silver halide crystals in the emulsion are converted to
a. phosphor.
b. gadolinium.
c. metallic silver.
d. tabular crystals.

49. The overall degree of darkening of an exposed film is referred to as radiographic
a. contrast.
b. density.
c. base plus fog.
d. characteristic curve.

50. Which optical density allows 100% of the light to be transmitted?
a. 0.
b. 1.
c. 2.
d. 3.

51. Gross fog includes all EXCEPT one. Which one is the EXCEPTION?
a. Added base tint.
b. Inherent base density.
c. Development of unexposed silver halide crystals.
d. Optical film density and logarithm of corresponding exposure.

52. Which action decreases the radiographic density?
a. Increasing exposure time.
b. Increasing milliamperage (mA).
c. Increasing peak kilovoltage (kVp).
d. Increasing distance between focal spot and film.

53. Which rule of radiation exposure applies to edentulous patients?
a. Increase kilovoltage (kVp); increase exposure time.
b. Decrease exposure time; increase milliamperage (mA).
c. Maintain kilovoltage (kVp), milliamperage (mA); decrease exposure time.
d. Maintain exposure time; increase kilovoltage (kVp), milliamperage (mA).

54. Which natural structure has the LEAST density?
a. Bone.
b. Muscle.
c. Enamel.
d. Cementum.
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55. Dense objects which are strong x-ray absorbers cause the radiographic image to be
a. gray.
b. dark.
c. light.
d. translucent.

56. Which dental radiology term is used to describe a dark area on the film resulting from objects 
with low densities?
a. Transparent.
b. Translucent.
c. Radiolucent.
d. Radiopaque.

57. A radiographic image with few shades of gray is said to have
a. low contrast.
b. high contrast.
c. long scale contrast.
d. black-white contrast.

58. The subject contrast is influenced by all EXCEPT one. Which one is the EXCEPTION?
a. Density.
b. Texture.
c. Thickness.
d. Atomic number.

59. Which is an accurate description of a film exposed at 60 kVps compared to a film exposed 
at 100 kVps, with all other factors being constant?
a. High density to low density.
b. Long scale to short scale.
c. High contrast to low contrast.
d. Low contrast to high contrast.

60. A measure of the range of exposures that can be recorded on a film as distinguishable densi-
ties is called
a. contrast.
b. film latitude.
c. transparency.
d. characteristic curve.

61. Which is a primary cause of radiographic noise?
a. High kVp.
b. Improper film handling.
c. Older intensifying screens.
d. Low-temperature processing.

62. Which is caused by a fluctuation in the number of photons absorbed by the fast film-
intensifying screen combination?
a. Blurring.
b. Quantum mottle.
c. Radiographic artifacts.
d. Screen structure mottle.
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63. All factors contribute to the blurring of image sharpness EXCEPT one. Which is the 
EXCEPTION?
a. Thicker phosphor layer.
b. Finer silver halide grains.
c. Intensifying screens with larger crystals.
d. Visible light and UV radiation-spreading light.

64. Which factor results in parallax “unsharpness”?
a. Quantum mottle.
b. Object, film, or x-ray source movement.
c. Size and number of silver halide grains.
d. Image magnification on double-emulsion film.

65. Which action minimizes geometric blurring?
a. Stabilize the patient’s head.
b. Increase the size of the focal spot.
c. Decrease the distance between focal spot and object.
d. Reduce the distance between object and image receptor.

66. All components increase photosensitivity of silver halide grains EXCEPT one. Which one 
is the EXCEPTION?
a. Silver iodide.
b. Metallic silver.
c. Trace amounts of gold.
d. Sulfur-containing compound.

67. Latent image sites contain which component?
a. Bromide ions.
b. Silver halide grains.
c. Black metallic silver.
d. Neutral metallic silver atoms.

68. Stored radiation energy on the film is called the
a. x-ray.
b. latent image.
c. radiographic image.
d. Compton interaction.

69. Which occurs when the silver bromide crystals are exposed to photons and ionized?
a. Latent image is formed.
b. Silver ions are removed.
c. Compton scatter is produced.
d. Silver and bromine atoms are separated.

70. Which converts silver bromide crystals with neutral silver atoms deposited at the latent 
image sites into black metallic silver grains?
a. Fixer solution.
b. Developer solution.
c. Exposure to photons.
d. White-light exposure.
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71. Film areas where the silver halide crystals receive more radiation and are highly energized 
appear how on images?
a. Invisible.
b. Radiopaque.
c. Radiolucent.
d. Transparent.

72. Which occurs when the developer solution reduces silver bromide halide crystals that do not 
contain a latent image?
a. Clear film.
b. Light image.
c. Dark density.
d. Delayed developing.

73. Which chemical is the first to reduce silver ions to metallic silver at the latent image site?
a. Phenidone.
b. Hydroquinone.
c. Sodium sulfite.
d. Potassium hydroxide.

74. Which describes unexposed crystals during the time required for reduction of the exposed 
crystals?
a. Oxidizing.
b. Unaffected.
c. Cleared from film.
d. Converting to metallic silver grains.

75. Which is the optimal pH value of developing solution?
a. 1.
b. 5.
c. 7.
d. 10.

76. Which component of the developing solution causes the gelatin to swell?
a. Activator.
b. Restrainer.
c. Developer.
d. Preservative.

77. Which component of the developing solution extends the useful life of the solution?
a. Activator.
b. Restrainer.
c. Developer.
d. Preservative.

78. Which is the purpose of the developing solution restrainer?
a. Inhibit oxidation.
b. Facilitate accurate developing time.
c. Combines with developer to restrict film stains.
d. Prevent unexposed silver halide crystal development.
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79. Which processing component serves as an antifog agent and increases film contrast?
a. Activator.
b. Restrainer.
c. Developer.
d. Preservative.

80. Situations that cause a depleted developing solution include all EXCEPT one. Which one 
is the EXCEPTION?
a. Exposure to oxygen.
b. Disproportionate use.
c. Production of bromide ions.
d. Consumption of active chemicals.

81. The recommended amount of developer replenisher is based on the average development of 
how many radiographs per day?
a. 13 periapical.
b. 25 periapical.
c. 5 panoramic.
d. 10 panoramic.

82. Which prevents neutralization of the fixer solution?
a. Acidifier.
b. Restrainer.
c. Preservative.
d. Water rinsing.

83. Which is the primary function of the fixing solution?
a. Soften and shrink the film emulsion.
b. Dissolve and remove undeveloped silver halide crystals.
c. Remove thiosulfate ions and silver thiosulfate complexes.
d. Inactivate developing solution, blocking development of crystals.

84. Which is the most commonly used hardening agent?
a. Thiosulfate.
b. Sodium sulfite.
c. Aluminum sulfate.
d. Potassium hydroxide.

85. Which is NOT a function of the hardener?
a. Prevents gelatin damage.
b. Lessens water absorption.
c. Reduces emulsion swelling.
d. Removes undeveloped crystals.

86. Which factor decreases the efficiency of the final washing process?
a. Overdeveloping of films.
b. Shortened processing time.
c. Use of depleted fixing solution.
d. Temperature below 60 degrees F.
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87. Remaining silver compound or thiosulfate on films causes
a. softening.
b. discoloration.
c. black density.
d. unacceptable contrast.

88. Darkroom stray light causes
a. light density.
b. film fogging.
c. brown discoloration.
d. offensive ventilation.

89. Which is the minimal distance from the work area to mount a 15-watt safelight?
a. 2 feet.
b. 4 feet.
c. 6 feet.
d. 8 feet.

90. Fast intraoral dental film and panoramic films are sensitive to all spectrums of light EXCEPT 
one. Which one is the EXCEPTION?
a. Red.
b. Blue.
c. Green.
d. Yellow.

91. The temperature of manual processing tanks should be maintained at
a. 50 to 55 degrees F.
b. 60 to 75 degrees F.
c. 70 to 80 degrees F.
d. 75 to 85 degrees F.

92. The purpose of the manual processing tank cover includes all EXCEPT one. Which one is 
the EXCEPTION?
a. Minimize evaporation.
b. Reduce oxidation of solutions.
c. Protect films from light exposure.
d. Control and maintain temperature.

93. Which is the main purpose for holding films by the edges?
a. Prevent fingerprints.
b. Avoid changing film contrast.
c. Prevent damaging softened emulsion.
d. Block chemical reaction generated by body heat.

94. Proper darkroom ventilation serves all of the following purposes EXCEPT one. Which one 
is the EXCEPTION?
a. Prevents film mold.
b. Provides clinician comfort.
c. Exhausts heat from film dryer.
d. Affords temperature control to reduce film fog.
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95. Which is NOT detrimental to unexposed film?
a. Humidity.
b. Scatter radiation.
c. Low temperature.
d. High temperature.

96. Which describes the proper amount of solution in each tank?
a. Solutions are 3 inches below tank lip.
b. 8 ounces of solution per gallon of water.
c. Solution covers the films on the top clips of film hangers.
d. Enough to provide continuous flow in overflow pipe.

97. All steps, EXCEPT one, should be implemented prior to developing films. Which one is 
the EXCEPTION?
a. Replenish solutions.
b. Equalize tank temperatures.
c. Rinse films to soften emulsion.
d. Stir solutions to mix chemicals.

98. Darkroom best practices include all EXCEPT one. Which one is the EXCEPTION?
a. Clip one film to a clip.
b. Label film racks with patient’s name and date.
c. Hold film up to a safelight to check for fingerprints.
d. Ensure films are completely submerged in solutions.

99. If the developer temperature is 76 degrees F, which is the proper development time?
a. 2 minutes.
b. 3 minutes.
c. 4 minutes.
d. 5 minutes.

100. Which can occur if films are processed in solutions with excessive temperatures?
a. Dark density.
b. Blank radiograph.
c. Low-scale contrast.
d. Increased diagnostics.

101. Which is the purpose of agitating the film hanger after insertion into the solution?
a. Mix the chemicals.
b. Eliminate air bubbles.
c. Create increased air flow.
d. Reduce chance of full submerging.

102. Which process slows development of film and minimizes fixer contamination?
a. 10-minute wash.
b. 30-second rinse.
c. Removing tank cover.
d. Using high-speed dryer.
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103. The rapid drying of films results in all EXCEPT one. Which one is the EXCEPTION?
a. Uneven drying.
b. Drying artifacts.
c. Dark film density.
d. Distortion of gelatin.

104. Which chemical occurs in higher concentrations in rapid-processing solutions?
a. Phenidone.
b. Hydroquinone.
c. Sodium sulfite.
d. Potassium hydroxide.

105. To preserve rapidly processed films, which process should be implemented after viewing?
a. Leave in rapid-fixer solution for 10 minutes; wash for 10 minutes.
b. Mount in single mount; label with patient’s name and exposure date.
c. Place in conventional fixing solution for 4 minutes; wash for 10 minutes.
d. Reprocess in conventional developer-fixer solutions, including normal wash.

106. The incomplete clearing of unexposed silver halide crystals results in
a. darker film density.
b. higher image contrast.
c. blank or clear-colored films.
d. films that turn brown with age.

107. All processing measures, EXCEPT one, ensure quality control in the darkroom. Which 
one is the EXCEPTION?
a. Check for darkroom light leaks frequently.
b. Maintain film distance of 6 feet from safelight.
c. Prepare processing solutions according to manufacturers’ directions.
d. Expose double film packet with new solutions; compare to later-processed films.

108. Which is the MOST important advantage of automatic film processing?
a. Saves time.
b. Reduces waste.
c. Speeds up drying time without causing artifacts.
d. Eliminates wash between developing and fixing.

109. Which is a disadvantage of automatic film processing?
a. Consistent radiograph density and contrast.
b. Requires only 4 to 6 minutes to process films.
c. Light-shielded compartment eliminates darkroom.
d. Film quality is reduced, compared to conventional processing.

110. The automatic processor mechanism provides all advantages EXCEPT one. Which one is 
the EXCEPTION?
a. Agitates solutions.
b. Promotes solution exchange.
c. Minimizes solution contamination.
d. Fosters prevention of infection cross-contamination.
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111. Which feature makes the automatic processer fixer solution different from the manual 
processing fixer solution?
a. Longer lasting preservative.
b. Increased acetic acid buffer.
c. Additional emulsion hardener.
d. Chemical to reduce need for wash.

112. Which processing error results in light radiographs?
a. Low temperature.
b. Insufficient fixation.
c. Inadequate washing.
d. Accidental light exposure.

113. A reversed film packet in the mouth results in which type of radiograph?
a. Dark.
b. Light.
c. Blurred.
d. Partially imaged.

114. All EXCEPT one causes yellow or brown film stains. Which one is the EXCEPTION?
a. Depleted fixer.
b. Insufficient washing.
c. Replenished developer.
d. Contaminated solutions.

115. Which dental product presents as the PRIMARY environmental concern?
a. Paper product waste.
b. Radiographic images.
c. Developer active ingredient.
d. Dissolved silver in used fixer.

116. Which is the main advantage of opaque film mounts?
a. Cost effective.
b. Easy to handle.
c. Obscure stray light around images.
d. No plastic window to show scratches.

117. Which is the preferred film mounting orientation?
a. Anatomic position; viewer facing patient.
b. Tooth specific grouping; patient’s left on viewer’s right.
c. Tooth specific grouping; patient’s right on viewer’s right.
d. Anatomic position; viewer sitting on patient’s tongue, looking out.

118. Which side of the duplicating film should be in contact with the film to be copied?
a. Either side.
b. Emulsion side.
c. Non-emulsion side.
d. Side with most surface area.
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119. Which action corrects the process that results in a duplicating film that is too dark?
a. Increase exposure time.
b. Decrease exposure time.
c. Shorten development time.
d. Lengthen development time.

Feedback
1. ANS: b

a. The central ray is the primary x-ray beam that is produced at the target and exits the 
aiming cylinder.

b. Correct. The portion of the x-ray beam that is recorded on an image receptor is called 
the remnant beam.

c. An attenuated beam is one that is reduced in intensity by absorption and scattering of 
photons; the remnant beam is an attenuated beam.

d. Scattered radiation, a form of secondary radiation, is created when the primary beam 
interacts with matter.

REF: p. 63

2. ANS: c
a. The pattern created by the remnant beam on the film communicates information about 

the composition of the absorber, not about beam attenuation.
b. The pattern created by the remnant beam on the film communicates information about 

the composition of the absorber, not about the intensity of the central ray.
c. Correct. The pattern created by the remnant beam on the film communicates informa-

tion about the composition of the absorber.
d. The pattern created by the remnant beam on the film communicates information about 

the composition of the absorber, not about the scatter radiation.

REF: p. 63

3. ANS: d
a. The function of the base of the film is to support the emulsion.
b. Screen film is sensitive to visible light and is used with intensifying screens in extraoral 

imaging.
c. The matrix of the film contains the suspended silver halide grains.
d. Correct. The emulsion is the portion of the x-ray film that records the radiographic image.

REF: p. 63

4. ANS: c
a. The principle component of the film emulsion is silver halide grains, which are composed 

primarily of silver bromide crystals.
b. The principle component of the film emulsion is silver halide grains, which are composed 

primarily of silver bromide crystals.
c. Correct. The principle component of the film emulsion is silver halide grains, which are 

composed primarily of silver bromide crystals.
d. The film base is made of polyester polyethylene terephthalate.

REF: p. 63
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5. ANS: c
a. Trace amounts of gold are added to the film emulsion to improve silver halide crystal 

sensitivity.
b. Iodide is added to the film emulsion to improve silver halide crystal sensitivity.
c. Correct. The base of the film is made of polyester polyethylene terephthalate.
d. Sulfur-containing compounds are added to the film emulsion to improve silver halide 

crystal sensitivity.

REF: p. 63

6. ANS: a
a. Correct. InSight film contains silver halide grains that are flat, tabular crystals about 

1.8 µm in diameter.
b. Panoramic film contains silver halide grains that are sensitive to visible light.
c. Duplicating film contains silver halide grains that are sensitive to visible light.
d. Ultra-Speed film contains silver halide grains that are globular-shaped and about 1 µm 

in diameter.

REF: p. 63

7. ANS: b
a. Iodide is added to Ultra-Speed film, not InSight film.
b. Correct. The position of the tabular grains, parallel with the film surface, offers a large 

cross-sectional area to the x-ray beam, thus requiring less radiation per exposure.
c. While the size of the emulsion crystals contributes to film sensitivity, it also affects image 

resolution and does not necessarily decrease patient exposure.
d. Globular-shaped emulsion crystals are found in Ultra-Speed film, not InSight film.

REF: p. 63

8. ANS: d
a. A protective layer covers the silver halide grains suspended in a vehicle matrix composed 

of gelatinous and nongelatinous materials.
b. An adhesive material is added to the base before application of the silver halide grains 

suspended in gelatinous and nongelatinous materials.
c. The film base is made of polyester polyethylene terephthalate.
d. Correct. Silver halide grains are suspended in a vehicle matrix composed of gelatinous 

and nongelatinous materials.

REF: p. 63

9. ANS: c
a. The added film overcoat protects the film from damage from scratching.
b. The added film overcoat protects the film from damage from contamination.
c. Correct. The added film overcoat protects the film from damage from all EXCEPT 

processing errors, which are usually related to clinician error.
d. The added film overcoat protects the film from damage from pressure caused by the 

automatic processor rollers.

REF: p. 63
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10. ANS: a
a. Correct. Intraoral film emulsions are sensitive to x-ray photons and visible light.
b. Direct exposure by x-ray photons affects film emulsions equally. Intraoral film emulsions 

are sensitive to x-ray photons and visible light.
c. Intensifying screens are used with extraoral imaging. Intraoral film emulsions are sensitive 

to x-ray photons and visible light.
d. Intraoral films are sensitive to heat; colder temperatures preserve the emulsion.

REF: p. 63

11. ANS: c
a. The overcoat added to the film emulsion offers film protection.
b. The base of the film is flexible; however, its purpose is to support the emulsion.
c. Correct. The function of the film base is to support the emulsion.
d. The silver halide crystals are suspended in a matrix.

REF: p. 63

12. ANS: c
a. The intraoral x-ray film is flexible enough to allow easy handling.
b. The film base is 0.18 mm thick.
c. Correct. The film base is uniformly translucent.
d. The x-ray film base does not cast a pattern on the resultant radiographs.

REF: p. 63

13. ANS: b
a. The benefit of a double-emulsion film is that it requires less radiation to produce an 

image.
b. Correct. A double-emulsion film requires less radiation to produce an image.
c. The benefit of a double-emulsion film is that it requires less radiation to produce an 

image.
d. The benefit of a double-emulsion film is that it requires less radiation to produce an 

image.

REF: p. 64

14. ANS: c
a. The benefit of direct exposure films over screen-film combinations for intraoral radiog-

raphy is a resulting image with higher resolution.
b. The benefit of direct exposure films over screen-film combinations for intraoral radiog-

raphy is a resulting image with higher resolution.
c. Correct. The benefit of direct exposure films over screen-film combinations for intraoral 

radiography is a resulting image with higher resolution.
d. The benefit of direct exposure films over screen-film combinations for intraoral radiog-

raphy is a resulting image with higher resolution.

REF: p. 64
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15. ANS: b
a. Detection of incipient caries does require an image of high resolution.
b. Correct. Identification of impacted teeth does not require an image of high resolution.
c. Diagnosis of early periapical disease does require an image of high resolution.
d. Analysis of endodontic termination point does require an image of high resolution.

REF: p. 64

16. ANS: a
a. Correct. The purpose of the raised dot on intraoral film is for film orientation, to dis-

tinguish the patient’s right from left after film development.
b. The purpose of the raised dot on intraoral film is for film orientation, to distinguish the 

patient’s right from left after film development.
c. The purpose of the raised dot on intraoral film is for film orientation, to distinguish the 

patient’s right from left after film development.
d. The purpose of the raised dot on intraoral film is for film orientation, to distinguish the 

patient’s right from left after film development.

REF: p. 64

17. ANS: a
a. Correct. The convex side of the dot should be toward the viewer when mounting 

intraoral films.
b. The convex side of the dot should be toward the viewer when mounting intraoral films.
c. The dot should be placed at the incisal/occlusal direction of the arch to avoid superim-

position over the apex of teeth.
d. The dot should be placed at the incisal/occlusal, not in a right-to-left, direction of the 

arch to avoid superimposition over the apex of teeth.

REF: p. 64

18. ANS: c
a. It is not a legal requirement to use double-film packets.
b. It is not an insurance prerequisite to use double-film packets; however, use of a double-

film packet for insurance purposes can save manual duplicating time.
c. Correct. The purpose of a double-film packet is to provide a duplicate record of the 

image.
d. The purpose of a double-film packet is not for increased packet rigidity; it is to provide 

a duplicate record of the image.

REF: p. 64

http://dentalebooks.com



88 5—FIlm ImagIng

19. ANS: d
a. The MAIN purpose of the film packet’s outer white covering is to prevent moisture 

contamination.
b. While the film packet’s outer white covering does provide a vehicle for the dot, the 

MAIN purpose is to prevent moisture contamination.
c. The MAIN purpose of the film packet’s outer white covering is to prevent moisture 

contamination.
d. Correct. The MAIN purpose of the film packet’s outer white covering is to prevent 

moisture contamination.

REF: p. 64

20. ANS: b
a. The MAIN purpose of the intraoral film packet’s lead foil backing is for patient 

protection.
b. Correct. The MAIN purpose of the intraoral film packet’s lead foil backing is for patient 

protection.
c. The MAIN purpose of the intraoral film packet’s lead foil backing is for patient 

protection.
d. The MAIN purpose of the intraoral film packet’s lead foil backing is for patient 

protection.

REF: p. 65

21. ANS: b
a. The lead foil backing aids in the prevention of film fog.
b. Correct. If the intraoral film packet did not contain a lead foil backing, the resulting 

image would MOST likely have reduced contrast.
c. The lead foil backing does not cause an increased density or darker appearance of the 

resulting image.
d. The lead foil backing is not related to the intensity of the x-ray beam.

REF: p. 65

22. ANS: c
a. If the intraoral film packet is placed backward in the mouth, the resulting image appears 

embossed with the design of the lead foil backing sheet.
b. If the intraoral film packet is placed backward in the mouth, the resulting image appears 

lighter, not darker.
c. Correct. If the intraoral film packet is placed backward in the mouth, the resulting image 

appears embossed with the design of the lead foil backing sheet.
d. If the intraoral film packet is placed backward in the mouth, the resulting image appears 

embossed with the design of the lead foil backing sheet; the labial-lingual orientation is 
not affected.

REF: p. 65
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23. ANS: b
a. Occlusal images are used to show large areas of the dental arch.
b. Correct. Periapical images record the teeth’s roots and crowns with the surrounding bone.
c. Vertical bitewing images are used to record the coronal portions of the maxillary and 

mandibular teeth in one image.
d. Horizontal bitewing images are used to record the coronal portions of the maxillary and 

mandibular teeth in one image.

REF: p. 65

24. ANS: a
a. Correct. When the intraoral film is placed with the foil side facing the aiming cylinder, 

the patient’s right side-left side designation is disrupted.
b. When the intraoral film is placed with the foil side facing the aiming cylinder, the 

patient’s right side-left side designation is disrupted; the dot and dimple on the film do 
not change places.

c. When the intraoral film is placed with the foil side facing the aiming cylinder, the 
patient’s right side-left side designation is disrupted.

d. When the intraoral film is placed with the foil side facing the aiming cylinder, the 
patient’s right side-left side designation is disrupted.

REF: p. 65

25. ANS: a
a. Correct. Size 0 film packs are used for small children.
b. Size 1 film packs are used for narrow, anterior teeth views.
c. Size 2 film packs are used for adults.
d. Occlusal or size 4 film packs are used to view a large portion of the arch.

REF: p. 65

26. ANS: c
a. Size 0 film packs are used for small children.
b. Size 1 film packs are used for narrow, anterior teeth views.
c. Correct. Size 2 film packs are used for adult horizontal bitewing images.
d. Occlusal or size 4 film packs are used to view a large portion of the arch.

REF: p. 65

27. ANS: b
a. Occlusal images are used to show large areas of the dental arch.
b. Correct. Bitewing images, both horizontal and vertical orientations, are used for diagnostic 

purposes to record the coronal portions of the maxillary and mandibular teeth in one image.
c. Periapical images record the teeth’s roots and crowns with the surrounding bone.
d. Panoramic views are not used for diagnostic purposes to record the coronal portions of 

the maxillary and mandibular teeth in one image.

REF: p. 65
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28. ANS: a
a. Correct. The occlusal film is used to obtain a right-angle view that compliments the 

periapical image.
b. The occlusal film is used to obtain a right-angle view that compliments the periapical image.
c. The occlusal film is used to obtain a right-angle view that compliments the periapical image.
d. The occlusal film is used to obtain a right-angle view that compliments the periapical image.

REF: p. 65

29. ANS: b
a. The lead foil protects the patient from unnecessary radiation.
b. Correct. The portion of the intraoral film packet that protects the film from visible light 

is the black, lightproof, interleaf paper wrapper.
c. The film emulsion provides the silver halide crystals suspended in a matrix.
d. The outer white plastic wrapper seals the packet, preventing moisture contamination and 

maintaining light-proofing.

REF: p. 65

30. ANS: c
a. The significant difference is that screen film is sensitive to visible light and is designed 

to be used with intensifying screens to reduce patient exposure.
b. Both types of film employ silver halide crystals to capture the image.
c. Correct. Screen film is sensitive to visible light and is designed to be used with intensify-

ing screens to reduce patient exposure.
d. Both types of film are developed utilizing the same developing solutions and processes.

REF: p. 66

31. ANS: c
a. The purpose of the extraoral intensifying screen is to absorb x-rays and emit visible light; 

it does not intensify the x-ray beam.
b. The combination of film and intensifying screen will reduce patient exposure because the 

intensifying screen is designed to absorb x-rays and emit visible light to expose the film faster.
c. Correct. The purpose of the extraoral intensifying screen is to absorb x-rays and emit 

visible light.
d. The purpose of the extraoral intensifying screen is to absorb x-rays and emit visible light.

REF: p. 66

32. ANS: c
a. The purpose of green dyes added to the surface of the silver halide grains is to increase 

the light-absorbing capability of the film.
b. An absorbing dye is sometimes added to the film emulsion to reduce crossover light from 

one screen to the film emulsion on the opposite side.
c. Correct. The purpose of green dyes added to the surface of the silver halide grains is to 

increase the light-absorbing capability of the film.
d. The purpose of green dyes added to the surface of the silver halide grains is to increase 

the light-absorbing capability of the film.

REF: p. 66
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33. ANS: b
a. T grains refer to the shape of silver halide grains.
b. Correct. Phosphors fluoresce when exposed to an x-ray beam; they emit visible light.
c. Silver halide grains, one of the principal components of film emulsion, record the image.
d. Polyester polyethylene terephthalate makes up the base of the intraoral film.

REF: p. 66

34. ANS: c
a. Intensifying screens do not affect the intensity of the x-ray beam.
b. While intensifying screens do help to reduce patient exposure, they also reduce image 

resolution, inhibiting the diagnostic quality of intraoral films.
c. Correct. While intensifying screens do help to reduce patient exposure, they also reduce 

image resolution, inhibiting the diagnostic quality of intraoral films.
d. While intensifying screens do help to reduce patient exposure, they also reduce image 

resolution, inhibiting the diagnostic quality of intraoral films.

REF: p. 66

35. ANS: d
a. An intensifying screen is composed of a base, polymeric coat, and phosphor layers.
b. An intensifying screen is composed of a base, polymeric coat, and phosphor layers.
c. An intensifying screen is composed of a base, polymeric coat, and phosphor layers.
d. Correct. An intensifying screen does NOT contain an identification dot.

REF: pp. 66–67

36. ANS: c
a. An advantage of a reflective intensifying screen base is that it does augment visible light.
b. An advantage of a reflective intensifying screen base is that it does increase light 

emission.
c. Correct. A disadvantage of a reflective intensifying screen base is that it will affect image 

sharpness, increasing the “unsharpness.”
d. An advantage of a reflective intensifying screen base is that it does NOT require longer 

exposure time.

REF: p. 67

37. ANS: a
a. Correct. Titanium dioxide is applied to the intensifying screen base material to serve as 

a reflecting layer.
b. T grain silver halide grains record the image.
c. Phosphorescent crystals comprise the phosphor layer; the crystals absorb the x-ray 

photons and fluoresce.
d. Polyester polyethylene terephthalate makes up the base of the intraoral film.

REF: p. 67
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38. ANS: a
a. Correct. The phosphor layer of the intensifying screen does NOT contain uranium.
b. The phosphor layer of the intensifying screen contains lanthanum.
c. The phosphor layer of the intensifying screen contains gadolinium oxysulfide.
d. The phosphor layer of the intensifying screen contains phosphorescent crystals.

REF: p. 67

39. ANS: b
a. A pair of rare earth intensifying screens absorbs approximately 60%, not 40%, of the 

photons.
b. Correct. A pair of rare earth intensifying screens absorbs approximately 60% of the 

photons.
c. A pair of rare earth intensifying screens absorbs approximately 60%, not 70%, of  

the photons.
d. A pair of rare earth intensifying screens absorbs approximately 60%, not 80%, of the 

photons.

REF: p. 67

40. ANS: a
a. Correct. Blue and green visible lights are used in extraoral imaging.
b. Blue and green visible lights are used in extraoral imaging.
c. Blue and green visible lights are used in extraoral imaging.
d. Blue and green visible lights are used in extraoral imaging.

REF: p. 67

41. ANS: d
a. Thulium is a rare earth element that can be added in small amounts to the phosphor 

layer of intensifying screens.
b. Terbium is a rare earth element that can be added in small amounts to the phosphor 

layer of intensifying screens.
c. Niobium is a rare earth element that can be added in small amounts to the phosphor 

layer of intensifying screens.
d. Correct. Cadmium is not a rare earth element that is added to intensifying screens.

REF: p. 67

42. ANS: d
a. Varying sizes of films and cassettes do NOT affect the fluorescence of screens and films.
b. Image quality is a result that is dependent upon the use of the correct film with the correct 

screen.
c. Manufacturers’ specifications do NOT prevent interchangeability; however, specifications 

provide guidelines to enhance image quality.
d. Correct. Since different phosphors fluoresce in different portions of the spectrum, it is 

important to match green-emitting screens with green-sensitive films and blue-emitting 
screens with blue-sensitive films.

REF: p. 67
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43. ANS: c
a. Phosphor grain size affects the speed and resolution of the resulting image.
b. The amount of phosphor per-unit volume affects the speed and resolution of the resulting 

image.
c. Correct. The difference in the light spectrum range in which phosphor fluoresces does 

NOT affect the speed and resolution of an intensifying screen.
d. The efficiency of phosphor conversion affects the speed and resolution of the resulting 

image.

REF: p. 67

44. ANS: c
a. A disadvantage of fast screens with large phosphor crystals is that the resulting image 

has a lower resolution.
b. Fast screens with large phosphor crystals typically have a reflective layer; a disadvantage 

is that the resulting image has a lower resolution.
c. Correct. A disadvantage of fast screens with large phosphor crystals is that the resulting 

image has a lower resolution.
d. Fast screens with large phosphor crystals require less radiation; a disadvantage is that the 

resulting image has a lower resolution.

REF: p. 67

45. ANS: c
a. The size of the crystals and the thickness of the screen do not result in an enlarged image; 

however, the sharpness of the image is affected.
b. As the size of the crystals and the thickness of the screen decrease, the speed of the film 

declines.
c. Correct. As the size of the crystals and the thickness of the screen decrease, the sharpness 

of the image increases.
d. As the size of the crystals and the thickness of the screen decrease, the reflective capability 

of the screen declines.

REF: p. 67

46. ANS: b
a. Debris or scratches on an intensifying screen may cause light, not dark, spots on the 

resultant radiograph.
b. Correct. Debris or scratches on an intensifying screen may cause light spots on the 

resultant radiograph.
c. Debris or scratches on an intensifying screen may cause light spots, not distortion of the 

image.
d. Debris or scratches on an intensifying screen may cause light spots, not a grayish density, 

on the resultant radiograph.

REF: p. 67
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47. ANS: c
a. The type of film emulsion used will affect the degree of film density.
b. The beam intensity used will affect the degree of film density.
c. Correct. With all factors being equal, the density of the resultant image is NOT affected 

by the type of radiographic imaging chosen; film and digital produce similar results.
d. The composition of the object will affect the degree of film density.

REF: p. 75

48. ANS: c
a. Phosphor makes up a layer of the intensifying screen.
b. Gadolinium is a rare earth element found in an intensifying screen.
c. Correct. After being struck by photons, the silver halide crystals in the emulsion are 

converted to metallic silver.
d. Silver halide crystals can be tabular- or globular-shaped.

REF: p. 75

49. ANS: b
a. Radiographic contrast refers to the difference in the degrees of blackness between adja-

cent areas on an image.
b. Correct. The overall degree of darkening of an exposed film is referred to as radiographic 

density.
c. Base plus fog is the inherent density or minimal density of an unexposed, processed film.
d. A characteristic curve refers to the relationship between optical film density and 

exposure.

REF: p. 75

50. ANS: a
a. Correct. With an optical density of 0, 100% of the light is transmitted.
b. With an optical density of 1, 10% of the light is transmitted.
c. With an optical density of 2, 1% of the light is transmitted.
d. With an optical density of 3, 0.01% of the light is transmitted.

REF: p. 75

51. ANS: d
a. Gross fog includes added base tint.
b. Gross fog includes the inherent base density.
c. Gross fog includes the development of unexposed silver halide crystals.
d. Correct. A characteristic curve refers to the relationship between the optical film density 

and the logarithm of the corresponding exposure.

REF: p. 75
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52. ANS: d
a. Increasing the exposure time increases the number of photons reaching the film, thus 

increasing the film density.
b. Increasing milliamperage (mA) increases the number of photons reaching the film, thus 

increasing the film density.
c. Increasing peak kilovoltage (kVp) increases the number of photons reaching the film, 

thus increasing the film density.
d. Correct. Increasing the distance between the focal spot and film will decrease the film density.

REF: p. 75

53. ANS: c
a. Increasing the kVp and the exposure time results in an image with dark density.
b. While decreasing the exposure time for an edentulous patient is an accepted practice, the 

mA should not be increased; it results in a dark density image.
c. Correct. Because edentulous patients possess a small amount of absorbing tissue, either 

the kVp or the exposure time should be decreased; neither should be increased.
d. If the exposure time is maintained but the kVp and the mA are increased, the resultant 

image will have a dark density.

REF: pp. 75–76

54. ANS: b
a. Bone has more density than muscle but less than enamel and cementum.
b. Correct. Muscle has the LEAST density.
c. Enamel has the most density.
d. Cementum has more density than bone and muscle but less than enamel.

REF: p. 76

55. ANS: c
a. The difference in gray areas on an image refers to the contrast scale of the image.
b. Objects which are not strong x-ray absorbers cause the radiographic image to be dark.
c. Correct. Dense objects which are strong x-ray absorbers cause the radiographic image 

to be light.
d. Translucence allows light to pass through but diffuses the light so that objects on the 

other side are not easily distinguished.

REF: p. 76

56. ANS: c
a. Transparency allows light to pass through so that objects on the other side are easily 

distinguished.
b. Translucency allows light to pass through but diffuses the light so that objects on the 

other side are not easily distinguished.
c. Correct. Radiolucent is the dental radiology term used to describe a dark area on the 

film resulting from objects with low densities.
d. Radiopaque is the dental radiology term used to describe a light area on the film resulting 

from objects with high densities.

REF: p. 76
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57. ANS: b
a. A radiographic image with a range of shades of gray is said to have low contrast.
b. Correct. A radiographic image with few shades of gray is said to have high contrast.
c. A radiographic image with a range of shades of gray is said to have long scale contrast.
d. A radiographic image with few shades of gray is said to have low contrast, not black-white 

contrast.

REF: p. 76

58. ANS: b
a. The subject contrast is influenced by subject density.
b. Correct. The subject texture does not influence subject contrast.
c. The subject contrast is influenced by subject thickness.
d. The subject contrast is influenced by the subject’s atomic number.

REF: p. 76

59. ANS: c
a. With all factors remaining constant except the kVp, a film exposed at a lower kVp is 

described as a low density image; a higher kVp produces a higher density film.
b. A film exposed at 60 kVps compared to a film exposed at 100 kVps, with all other factors 

being constant, is accurately described as a short scale contrast compared to a long scale 
contrast.

c. Correct. A film exposed at 60 kVps compared to a film exposed at 100 kVps, with all 
other factors being constant, is accurately described as a high contrast film compared to 
a low contrast film.

d. A film exposed at 60 kVps compared to a film exposed at 100 kVps, with all other factors 
being constant, is accurately described as a high contrast film compared to a low contrast 
film.

REF: p. 76

60. ANS: b
a. Contrast is the general term that describes the range of densities on an image.
b. Correct. A measure of the range of exposures that can be recorded on a film as distin-

guishable densities is called film latitude.
c. Transparency allows light to pass through so that objects on the other side are easily 

distinguished.
d. A characteristic curve refers to the relationship between the optical film density and the 

logarithm of the corresponding exposure.

REF: p. 78

61. ANS: b
a. A set kVp will affect the film density evenly, not cause it to appear mottled.
b. Correct. A primary cause of radiographic noise is improper film handling that results in 

artifacts such as fingerprints on film, bent films, and/or film processing errors.
c. Radiographic noise is more evident when a fast intensifying screen is used.
d. Radiographic noise is more evident when high-temperature processing is used.

REF: p. 79

http://dentalebooks.com



5—FIlm ImagIng 97

62. ANS: b
a. A resulting radiographic blurring of an image is caused by image receptor blurring, 

motion blurring, and geometric blurring.
b. Correct. Quantum mottle is caused by a fluctuation in the number of photons absorbed 

by the fast film-intensifying screen combination.
c. A primary cause of radiographic noise is improper film handling that results in artifacts 

such as fingerprints on film, bent films, and/or film processing errors.
d. Screen structure mottle refers to the graininess caused by the large crystals of fast-screen 

phosphors.

REF: p. 79

63. ANS: b
a. Fast intensifying screens with a relatively thicker phosphor layer contribute to a decrease 

in image sharpness.
b. Correct. Intraoral films with finer silver halide grains present with a finer sharpness of 

the resultant image.
c. Fast intensifying screens with larger crystals contribute to a decrease in image 

sharpness.
d. The spreading light caused by visible light and UV radiation emitted by the intensifying 

screen cause the resulting image to have a diminished sharpness.

REF: p. 79

64. ANS: d
a. Quantum mottle is caused by a fluctuation in the number of photons absorbed by the 

fast film-intensifying screen combination.
b. Object, film, or x-ray source movement can all cause image “unsharpness” that appears blurry.
c. The size and number of silver halide grains contribute to image receptor blurring.
d. Correct. Parallax “unsharpness” occurs because the double-emulsion film records a slight 

magnification of the image on the side of the film away from the x-ray source.

REF: p. 79

65. ANS: d
a. Stabilizing the patient’s head can minimize the potential for motion blurring, not geo-

metric blurring.
b. The larger the focal spot, the greater the loss of image sharpness or geometric blurring.
c. Geometric blurring can be minimized by increasing the distance between the focal spot 

and the object.
d. Correct. Geometric blurring can be minimized by reducing the distance between the 

object and the image receptor.

REF: p. 79

http://dentalebooks.com



98 5—FIlm ImagIng

66. ANS: b
a. Silver iodide is a component of the silver halide grains that increases the photosensitivity 

of the film.
b. Correct. Metallic silver is formed after a silver ion reaches the silver halide grains’ sen-

sitivity sites.
c. Trace amounts of gold are components of the silver halide grains that increase the pho-

tosensitivity of the film.
d. A sulfur-containing compound is a component of the silver halide grains that increases 

the photosensitivity of the film.

REF: p. 68

67. ANS: d
a. Bromide ions are formed when the photons expose and energize the silver bromide 

crystals.
b. The film is composed of silver halide grains embedded in a matrix.
c. The developer solution reduces the exposed crystals containing neutral silver atoms into 

solid grains of black metallic silver.
d. Correct. The latent image sites contain neutral metallic silver atoms.

REF: p. 68

68. ANS: b
a. X-rays are weightless bundles of energy or photons.
b. Correct. Stored radiation energy on the film is called the latent image.
c. The radiographic image results from the processing of exposed x-ray films.
d. When a photon collides with an outer-shell electron and ejects the electron from its orbit, 

Compton scatter results.

REF: p. 68

69. ANS: d
a. The latent image is formed when the separated silver ions reach the sensitivity site and 

form a neutral atom of metallic silver.
b. Silver ions are removed during the film developing process.
c. Compton scatter is produced by an interaction with photons.
d. Correct. When the silver bromide crystals are exposed to photons and ionized, the silver 

and bromine atoms are separated.

REF: p. 68

70. ANS: b
a. The fixer solution dissolves and removes the underdeveloped silver halide crystals from 

the emulsion.
b. Correct. The developer solution converts silver bromide crystals with neutral silver atoms 

deposited at the latent image sites into black metallic silver grains.
c. A film exposed to photons records an image.
d. Light sensitive silver halide crystals are overexposed to white light, resulting in a black 

film.

REF: p. 68
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71. ANS: c
a. Silver halide crystals that receive more radiation and are highly energized, such as those 

corresponding to air spaces, appear radiolucent on resultant images.
b. Silver halide crystals that receive less radiation, such as those corresponding to amalgam 

restorations, appear radiopaque on resultant images.
c. Correct. Silver halide crystals that receive more radiation and are highly energized, such 

as those corresponding to air spaces, appear radiolucent on resultant images.
d. Transparency allows light to pass through so that objects on the other side are easily 

distinguished.

REF: p. 68

72. ANS: c
a. A dark film density, not a clear film, occurs when the developer solution reduces silver 

bromide halide crystals that do not contain a latent image.
b. A dark film density, not a light image, occurs when the developer solution reduces silver 

bromide halide crystals that do not contain a latent image.
c. Correct. A dark film density, or overdeveloping, occurs when the developer solution 

reduces silver bromide halide crystals that do not contain a latent image.
d. An overdeveloping, not a delayed developing, of the film occurs when the developer 

solution reduces silver bromide halide crystals that do not contain a latent image.

REF: p. 69

73. ANS: a
a. Correct. Phenidone is the first chemical in the developing solution to reduce silver ions 

to metallic silver at the latent image site.
b. Hydroquinone converts the oxidized Phenidone back to its original state so that it can 

continue to reduce silver halide grains to metallic silver.
c. Sodium sulfite serves as an antioxidant or preservative in the developing solution.
d. Potassium hydroxide is an alkali compound that serves as a developing solution 

activator.

REF: p. 69

74. ANS: b
a. Unexposed crystals are unaffected during the developing solution time.
b. Correct. Unexposed crystals are unaffected during the developing solution time.
c. Unexposed crystals are unaffected during the developing solution time; they are cleared 

from the film during the fixing solution time.
d. Unexposed crystals are unaffected during the developing solution time.

REF: p. 69

75. ANS: d
a. The optimal pH value of the developing solution is 10, alkaline.
b. The optimal pH value of the developing solution is 10, alkaline.
c. The optimal pH value of the developing solution is 10, alkaline.
d. Correct. The optimal pH value of the developing solution is 10, alkaline.

REF: p. 69
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76. ANS: a
a. Correct. The activator in the developing solution causes the gelatin to swell.
b. The activator in the developing solution causes the gelatin to swell.
c. The activator in the developing solution causes the gelatin to swell.
d. The activator in the developing solution causes the gelatin to swell.

REF: p. 69

77. ANS: d
a. The preservative component of the developing solution extends the useful life of the 

solution.
b. The preservative component of the developing solution extends the useful life of the 

solution.
c. The preservative component of the developing solution extends the useful life of the 

solution.
d. Correct. The preservative component of the developing solution extends the useful life 

of the solution.

REF: p. 69

78. ANS: d
a. The developing solution restrainer prevents the development of unexposed silver halide 

crystals.
b. The developing solution restrainer prevents the development of unexposed silver halide 

crystals.
c. The developing solution restrainer prevents the development of unexposed silver halide 

crystals.
d. Correct. The developing solution restrainer prevents the development of unexposed silver 

halide crystals.

REF: p. 69

79. ANS: b
a. The developing solution restrainer acts as an antifog agent and increases film contrast.
b. Correct. The developing solution restrainer acts as an antifog agent and increases film 

contrast.
c. The developing solution restrainer acts as an antifog agent and increases film contrast.
d. The developing solution restrainer acts as an antifog agent and increases film contrast.

REF: p. 69

80. ANS: c
a. Exposure to oxygen will deplete the developing solution.
b. The disproportionate or excessive use of the developing solution will result in depleted 

solution.
c. Correct. The developing solution does not produce bromide ions; however, the release 

of bromide ions and other byproducts into the solution is a consideration for developer 
replenishing.

d. Normal use of the developing solution will deplete the active chemicals in the solution.

REF: p. 69
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81. ANS: c
a. The recommended amount of developer replenisher is based on the average development 

of 5 panoramic or 30 periapical radiographs per day.
b. The recommended amount of developer replenisher is based on the average development 

of 5 panoramic or 30 periapical radiographs per day.
c. Correct. The recommended amount of developer replenisher is based on the average 

development of 5 panoramic or 30 periapical radiographs per day.
d. The recommended amount of developer replenisher is based on the average development 

of 5 panoramic or 30 periapical radiographs per day.

REF: p. 69

82. ANS: d
a. The acidifier maintains the acidic pH of the fixer solution. Rinsing the films in water 

after the developing solution prevents neutralization of the acid fixer solution.
b. The restrainer in the developing solution acts as an antifog agent and increases film 

contrast.
c. The preservative in both the developing and fixing solutions prevents oxidation.
d. Correct. Rinsing the films in water after the developing solution prevents neutralization 

of the acid fixer solution.

REF: p. 69

83. ANS: b
a. The developing solution softens and swells the film emulsion; the fixing solution hardens 

and shrinks the film emulsion.
b. Correct. The primary function of the fixing solution is to dissolve and remove undevel-

oped silver halide crystals.
c. The washing process removes the fixer solution thiosulfate ions and silver thiosulfate 

complexes.
d. The primary function of the fixing solution is to dissolve and remove undeveloped silver 

halide crystals.

REF: pp. 69–70

84. ANS: c
a. Thiosulfate is the acidifier found in fixing solution.
b. Sodium sulfite is a commonly used preservative in the developing solution.
c. Correct. Aluminum sulfate is the most commonly used hardening agent.
d. Potassium hydroxide is an activator in the developing solution.

REF: p. 70

85. ANS: d
a. The hardener in the fixing solution prevents gelatin damage.
b. The hardener in the fixing solution lessens water absorption, allowing for faster drying time.
c. The hardener in the fixing solution reduces emulsion swelling.
d. Correct. The clearing agent in the fixing solution removes undeveloped silver halide 

crystals from the film emulsion.

REF: p. 70
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86. ANS: d
a. The efficiency of the final washing process is hindered if the temperature falls below  

60 degrees F.
b. The efficiency of the final washing process is hindered if the temperature falls below  

60 degrees F.
c. The efficiency of the final washing process is hindered if the temperature falls below  

60 degrees F.
d. Correct. The efficiency of the final washing process is hindered if the temperature falls 

below 60 degrees F.

REF: p. 70

87. ANS: b
a. Remaining silver compound or thiosulfate on films causes film discoloration.
b. Correct. Remaining silver compound or thiosulfate on films causes film discoloration, 

specifically a brown silver sulfide discoloration.
c. Remaining silver compound or thiosulfate on films causes film discoloration.
d. Remaining silver compound or thiosulfate on films causes film discoloration.

REF: p. 70

88. ANS: b
a. Darkroom stray light causes film fogging or a dark density.
b. Correct. Darkroom stray light causes film fogging.
c. Brown film discoloration is caused by ineffective final washing.
d. Darkroom stray light does NOT affect darkroom ventilation.

REF: p. 70

89. ANS: b
a. A 15-watt safelight should be mounted a minimum of 4 feet from the work area.
b. Correct. A 15-watt safelight should be mounted a minimum of 4 feet from the work 

area.
c. A 15-watt safelight should be mounted a minimum of 4 feet from the work area.
d. A 15-watt safelight should be mounted a minimum of 4 feet from the work area.

REF: p. 71

90. ANS: a
a. Correct. Fast intraoral dental film and panoramic film are sensitive to all spectrums of 

light EXCEPT red.
b. Fast intraoral dental film and panoramic film are sensitive to all spectrums of light 

EXCEPT red.
c. Fast intraoral dental film and panoramic film are sensitive to all spectrums of light 

EXCEPT red.
d. Fast intraoral dental film and panoramic film are sensitive to all spectrums of light 

EXCEPT red.

REF: p. 71
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91. ANS: b
a. The temperature of manual processing tanks should be maintained at 60 to 75 degrees F.
b. Correct. The temperature of manual processing tanks should be maintained at 60 to 

75 degrees F.
c. The temperature of manual processing tanks should be maintained at 60 to 75 degrees F.
d. The temperature of manual processing tanks should be maintained at 60 to 75 degrees F.

REF: p. 71

92. ANS: d
a. The purpose of the manual processing tank cover includes minimizing evaporation of 

solutions.
b. The purpose of the manual processing tank cover includes reducing the oxidation of 

solutions.
c. The purpose of the manual processing tank cover includes protecting films from light 

exposure.
d. Correct. The purpose of the manual processing tank cover includes all EXCEPT to 

control and maintain temperature of tanks.

REF: p. 72

93. ANS: a
a. Correct. The main purpose for holding films by the edges is to prevent fingerprints.
b. The main purpose for holding films by the edges is to prevent fingerprints.
c. The film emulsion is hardened before and after processing. The main purpose for holding 

films by the edges is to prevent fingerprints.
d. The main purpose for holding films by the edges is to prevent fingerprints.

REF: p. 73

94. ANS: a
a. Correct. Proper darkroom ventilation does not prevent film mold.
b. Proper darkroom ventilation does provide for clinician comfort.
c. Proper darkroom ventilation does exhaust the heat generated by the film dryer.
d. Proper darkroom ventilation does afford some measure of room temperature control to 

reduce the occurrence of film fog on stored film.

REF: p. 70

95. ANS: c
a. Unexposed film is affected by high humidity.
b. Unexposed film is affected by scatter radiation.
c. Correct. Unexposed film is NOT affected by lower temperatures. An environment with 

a constant cool temperature is recommended for film storage.
d. Unexposed film is affected by high temperatures.

REF: p. 72
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96. ANS: c
a. The proper amount of solution in each tank should ensure coverage of the films on the 

top clips of the film hangers.
b. The proper amount of solution in each tank should ensure coverage of the films on the 

top clips of the film hangers.
c. Correct. The proper amount of solution in each tank should ensure coverage of 

the films on the top clips of the film hangers.
d. The proper amount of solution in each tank should ensure coverage of the films on the 

top clips of the film hangers.

REF: pp. 72–73

97. ANS: c
a. Solutions should be checked and replenished prior to developing films.
b. The temperature of the tanks should be equalized prior to developing films.
c. Correct. Films should NOT be rinsed prior to development.
d. Solutions in tanks should be stirred with a separate paddle to mix chemicals prior to 

developing films.

REF: p. 73

98. ANS: c
a. Clip only one film to a clip to avoid films sticking together.
b. To avoid confusion, label each film rack with patient’s name and date of film exposure.
c. Correct. Films should be maintained at a distance of 4 feet away from the safelight.
d. To ensure proper film developing, completely submerge films in solutions.

REF: p. 73

99. ANS: b
a. If the developer temperature is 76 degrees F, the proper development time is 3 minutes.
b. Correct. If the developer temperature is 76 degrees F, the proper development time is 

3 minutes.
c. If the developer temperature is 76 degrees F, the proper development time is 3 minutes.
d. If the developer temperature is 76 degrees F, the proper development time is 3 minutes.

REF: p. 73

100. ANS: a
a. Correct. If films are processed in solutions with excessive temperatures, a dark density 

will occur.
b. If films are processed in solutions with excessive temperatures, a dark density will occur.
c. If films are processed in solutions with excessive temperatures, a dark density will occur, 

thus reducing the film contrast.
d. If films are processed in solutions with excessive temperatures, a dark density will occur, 

thus diminishing the diagnostic information.

REF: p. 73
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101. ANS: b
a. Solutions should be stirred prior to submerging films into them.
b. Correct. The purpose of agitating the film hanger after insertion into the solution is 

to eliminate air bubbles on the film.
c. The purpose of agitating the film hanger after insertion into the solution is to eliminate 

air bubbles on the film.
d. All films should be fully submerged. The purpose of agitating the film hanger is to 

eliminate air bubbles on the film.

REF: p. 73

102. ANS: b
a. The 30-second rinse between the developer and the fixer solutions serves to slow the 

development process and minimizes contamination of the fixer solutions.
b. Correct. The 30-second rinse between the developer and the fixer solutions serves to 

slow the development process and minimizes contamination of the fixer solutions.
c. The 30-second rinse between the developer and the fixer solutions serves to slow the 

development process and minimizes contamination of the fixer solutions.
d. The 30-second rinse between the developer and the fixer solutions serves to slow the 

development process and minimizes contamination of the fixer solutions.

REF: p. 73

103. ANS: c
a. The rapid drying of films results in uneven drying.
b. The rapid drying of films results in visible drying artifacts that affect the usefulness of 

the finished radiograph.
c. Correct. The rapid drying of films does NOT result in a dark film density.
d. The rapid drying of films results in a distortion of the film gelatin that manifests as 

drying artifacts that affect the usefulness of the finished radiograph.

REF: p. 73

104. ANS: b
a. Rapid-processing solutions contain a higher concentration of hydroquinone.
b. Correct. Rapid-processing solutions contain a higher concentration of hydroquinone.
c. Rapid-processing solutions contain a higher concentration of hydroquinone.
d. Rapid-processing solutions contain a higher concentration of hydroquinone.

REF: p. 73
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105. ANS: c
a. To preserve rapidly processed films, the films should be placed in conventional fixing 

solution for 4 minutes followed by a wash for 10 minutes.
b. To preserve rapidly processed films, the films should be placed in conventional fixing 

solution for 4 minutes followed by a wash for 10 minutes.
c. Correct. To preserve rapidly processed films, the films should be placed in conventional 

fixing solution for 4 minutes followed by a wash for 10 minutes.
d. To preserve rapidly processed films, the films should be placed in conventional fixing 

solution for 4 minutes followed by a wash for 10 minutes.

REF: p. 73

106. ANS: d
a. The incomplete clearing of unexposed silver halide crystals results in films that turn 

brown with age.
b. The incomplete clearing of unexposed silver halide crystals results in films that turn 

brown with age.
c. The incomplete clearing of unexposed silver halide crystals results in films that turn 

brown with age.
d. Correct. The incomplete clearing of unexposed silver halide crystals results in films 

that turn brown with age.

REF: p. 73

107. ANS: b
a. To ensure quality control, check for darkroom light leaks frequently.
b. Correct. The film-to-safelight distance is 4 feet.
c. To ensure quality control, prepare processing solutions according to manufacturers’ 

directions.
d. To ensure quality control, expose double film packet with new solutions; compare to 

later-processed films.

REF: p. 70

108. ANS: a
a. Correct. The MOST important advantage of automatic film processing is that it saves 

time.
b. The MOST important advantage of automatic film processing is that it saves time.
c. The MOST important advantage of automatic film processing is that it saves time.
d. The MOST important advantage of automatic film processing is that it saves time.

REF: pp. 73–74
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109. ANS: d
a. An advantage of automatic film processing is that it produces radiographs of consistent 

density and contrast.
b. An advantage of automatic film processing is that it requires only 4 to 6 minutes to 

process films.
c. An advantage of automatic film processing is that the light-shielded compartment 

eliminates the need for a darkroom.
d. Correct. A disadvantage of automatic film processing is that the quality of films is 

reduced, compared to conventional processing.

REF: p. 74

110. ANS: d
a. An advantage of the automatic processor mechanism is that it agitates the solutions as 

the films are moved through the machine.
b. An advantage of the automatic processor mechanism is that it promotes solution 

exchange as the rollers squeeze the film emulsion.
c. An advantage of the automatic processor mechanism is that the top rollers minimize 

solution contamination.
d. Correct. Special care must be taken to maintain infection control with automatic 

processors.

REF: p. 74

111. ANS: c
a. An additional emulsion hardener in the automatic processer fixer solution helps the 

emulsion to withstand the transport roller system.
b. An additional emulsion hardener in the automatic processer fixer solution helps the 

emulsion to withstand the transport roller system.
c. Correct. An additional emulsion hardener in the automatic processer fixer solution 

helps the emulsion to withstand the transport roller system.
d. An additional emulsion hardener in the automatic processer fixer solution helps the 

emulsion to withstand the transport roller system.

REF: p. 74

112. ANS: a
a. Correct. Solution temperatures that are too low result in underdevelopment of 

radiographs.
b. Insufficient fixation of films results in dark radiographs.
c. Inadequate washing of films results in yellow or brown stains.
d. Accidental exposure of films to light results in dark radiographs.

REF: pp. 74–75
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113. ANS: b
a. A reversed film packet in the mouth results in a light, not dark, radiograph.
b. Correct. A reversed film packet in the mouth results in a light radiograph.
c. Movement of the patient or tube head, or double exposure of a radiograph, results in a 

blurred image.
d. A partial image results due to misalignment of the tube head or incomplete film immersion 

in the developing solution.

REF: p. 80

114. ANS: c
a. A depleted fixer solution causes yellow or brown film stains.
b. Insufficient washing causes yellow or brown film stains.
c. Correct. A depleted developer solution causes yellow or brown film stains.
d. Contaminated solutions cause yellow or brown film stains.

REF: p. 80

115. ANS: d
a. The dissolved silver in the used fixer solutions presents as the PRIMARY environmen-

tal concern.
b. The dissolved silver in the used fixer solutions presents as the PRIMARY environmen-

tal concern.
c. The dissolved silver in the used fixer solutions presents as the PRIMARY environmental 

concern.
d. Correct. The dissolved silver in the used fixer solutions presents as an environmental 

concern.

REF: p. 75

116. ANS: c
a. The main advantage of opaque film mounts is to obscure stray light around images, which 

facilitates clinician viewing.
b. The main advantage of opaque film mounts is to obscure stray light around images, which 

facilitates clinician viewing.
c. Correct. The main advantage of opaque film mounts is to obscure stray light around 

images, which facilitates clinician viewing.
d. The main advantage of opaque film mounts is to obscure stray light around images, which 

facilitates clinician viewing.

REF: p. 82
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117. ANS: a
a. Correct. The preferred film mounting orientation is for the teeth to be placed in 

anatomic position, and as if the viewer was facing the patient.
b. The preferred film mounting orientation is for the teeth to be placed in anatomic posi-

tion, and as if the viewer was facing the patient.
c. The preferred film mounting orientation is for the teeth to be placed in anatomic  

position, and as if the viewer was facing the patient.
d. The preferred film mounting orientation is for the teeth to be placed in anatomic posi-

tion, and as if the viewer was facing the patient.

REF: p. 82

118. ANS: b
a. The emulsion side of the duplicating film should be in contact with the film to be 

copied.
b. Correct. The emulsion side of the duplicating film should be in contact with the film 

to be copied.
c. The emulsion side of the duplicating film should be in contact with the film to be 

copied.
d. The emulsion side of the duplicating film should be in contact with the film to be 

copied.

REF: pp. 82–83

119. ANS: a
a. Correct. In contrast to regular radiographic film, duplicating film that is too dark was 

underexposed to white light; to correct the problem, increase the exposure time.
b. In contrast to regular radiographic film, duplicating film that is too dark was underex-

posed to white light; to correct the problem, increase the exposure time.
c. In contrast to regular radiographic film, duplicating film that is too dark was underex-

posed to white light; to correct the problem, increase the exposure time.
d. In contrast to regular radiographic film, duplicating film that is too dark was underex-

posed to white light; to correct the problem, increase the exposure time.

REF: p. 83
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C H A P T E R  6 

Projection Geometry

Multiple Choice
1. The capability to radiographically reproduce distinct outlines of an object is called

a. sharpness.
b. resolution.
c. distortion.
d. magnification.

2. Methods for minimizing the loss of image clarity include all EXCEPT one. Which one is 
the EXCEPTION?
a. Minimize distance between object and film.
b. Use as small an effective focal spot as practical.
c. Increase distance between focal spot and object being radiographed.
d. Minimize focal spot-to-film distance; maximize object-to-film distance.

3. Which factor determines the size of the focal spot needed?
a. Frequency of machine use.
b. Number of electrons produced.
c. Effective heat dissipation of machine.
d. Type of radiographic images produced.

4. Which phenomenon is responsible for enlargement of the radiographic image?
a. Practitioner’s skill.
b. Divergent paths of photons.
c. Object-to-receptor distance.
d. Increased number of electrons produced.

5. Which cylinder BEST minimizes image magnification?
a. Long.
b. Short.
c. Pointed.
d. Rectangular.

6. To minimize distortion, which is the ideal position of the image receptor in relationship to 
the object?
a. Perpendicular to the beam.
b. At right angles to the object.
c. Parallel to the long axis of the object.
d. As far from the object as structurally possible.
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7. If the object is not parallel to the film but the x-ray beam is perpendicular to the film, which 
phenomenon occurs?
a. Elongation.
b. Cone-cutting.
c. Magnification.
d. Foreshortening.

8. Excessive vertical angulation is MOST evident on which teeth?
a. Mandibular molars.
b. Mandibular anteriors.
c. Maxillary molars.
d. Maxillary canines.

9. Which method of dental radiography utilizes the placement of the film as close to the teeth 
as possible?
a. Periapical.
b. Panoramic.
c. Paralleling.
d. Bisecting-angle.

10. Which decreases image distortion when utilizing the bisecting-angle technique?
a. Place film as close as possible to the teeth being imaged.
b. Place film as far as possible from the teeth being imaged.
c. Direct the central ray parallel to an imaginary plane that bisects the angle between the 

teeth and the film.
d. Direct the central ray perpendicular to an imaginary plane that bisects the angle between 

the teeth and the film.

11. If the central ray is directed at an angle that is inclined with more negative angulation to 
the bisector, the resulting image is
a. magnified.
b. elongated.
c. proportional.
d. foreshortened.

12. To achieve tooth-to-receptor parallelism, which is the usual location of the receptor?
a. Touching the teeth.
b. As close to the teeth as possible.
c. In the middle of the oral cavity, away from the teeth.
d. On the opposite side of the tongue, away from the teeth.

13. Which condition compensates for the magnification produced by placing the film in the 
middle of the oral cavity, away from the teeth?
a. Use of short open-ended aiming cylinder.
b. Use of long open-ended aiming cylinder.
c. Practice of aligning central ray perpendicular to receptor.
d. Practice of aligning aiming cylinder end parallel to object.
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14. The right-angle technique for object localization is best for areas of interest within the
a. maxilla.
b. mandible.
c. buccal soft tissue.
d. horizontal dimension.

15. Compared to photons traveling at right angles to a surface, photons traveling through the 
periphery of a curved surface are
a. straighter.
b. conservative.
c. less intense.
d. more intense.

16. Which structure does NOT demonstrate an eggshell effect when radiographed?
a. Tongue.
b. Lamina dura.
c. Sinus borders.
d. Border of nasal fossa.

17. Which is the reason that the periphery of an expansile lesion appears more radiopaque than 
the interior?
a. Eggshell effect.
b. Border is thicker than interior.
c. Difference in lesion composition.
d. Lesion interior is most likely fluid.

18. If a dentist has two radiographs of a region of the dentition that were made at different 
angles, which would be the point of reference for identifying changes in horizontal or vertical 
angulation?
a. Not possible to determine.
b. Eggshell effect.
c. Position of “dimple” of film.
d. Relative position of osseous landmarks with respect to the teeth.

19. If the tube is shifted to a more mesial angulation to the reference object and the object in 
question also moves mesially, then the object in question is located
a. distal to the tooth.
b. occlusal to the arch bone.
c. lingual to the reference object.
d. buccal to the reference object.

20. Which is an imaginary line that divides the tooth longitudinally into two equal halves?
a. Bisecting angle.
b. Long axis of the tooth.
c. Measurement of elongation.
d. Measurement of foreshortening.
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21. The middle portion of the primary x-ray beam is called the
a. photon.
b. focal spot.
c. central ray.
d. scatter beam.

22. If the angle formed by the film and object is bisected, then which is the relationship of the 
bisector to the aiming cylinder?
a. Parallel.
b. Right angle.
c. Obtuse angle.
d. Perpendicular.

23. If the angle formed by the film and object is bisected, then which is the relationship of the 
central ray to the bisector?
a. Parallel.
b. Right angle.
c. Obtuse angle.
d. Perpendicular.

24. Which components form the angle referred to in the bisecting angle technique?
a. Tooth, film.
b. Film, central ray.
c. Central ray, bisector.
d. Aiming cylinder, tooth.

25. When positioning the aiming cylinder, which plane does NOT differ between the paralleling 
technique and the bisecting angle technique?
a. Vertical.
b. Horizontal.
c. Up-and-down.
d. Positive and negative degrees.

26. Disadvantages of incorrect vertical angulation include all EXCEPT one. Which one is the 
EXCEPTION?
a. Augments patient comfort.
b. Results in nondiagnostic film.
c. Causes unproductive use of time.
d. Necessitates repeat patient exposure.

27. Which is the result of correct vertical angulation?
a. Foreshortening.
b. Overlapping of objects.
c. Enhancement of elongation.
d. Image the same size as the object.

28. Which image change occurs when an 8-inch aiming cylinder is used?
a. Elongation.
b. Foreshortening.
c. Increased size distortion.
d. Decreased shape magnification.
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29. In the paralleling technique, the central ray is at
a. 180 degrees to the object.
b. 90 degrees to the imaginary bisector line.
c. 90 degrees to the receptor and long axis of the tooth.
d. an acute angle to the receptor and long axis of the tooth.

Feedback
1. ANS: a

a. Correct. Sharpness is the capability to radiographically reproduce distinct outlines of an object.
b. In radiography, resolution refers to the ability to record small images placed very close 

together as separate images.
c. Distortion refers to a variation in the true size and/or shape of an object.
d. Magnification of an image results in an image that appears larger than actual size.

REF: p. 84

2. ANS: d
a. Methods for minimizing the loss of image clarity include minimizing the distance 

between object and film.
b. Methods for minimizing the loss of image clarity include using as small an effective focal 

spot as practical.
c. Methods for minimizing the loss of image clarity include increasing the distance between 

focal spot and object being radiographed.
d. Correct. Methods for minimizing the loss of image clarity do not include minimizing 

focal spot-to-film distance and maximizing object-to-film distance.

REF: p. 84

3. ANS: c
a. The size of the focal spot is determined, or in direct relationship to, the effective heat 

dissipation of the machine, not the frequency of machine use.
b. The size of the focal spot is determined, or in direct relationship to, the effective heat 

dissipation of the machine, not the number of electrons produced.
c. Correct. The size of the focal spot is determined, or in direct relationship to, the effective 

heat dissipation of the machine.
d. The size of the focal spot is determined, or in direct relationship to, the effective heat 

dissipation of the machine, not the type of radiographic images produced.

REF: p. 84

4. ANS: b
a. The skill of the practitioner can serve to reduce image enlargement.
b. Correct. The divergent paths of photons are responsible for enlargement of the resulting 

radiographic image.
c. The skill of the practitioner in the proper placement of the receptor in relationship to 

the object being radiographed can reduce image enlargement.
d. The number of electrons produced is not related to the divergent paths of photons that 

cause image enlargement.

REF: p. 84
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5. ANS: a
a. Correct. It is the length of the cylinder that is important in the minimization of image 

magnification. A long cylinder is best.
b. It is the length of the cylinder that is important in the minimization of image magnifica-

tion. A long cylinder is best.
c. It is the length of the cylinder that is important in the minimization of image magnifica-

tion. A long cylinder is best.
d. It is the length of the cylinder that is important in the minimization of image magnifica-

tion. A long cylinder is best.

REF: p. 85

6. ANS: c
a. Ideally, the image receptor should be parallel to the long axis of the object.
b. Ideally, the image receptor should be parallel to the long axis of the object.
c. Correct. Ideally, the image receptor should be parallel to the long axis of the object.
d. Ideally, the image receptor should be parallel to the long axis of the object.

REF: p. 85

7. ANS: d
a. Elongation occurs when the x-ray beam is perpendicular to the object but not to the film.
b. Cone-cutting occurs when the x-ray beam is not in alignment with the film, thus missing 

exposing part of the film.
c. Magnification results due to a shorter target-to-object distance or a greater object-to-film 

distance.
d. Correct. Foreshortening occurs when the object is not parallel to the film but the x-ray 

beam is perpendicular to the film.

REF: p. 85

8. ANS: c
a. Excessive vertical angulation is MOST evident on maxillary molar projections.
b. Excessive vertical angulation is MOST evident on maxillary molar projections.
c. Correct. Excessive vertical angulation is MOST evident on maxillary molar projections; 

the palatal roots appear disproportionately longer than the buccal roots.
d. Excessive vertical angulation is MOST evident on maxillary molar projections.

REF: p. 85

9. ANS: d
a. Periapical films refer to the imaging of the whole tooth and the surrounding apical 

structures.
b. Panoramic films are extraoral images.
c. The paralleling technique requires that the film be placed parallel with the long axis of 

the teeth being imaged.
d. Correct. The bisecting-angle technique requires that the film be placed as close as pos-

sible to the teeth being imaged.

REF: p. 86
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10. ANS: d
a. To compensate for image distortion, the central ray should be directed perpendicular to 

an imaginary plane that bisects the angle between the teeth and the film.
b. To compensate for image distortion, the central ray should be directed perpendicular to 

an imaginary plane that bisects the angle between the teeth and the film.
c. To compensate for image distortion, the central ray should be directed perpendicular to 

an imaginary plane that bisects the angle between the teeth and the film.
d. Correct. To compensate for image distortion, the central ray should be directed perpen-

dicular to an imaginary plane that bisects the angle between the teeth and the film.

REF: p. 86

11. ANS: b
a. A magnified image results from the relative distances of the focal spot-to-film and 

object-to-film.
b. Correct. If the central ray is directed at an angle that is inclined with more negative 

angulation to the bisector, the resulting image is elongated.
c. An image is proportional to the object when focal spot, object, and receptor are all cor-

rectly aligned.
d. If the central ray is directed at an angle that is inclined with more positive angulation to 

the bisector, the resulting image is foreshortened.

REF: p. 86

12. ANS: c
a. To achieve tooth-to-receptor parallelism, the usual location of the receptor is in the 

middle of the oral cavity, away from the teeth.
b. To achieve tooth-to-receptor parallelism, the usual location of the receptor is in the 

middle of the oral cavity, away from the teeth.
c. Correct. To achieve tooth-to-receptor parallelism, the usual location of the receptor is 

in the middle of the oral cavity, away from the teeth.
d. To achieve tooth-to-receptor parallelism, the usual location of the receptor is in the 

middle of the oral cavity, away from the teeth.

REF: p. 87

13. ANS: b
a. To compensate for the magnification produced by placing the film in the middle of the 

oral cavity, away from the teeth, use of a long open-ended aiming cylinder is 
recommended.

b. Correct. To compensate for the magnification produced by placing the film in the middle 
of the oral cavity, away from the teeth, use of a long open-ended aiming cylinder is 
recommended.

c. The practice of aligning the central ray perpendicular to the receptor provides a more 
proportionate resulting image, eliminating elongation or foreshortening.

d. The practice of aligning the aiming cylinder end parallel to the object provides a more 
proportionate resulting image, eliminating elongation or foreshortening.

REF: p. 87
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14. ANS: b
a. The right-angle technique for object localization is best for areas of interest within the 

mandible; maxillary objects are sometimes obscured by superimposition of anatomy.
b. Correct. The right-angle technique for object localization is best for areas of interest 

within the mandible.
c. The right-angle technique for object localization is best for areas of interest within the 

mandibular hard or soft tissue.
d. The right-angle technique for object localization is best for areas of interest within the 

mandible.

REF: p. 88

15. ANS: c
a. Photons always travel in a straight line.
b. Photons traveling through the periphery of a curved surface are more attenuated, or less 

intense, compared to photons traveling at right angles to a surface.
c. Correct. Photons traveling through the periphery of a curved surface are more attenu-

ated, or less intense, compared to photons traveling at right angles to a surface.
d. Photons traveling through the periphery of a curved surface are more attenuated, or less 

intense, compared to photons traveling at right angles to a surface.

REF: p. 89

16. ANS: a
a. Correct. The tongue does not demonstrate an eggshell effect when radiographed.
b. The lamina dura does demonstrate an eggshell effect when radiographed.
c. The borders of the sinuses do demonstrate an eggshell effect when radiographed.
d. The border of the nasal fossa does demonstrate an eggshell effect when radiographed.

REF: p. 89

17. ANS: a
a. Correct. If the periphery of an expansile lesion appears more radiopaque than the interior, 

the most likely reason is the eggshell effect.
b. If the periphery of an expansile lesion appears more radiopaque than the interior, the 

most likely reason is the eggshell effect, not that the border is thicker than the interior 
of the lesion.

c. If the periphery of an expansile lesion appears more radiopaque than the interior, the 
most likely reason is the eggshell effect, not that there is a difference in the lesion 
composition.

d. If the periphery of an expansile lesion appears more radiopaque than the interior, the 
most likely reason is the eggshell effect, not that the interior is most likely fluid in 
composition.

REF: p. 89
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18. ANS: d
a. Comparison of the relative position of osseous landmarks with respect to the teeth can 

be used to determine changes in horizontal or vertical angulation.
b. The eggshell effect includes the observation that photons traveling through the periphery 

of a curved surface are more attenuated than those traveling at right angles to the surface.
c. The “dimple” of the film is for identification purposes.
d. Correct. If a dentist has two radiographs of a region of the dentition that were made at 

different angles, the point of reference for identifying changes in horizontal or vertical 
angulation would be the relative position of osseous landmarks with respect to the teeth.

REF: pp. 89–90

19. ANS: c
a. If the tube is shifted to a more mesial angulation to the reference object and the object 

in question moves mesially, then the object in question is located lingual, not distal, to 
the reference object.

b. If the tube is shifted to a more mesial angulation to the reference object and the object 
in question moves mesially, then the object in question is located lingual, not occlusal, to 
the reference object.

c. Correct. If the tube is shifted to a more mesial angulation to the reference object and 
the object in question moves mesially, then the object in question is located lingual to 
the reference object.

d. If the tube is shifted to a more mesial angulation to the reference object and the object 
in question moves mesially, then the object in question is located lingual, not buccal, to 
the reference object.

REF: p. 89

20. ANS: b
a. A bisecting angle refers to a radiographic technique. An imaginary line that divides the 

tooth longitudinally into two equal halves is called the long axis of the tooth.
b. Correct. An imaginary line that divides the tooth longitudinally into two equal halves 

is called the long axis of the tooth.
c. An imaginary line that divides the tooth longitudinally into two equal halves is called 

the long axis of the tooth; it is not a measurement of elongation.
d. An imaginary line that divides the tooth longitudinally into two equal halves is called 

the long axis of the tooth; it is not a measurement of foreshortening.

REF: p. 88

21. ANS: c
a. Photons are electromagnetic radiation energy bundles. The middle portion of the primary 

x-ray beam is called the central ray.
b. The focal spot is located on the x-ray target. The middle portion of the primary x-ray 

beam is called the central ray.
c. Correct. The middle portion of the primary x-ray beam is called the central ray.
d. Scatter radiation is a form of secondary radiation. The middle portion of the primary 

x-ray beam is called the central ray.

REF: p. 87
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22. ANS: a
a. Correct. If the angle formed by the film and object is bisected, then the relationship of 

the bisector to the aiming cylinder is parallel.
b. A right angle is 90 degrees.
c. An obtuse angle is greater than 90 degrees.
d. The central ray would be perpendicular to the bisector of the angle; the open end of the 

aiming cylinder is parallel to the bisector.

REF: p. 84

23. ANS: d
a. If the angle formed by the film and object is bisected, then the relationship of the bisector 

to the aiming cylinder is parallel.
b. A right angle is 90 degrees.
c. An obtuse angle is greater than 90 degrees.
d. Correct. The central ray would be perpendicular to the bisector of the angle; the open 

end of the aiming cylinder is parallel to the bisector.

REF: pp. 86–87

24. ANS: a
a. Correct. In the bisecting angle technique of radiology, the angle is formed by the tooth 

and the film.
b. In the bisecting angle technique of radiology, the angle is formed by the tooth and the 

film.
c. In the bisecting angle technique of radiology, the angle is formed by the tooth and the 

film.
d. In the bisecting angle technique of radiology, the angle is formed by the tooth and the 

film.

REF: pp. 86–87

25. ANS: b
a. The vertical positioning of the aiming cylinder does differ between the paralleling and 

the bisecting angle techniques.
b. Correct. When positioning the aiming cylinder, the horizontal plane does NOT differ 

between the paralleling technique and the bisecting angle technique.
c. The vertical positioning or the up-and-down movement of the aiming cylinder does 

differ between the paralleling and the bisecting angle techniques.
d. The vertical positioning or the degree of the positive and negative angulation of the 

aiming cylinder does differ between the paralleling and the bisecting angle techniques.

REF: pp. 86–87
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26. ANS: a
a. Correct. Incorrect vertical angulation does NOT augment patient comfort; patients 

should not dictate positioning of film.
b. A disadvantage of incorrect vertical angulation includes a resulting nondiagnostic film.
c. A disadvantage of incorrect vertical angulation includes unproductive use of time.
d. A disadvantage of incorrect vertical angulation is that it necessitates retakes of images 

and repeat patient exposure.

REF: p. 87

27. ANS: d
a. Correct vertical angulation does NOT result in foreshortening; it diminishes the likeli-

hood of foreshortening.
b. Incorrect horizontal angulation results in the appearance of overlapping of objects.
c. Correct vertical angulation does NOT enhance elongation.
d. Correct. The result of correct vertical angulation is an image the same size as the object 

being radiographed.

REF: p. 87

28. ANS: c
a. Elongation of an image is caused by insufficient vertical angulation.
b. Foreshortening of an image is caused by excessive vertical angulation.
c. Correct. When an 8-inch aiming cylinder is used, the image demonstrates an increased 

size distortion.
d. Decreased shape magnification of an image is achieved by increasing the focal spot-to 

object distance, or using a 16-inch aiming cylinder.

REF: p. 84

29. ANS: c
a. In the paralleling technique, the central ray is at 90 degrees to the receptor and long axis 

of the tooth.
b. In the paralleling technique, the central ray is at 90 degrees to the receptor and long axis 

of the tooth.
c. Correct. In the paralleling technique, the central ray is at 90 degrees to the receptor and 

long axis of the tooth.
d. In the paralleling technique, the central ray is at 90 degrees to the receptor and long axis 

of the tooth.

REF: p. 87
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C H A P T E R  7 

Intraoral Projections

Multiple Choice
1. Which radiographic examination best displays the crowns of teeth and the adjacent alveolar 

crests?
a. Occlusal.
b. Bitewing.
c. Periapical.
d. Panoramic.

2. All, EXCEPT one, are characteristics of a high quality periapical image. Which one is the 
EXCEPTION?
a. Shows full length of roots.
b. Exhibits minimal distortion.
c. Displays tooth crowns with open contact areas.
d. Demonstrates at least 1 mm of periapical bone.

3. All factors, EXCEPT one, should be considered when retaking an image. Which one is the 
EXCEPTION?
a. Initial reason for images.
b. Appearance of images in mount.
c. Correction of exposing or processing error.
d. Missing information available in different image.

4. Which periapical projection technique provides images with less distortion?
a. Occlusal.
b. Paralleling.
c. Panoramic.
d. Bisecting-angle.

5. Film, charge-coupled devices, and complementary metal oxide semiconductors are all exam-
ples of
a. image receptors.
b. intraoral sensors.
c. digital imaging tools.
d. paralleling receptors.

6. Pre-exposure preparations include all EXCEPT one. Which one is the EXCEPTION?
a. Adjust x-ray unit settings and position tube head.
b. In front of patient, wash hands and put on disposable gloves.
c. Drape patient with lead apron if exposing more than 1 image.
d. Ask patient to remove eyeglasses and removable appliances.
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7. Which is the MAIN purpose of eyeglass removal prior to dental x-ray exposure?
a. Patient comfort.
b. Disruption of cross-contamination.
c. Prevention of artifact on images.
d. To avoid accidentally hitting them with the tube head.

8. All factors EXCEPT one should be taken into consideration prior to exposing the first dental 
image. Which one is the EXCEPTION?
a. Presence of tori.
b. Axial inclination of teeth.
c. Cause of tooth discoloration.
d. Receptor placement modifications needed.

9. Which accurately describes the image receptor placement?
a. Parallel to the floor.
b. As close to the teeth as possible.
c. As far from the teeth as possible.
d. Perpendicular to the aiming cylinder.

10. Which is the purpose of the cotton roll placed between the bite-block and opposing arch?
a. Open bite.
b. Relax muscles of mastication.
c. Prevent cutting floor of mouth.
d. Stabilize receptor-holding instrument.

11. Which most accurately describes the vertical and horizontal angulation of the tube head in 
relation to the receptor-holding instrument?
a. Tube head port is within confines of guide ring.
b. End of aiming cylinder is parallel to guide ring.
c. Aiming cylinder is parallel in horizontal dimension.
d. Vertical angulation is angled downward for mandibular exposures.

12. Which is the purpose of the establishment of a regular sequence for image exposures?
a. Aids in mounting of images.
b. Provides practice in ergonomic movement.
c. Facilitates patient’s cooperation.
d. Avoids duplication or missed images.

13. In the paralleling technique, the central ray is directed
a. parallel to teeth and receptor.
b. parallel to interdental spaces.
c. perpendicular to teeth and receptor.
d. at a right angle to the guide instrument.

14. Which factor reduces geometric distortion when using the paralleling technique?
a. Increased source-to-object distance.
b. Decreased source-to-object distance.
c. Receptor as close to long axis of tooth as possible.
d. Central ray bisects angle formed by the tooth and receptor.
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15. Which is the purpose of the guiding ring?
a. Facilitates receptor placement.
b. Reduces patient radiation exposure.
c. Used to align the x-ray aiming cylinder.
d. Enables receptor placement for patients with small mouths.

16. Which is the resting place for the inferior border of the receptor during mandibular 
projections?
a. Level with occlusal surfaces.
b. At the height of the palatal vault.
c. In the floor of the mouth away from lingual mucosa.
d. As close to teeth as possible, forming an angle.

17. Which structures form the point of the angle for the bisecting-angle technique?
a. Receptor and teeth.
b. Central ray and bisector line.
c. Aiming cylinder and aiming ring.
d. Long axis of tooth and imaginary bisector.

18. Which action must be taken to accurately reproduce the length of each root of a multirooted 
tooth, using the bisecting-angle technique?
a. Reduce vertical angulation.
b. Shift horizontal angulation to mesial.
c. Reposition central beam differently for each root.
d. Aim central ray perpendicular to imaginary bisector.

19. A resulting partial image is called a
a. fog.
b. cone cut.
c. blurring.
d. light density.

20. Which is the field of view for a maxillary central incisor image?
a. Center of chin.
b. Central ray high on lip, just below nasal septum.
c. Centered central incisors with visible surrounding periapical areas.
d. Right central and lateral incisor; left central and lateral incisor.

21. Which image typically shows the distal surface of the canine?
a. Canine.
b. Premolar.
c. Central incisor.
d. Lateral incisor.

22. Which landmark is used to establish the proper horizontal angulation for premolar images?
a. Distal half of canine.
b. Buccal plane of premolars.
c. Long axis of premolar teeth.
d. Mesial interproximal area of first molar.
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23. For a maxillary premolar image, the central ray is directed
a. parallel to the receptor.
b. at the center of the first premolar.
c. between the second premolar and first molar.
d. through the first and second premolar interproximal space.

24. When exposing a maxillary premolar periapical image, which is the extraoral landmark for 
the central ray?
a. Ala of nose.
b. Below pupil of eye.
c. Center of zygomatic bone.
d. Slightly mesial to ear lobe.

25. Which action should be taken to obtain a view of an impacted third molar?
a. Place receptor more distally.
b. Center second molar in image.
c. Expose a distal oblique projection.
d. Position the wide dimension of the receptor horizontally.

26. Which BEST describes the receptor position for the distal oblique projection?
a. Center second molar in horizontal plane.
b. Anterior border is away from teeth of interest.
c. Posterior border is away from teeth of interest.
d. Anterior border should cover distal aspect of second premolar.

27. Which is an advantage to using two size-one receptors for the mandibular anterior 
projection?
a. Less radiation exposure.
b. Better periapical visibility.
c. Good coverage with minimal discomfort.
d. Inclusion of mesial half of first premolar.

28. Which is the point of entry for the mandibular canine projection?
a. Midline of chin.
b. Parallel to lower lip.
c. Perpendicular to ala of nose.
d. Through inferior border of mandible.

29. Which mandibular projection may have a slight positive angulation of the central ray?
a. Incisors.
b. Canine.
c. Premolars.
d. Molars.

30. Excessive vertical angulation results in image
a. overlapping.
b. cone-cut.
c. elongation.
d. foreshortening.
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31. Bitewing projections are useful for all, EXCEPT one. Which one is the EXCEPTION?
a. Detecting periapical pathology.
b. Evaluating periodontal condition.
c. Early interproximal caries detection.
d. Finding secondary or recurrent caries.

32. Which is the vertical angulation of the aiming cylinder for horizontal bitewing images?
a. −5.
b. +10.
c. −10.
d. +15.

33. Which action precludes overlap of the cusps onto the occlusal surface for bitewing images?
a. Position aiming cylinder at +10 degrees.
b. Point central ray perpendicular to occlusal plane.
c. Utilize bitewing tab or loop instead of a holding device.
d. Direct central ray between first and second mandibular premolars.

34. Which tooth is used for the receptor placement guide for the premolar bitewing?
a. Maxillary canine.
b. Mandibular canine.
c. Maxillary first premolar.
d. Mandibular first premolar.

35. In which incident are vertical bitewing receptors used?
a. Case of patient with narrow arches.
b. Presence of large interproximal carious lesions.
c. Presence of moderate to extensive alveolar bone loss.
d. Case of patient not tolerating horizontally placed bitewing receptors.

36. Which is the appropriate vertical angulation of the aiming cylinder for a cross-sectional 
maxillary occlusal projection?
a. +10.
b. +45.
c. +65.
d. +90.

37. Which projection is used to evaluate soft tissue for the presence of a sialolith?
a. Lateral maxillary occlusal.
b. Anterior mandibular occlusal.
c. Cross-sectional maxillary occlusal.
d. Cross-sectional mandibular occlusal.

38. Which rule applies to projections that image the floor of the mouth?
a. Reduce exposure time by half.
b. Orient central ray to avoid cone cuts.
c. Increase vertical angulation to twice that used for periapicals.
d. Maintain patient in upright position with occlusal plane parallel to floor.
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39. Occlusal radiography is useful in all circumstances, EXCEPT one. Which one is the 
EXCEPTION?
a. Aid in object location.
b. Measure extent of periodontal disease.
c. Cases of trismus with limited opening.
d. Evaluate integrity of outlines of maxillary sinus.

40. Which is the BEST way to reduce unnecessary dental radiation exposure of children?
a. Employ digital imaging.
b. Use a lead apron with thyroid collar.
c. Take only required images for individual patients.
d. Expose bitewing and panoramic images at age intervals.

41. Which is the primary reason for the reduction in the mA for exposures of a child’s 
dentition?
a. Reduces radiation dose.
b. Allows faster exposure time.
c. Provides diagnostic image density.
d. Enhances radiographic experience for the child.

42. Which statement BEST explains why the pebbled side of the film is placed toward the 
child’s teeth for an occlusal projection?
a. It is the front side of the film.
b. Pebbles reduce scattered radiation.
c. Pebbles enhance radiation absorption.
d. It provides stability and prevents movement.

43. Which is the correct head position for the child’s mandibular anterior occlusal projection?
a. Tip of chin parallel to floor.
b. Sagittal plane oriented at −30 degrees.
c. Occlusal plane 25 degrees above the plane of the floor.
d. Child seated upright with occlusal plane parallel to floor.

44. Which is the bitewing image field for a 5-year-old?
a. Premolars and deciduous molars.
b. Distal half of canine and deciduous molars.
c. Deciduous molars and first permanent molar.
d. Mandibular canine and existing molars.

45. Features of the portable x-ray generator that protect the operator include all EXCEPT one. 
Which one is the EXCEPTION?
a. Lead-lined gloves.
b. Shield on aiming cylinder.
c. Internal shielding materials.
d. Designed for short exposure times.

46. Which radiographic principle applies in cases of infection-caused edema?
a. Decrease kVp.
b. Increase exposure time.
c. Use only extraoral imaging.
d. Expose images after edema subsides.
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47. All, EXCEPT one, are techniques for handling patients with a strong gag reflex. Which one 
is the EXCEPTION?
a. Reduce apprehension.
b. Minimize tissue irritation.
c. Administer general anesthesia.
d. Encourage rapid breathing through mouth.

48. Which reason BEST explains why a final endodontic image is warranted?
a. For insurance purposes.
b. To document periapical tissue trauma.
c. To demonstrate the quality of a root canal filling.
d. To establish a baseline in case of unresolved infection.

49. Which radiographic principle applies to the pregnant patient?
a. ALARA.
b. Use double lead aprons.
c. Follow patient’s physician’s orders.
d. No radiographs during the first trimester.

50. Which radiographic principle applies to the edentulous patient?
a. Increase kVp.
b. Decrease exposure time.
c. Expose only extraoral imaging.
d. Have patient maintain dentures in place.

Feedback
1. ANS: b

a. Occlusal images show an area of teeth and bone larger than periapical images.
b. Correct. The bitewing images best display the crowns of teeth and the adjacent alveolar 

crests.
c. Periapical images show all of a tooth and the surrounding bone.
d. A panoramic image shows both arches, including teeth and anatomic landmarks.

REF: p. 91

2. ANS: d
a. A quality periapical image should show the full length of roots.
b. A quality periapical image should exhibit minimal distortion.
c. A quality periapical image should display tooth crowns with open contact areas.
d. Correct. A quality periapical image should demonstrate at least 2 mm of periapical bone.

REF: p. 91

http://dentalebooks.com



128 7—Intraoral ProjectIons

3. ANS: b
a. Consider the initial reason for the images when considering whether or not to retake an 

image.
b. Correct. The appearance of the images in the mount is NOT a consideration that would 

justify exposing a patient to additional radiation.
c. Consider how to correct the exposing or processing error BEFORE making the same 

error a second time.
d. Consider whether or not the missing information is available in a different image before 

exposing the patient to additional radiation.

REF: p. 91

4. ANS: b
a. The occlusal technique is not a specific periapical projection.
b. Correct. The paralleling periapical projection technique provides images with less distor-

tion than the bisecting-angle technique.
c. The panoramic is not an intraoral periapical projection.
d. The paralleling periapical projection technique provides images with less distortion than 

the bisecting-angle technique.

REF: p. 91

5. ANS: a
a. Correct. Film, charge-coupled devices, and complementary metal oxide semiconductors 

are all examples of image receptors.
b. Film, charge-coupled devices, and complementary metal oxide semiconductors are all 

examples of image receptors that may be used intraorally, extraorally, or in diagnostic 
medicine.

c. Film is not a digital tool. Film, charge-coupled devices, and complementary metal oxide 
semiconductors are all examples of image receptors.

d. Film, charge-coupled devices, and complementary metal oxide semiconductors are all 
examples of image receptors that may be used with either the paralleling or bisecting-
angle periapical projection techniques.

REF: p. 91

6. ANS: c
a. Pre-exposure preparations include adjusting the x-ray unit settings and positioning the 

tube head.
b. Pre-exposure preparations include washing hands and donning disposable gloves. Patient 

should be aware of the washing.
c. Correct. Pre-exposure preparations include draping the patient with a lead apron no 

matter how many exposures are to be made.
d. Pre-exposure preparations include asking the patient to remove eyeglasses and removable 

appliances.

REF: p. 92
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7. ANS: c
a. The MAIN purpose of having patients remove eyeglasses prior to dental x-ray exposure 

is to prevent artifacts on the resultant images.
b. The MAIN purpose of having patients remove eyeglasses prior to dental x-ray exposure 

is to prevent artifacts on the resultant images.
c. Correct. The MAIN purpose of having patients remove eyeglasses prior to dental x-ray 

exposure is to prevent artifacts on the resultant images.
d. The MAIN purpose of having patients remove eyeglasses prior to dental x-ray exposure 

is to prevent artifacts on the resultant images.

REF: p. 92

8. ANS: c
a. The presence of tori or any other obstruction should be taken into consideration prior 

to placing the image receptor for the first dental exposure.
b. The axial inclination of the teeth should be taken into consideration prior to placing the 

image receptor for the first dental exposure.
c. Correct. The cause of tooth discoloration is not a factor that would affect image receptor 

placement or x-ray exposure.
d. Prior to placing the image receptor for the first dental exposure, necessary receptor place-

ment modifications should be determined and taken into consideration.

REF: p. 92

9. ANS: c
a. The image receptor should be placed as far from the teeth as possible; this provides 

midline space and depth toward the center of the floor of the mouth.
b. The image receptor should be placed as far from the teeth as possible; this provides 

midline space and depth toward the center of the floor of the mouth.
c. Correct. The image receptor should be placed as far from the teeth as possible; this 

provides midline space and depth toward the center of the floor of the mouth.
d. The image receptor should be placed as far from the teeth as possible; this provides 

midline space and depth toward the center of the floor of the mouth.

REF: p. 92

10. ANS: d
a. The purpose of the cotton roll placed between the bite-block and teeth in the opposing 

arch is to provide stabilization for the receptor-holding instrument.
b. The purpose of the cotton roll placed between the bite-block and teeth in the opposing 

arch is to provide stabilization for the receptor-holding instrument.
c. The purpose of the cotton roll placed between the bite-block and teeth in the opposing 

arch is to provide stabilization for the receptor-holding instrument.
d. Correct. The purpose of the cotton roll placed between the bite-block and teeth in the 

opposing arch is to provide stabilization for the receptor-holding instrument.

REF: p. 92
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11. ANS: b
a. The accurate vertical and horizontal angulation of the tube head places the end of the 

aiming cylinder parallel to, or flush with, the guide ring.
b. Correct. The accurate vertical and horizontal angulation of the tube head places the end 

of the aiming cylinder parallel to, or flush with, the guide ring.
c. The accurate vertical and horizontal angulation of the tube head places the end of the 

aiming cylinder parallel to, or flush with, the guide ring.
d. The accurate vertical and horizontal angulation of the tube head places the end of the 

aiming cylinder parallel to, or flush with, the guide ring.

REF: p. 92

12. ANS: d
a. The establishment of a regular sequence for exposing images helps the clinician avoid 

duplication of images or missing images.
b. The establishment of a regular sequence for exposing images helps the clinician avoid 

duplication of images or missing images.
c. The establishment of a regular sequence for exposing images helps the clinician avoid 

duplication of images or missing images.
d. Correct. The establishment of a regular sequence for exposing images helps the clinician 

avoid duplication of images or missing images.

REF: p. 93

13. ANS: c
a. In the paralleling technique, the open end of the aiming cylinder is parallel to the teeth 

and receptor.
b. In the paralleling technique, the central ray is directed perpendicular or at right angles 

to the teeth and receptor.
c. Correct. In the paralleling technique, the central ray is directed perpendicular or at right 

angles to the teeth and receptor.
d. In the paralleling technique, the central ray is directed perpendicular or at right angles 

to the teeth and receptor.

REF: p. 93

14. ANS: a
a. Correct. An increased source-to-object distance reduces geometric distortion when using 

the paralleling technique.
b. A decreased source-to-object distance reduces geometric distortion when using the 

bisecting-angle technique.
c. The image receptor is placed as close to the tooth as possible in the bisecting-angle 

technique.
d. In the bisecting-angle technique, the central ray bisects the angle formed by the tooth 

and the receptor.

REF: p. 93
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15. ANS: c
a. The guiding ring is used to align the x-ray aiming cylinder; it does not facilitate receptor 

placement.
b. The guiding ring is used to align the x-ray aiming cylinder; it does reduce patient expo-

sure if it is a rectangular shape and made of metal.
c. Correct. The guiding ring is used to align the x-ray aiming cylinder.
d. The guiding ring is used to align the x-ray aiming cylinder; it does not facilitate receptor 

placement.

REF: p. 93

16. ANS: c
a. The resting place for the inferior border of the receptor during mandibular projections 

is the floor of the mouth away from the lingual mucosa.
b. The superior border of the receptor is at the height of the palatal vault during maxillary 

projections.
c. Correct. The resting place for the inferior border of the receptor during mandibular 

projections is the floor of the mouth away from the lingual mucosa.
d. The resting place for the inferior border of the receptor during mandibular projections 

is the floor of the mouth away from the lingual mucosa.

REF: p. 93

17. ANS: a
a. Correct. The image receptor and the teeth form the point of the angle for the bisecting-

angle technique.
b. The image receptor and the teeth form the point of the angle for the bisecting-angle 

technique.
c. The image receptor and the teeth form the point of the angle for the bisecting-angle 

technique.
d. The image receptor and the teeth form the point of the angle for the bisecting-angle 

technique.

REF: p. 94

18. ANS: c
a. To accurately reproduce the length of each root of a multirooted tooth using the bisect-

ing-angle technique, the central beam must be repositioned for each root.
b. A horizontal shift in angulation results in overlapping of images.
c. Correct. To accurately reproduce the length of each root of a multirooted tooth using 

the bisecting-angle technique, the central beam must be repositioned for each root.
d. The normal position of the central ray is perpendicular to the imaginary bisector; the 

central beam must be repositioned for each root to accurately reproduce the length of 
each root.

REF: p. 94
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19. ANS: b
a. Film fog refers to an overall change in density.
b. Correct. A resulting partial image is called a cone cut.
c. Image blurring is typically caused by movement of the patient or tube head or a double 

exposure.
d. An image with a light density appears to be underexposed or underdeveloped.

REF: p. 95

20. ANS: c
a. The center of the chin is a landmark for a mandibular projection.
b. The point of entry of the central ray is high on the lip, just below the nasal septum.
c. Correct. The field of view for a maxillary central incisor image is centered central incisors 

with visible surrounding periapical areas.
d. The field of view for a maxillary central incisor image is centered central incisors with 

visible surrounding periapical areas.

REF: p. 96

21. ANS: b
a. The premolar image typically shows the distal surface of the canine.
b. Correct. The premolar image typically shows the distal surface of the canine.
c. The premolar image typically shows the distal surface of the canine.
d. The premolar image typically shows the distal surface of the canine.

REF: p. 102

22. ANS: b
a. The distal half of the canine is used to establish the anterior border of the premolar image 

field of view.
b. Correct. The buccal plane of the premolars is used to establish the proper horizontal 

angulation for premolar images.
c. The long axis of the premolar teeth is used to establish the vertical plane for receptor 

placement.
d. The mesial interproximal area of the first molar should be included in the premolar image; 

the buccal plane of the premolars is used to establish the proper horizontal angulation 
for premolar images.

REF: p. 102

23. ANS: d
a. The central ray is directed perpendicular to the receptor.
b. For a maxillary premolar image, the central ray is directed through the first and second 

premolar interproximal space.
c. For a maxillary premolar image, the central ray is directed through the first and second 

premolar interproximal space.
d. Correct. For a maxillary premolar image, the central ray is directed through the first and 

second premolar interproximal space.

REF: p. 103
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24. ANS: b
a. When exposing a maxillary premolar periapical image, the extraoral landmark for the 

central ray is below the pupil of the eye.
b. Correct. When exposing a maxillary premolar periapical image, the extraoral landmark 

for the central ray is below the pupil of the eye.
c. When exposing a maxillary premolar periapical image, the extraoral landmark for the 

central ray is below the pupil of the eye.
d. When exposing a maxillary premolar periapical image, the extraoral landmark for the 

central ray is below the pupil of the eye.

REF: p. 103

25. ANS: c
a. To obtain a view of an impacted third molar, expose a distal oblique projection.
b. To obtain a view of an impacted third molar, expose a distal oblique projection.
c. Correct. To obtain a view of an impacted third molar, expose a distal oblique 

projection.
d. For premolar and molar images, the wide dimension of the receptor is placed horizontally. 

To obtain a view of an impacted third molar, expose a distal oblique projection.

REF: p. 112

26. ANS: c
a. For the distal oblique projection, the anterior border of the receptor is shifted closer to 

the teeth of interest; the posterior border of the receptor is shifted away from the teeth 
of interest.

b. For the distal oblique projection, the anterior border of the receptor is shifted closer to 
the teeth of interest.

c. Correct. For the distal oblique projection, the posterior border of the receptor is shifted 
away from the teeth of interest.

d. For the distal oblique projection, the posterior border of the receptor is shifted away from 
the teeth of interest; the more posterior objects are projected more anteriorly onto the 
receptor.

REF: p. 104

27. ANS: c
a. An advantage to using two size-one receptors for the mandibular anterior projection is 

that it offers good coverage of the area of interest with minimal discomfort.
b. An advantage to using two size-one receptors for the mandibular anterior projection is 

that it offers good coverage of the area of interest with minimal discomfort.
c. Correct. An advantage to using two size-one receptors for the mandibular anterior 

projection is that it offers good coverage of the area of interest with minimal 
discomfort.

d. An advantage to using two size-one receptors for the mandibular anterior projection is 
that it offers good coverage of the area of interest with minimal discomfort.

REF: p. 106
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28. ANS: c
a. The point of entry for the mandibular canine projection is perpendicular to the ala of 

the nose.
b. The point of entry for the mandibular canine projection is perpendicular to the ala of 

the nose.
c. Correct. The point of entry for the mandibular canine projection is perpendicular to the 

ala of the nose.
d. The point of entry for the mandibular canine projection is perpendicular to the ala of 

the nose and about 3 cm above the inferior border of the mandible.

REF: p. 109

29. ANS: d
a. Because of the slight lingual inclination of the mandibular molars, a slight positive angu-

lation of the central ray may be necessary.
b. Because of the slight lingual inclination of the mandibular molars, a slight positive angu-

lation of the central ray may be necessary.
c. Because of the slight lingual inclination of the mandibular molars, a slight positive angu-

lation of the central ray may be necessary.
d. Correct. Because of the slight lingual inclination of the mandibular molars, a slight 

positive angulation of the central ray may be necessary.

REF: p. 113

30. ANS: d
a. Excessive vertical angulation results in image foreshortening.
b. Excessive vertical angulation results in image foreshortening.
c. Insufficient vertical angulation results in image elongation.
d. Correct. Excessive vertical angulation results in image foreshortening.

REF: p. 114

31. ANS: a
a. Correct. Bitewing projections are NOT useful for detecting periapical pathology.
b. Bitewing projections are useful for evaluating periodontal condition.
c. Bitewing projections are useful for early interproximal caries detection.
d. Bitewing projections are useful for finding secondary or recurrent caries.

REF: p. 114

32. ANS: b
a. The vertical angulation of the aiming cylinder for horizontal bitewing images is +10 

degrees.
b. Correct. The vertical angulation of the aiming cylinder for horizontal bitewing images 

is +10 degrees.
c. The vertical angulation of the aiming cylinder for horizontal bitewing images is +10 

degrees.
d. The vertical angulation of the aiming cylinder for horizontal bitewing images is +10 

degrees.

REF: p. 114
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33. ANS: a
a. Correct. To prevent overlap of the cusps onto the occlusal surface, position the aiming 

cylinder at +10 degrees.
b. To prevent overlap of the cusps onto the occlusal surface, position the aiming cylinder 

at +10 degrees.
c. To prevent overlap of the cusps onto the occlusal surface, position the aiming cylinder 

at +10 degrees.
d. Directing the central ray between the first and second mandibular premolars ensures 

minimal overlapping of teeth in the horizontal plane.

REF: pp. 114–115

34. ANS: b
a. The mandibular canine is used as the receptor placement guide for the premolar bitewing 

image.
b. Correct. The mandibular canine is used as the receptor placement guide for the premolar 

bitewing image; the mesial border of the receptor includes the distal of the mandibular 
canine in the image.

c. The mandibular canine is used as the receptor placement guide for the premolar bitewing 
image.

d. The mandibular canine is used as the receptor placement guide for the premolar bitewing 
image.

REF: pp. 114–115

35. ANS: c
a. In the presence of moderate to extensive alveolar bone loss, vertical bitewing images show 

more of the surrounding bone.
b. In the presence of moderate to extensive alveolar bone loss, vertical bitewing images show 

more of the surrounding bone.
c. Correct. In the presence of moderate to extensive alveolar bone loss, vertical bitewing 

images show more of the surrounding bone.
d. In the presence of moderate to extensive alveolar bone loss, vertical bitewing images show 

more of the surrounding bone.

REF: p. 115

36. ANS: c
a. +65 degrees is the appropriate vertical angulation of the aiming cylinder for a cross-

sectional maxillary occlusal projection.
b. +65 degrees is the appropriate vertical angulation of the aiming cylinder for a cross-

sectional maxillary occlusal projection.
c. Correct. +65 degrees is the appropriate vertical angulation of the aiming cylinder for a 

cross-sectional maxillary occlusal projection.
d. +65 degrees is the appropriate vertical angulation of the aiming cylinder for a cross-

sectional maxillary occlusal projection.

REF: p. 121
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37. ANS: d
a. A cross-sectional mandibular occlusal projection is used to evaluate soft tissue for the 

presence of a sialolith.
b. A cross-sectional mandibular occlusal projection is used to evaluate soft tissue for the 

presence of a sialolith.
c. A cross-sectional mandibular occlusal projection is used to evaluate soft tissue for the 

presence of a sialolith.
d. Correct. A cross-sectional mandibular occlusal projection is used to evaluate soft tissue 

for the presence of a sialolith.

REF: p. 124

38. ANS: a
a. Correct. The exposure time should be reduced by half when producing images of the 

floor of the mouth.
b. Cone cuts result from the difference in size of the occlusal film and the aiming 

cylinder.
c. The exposure time should be reduced by half when producing images of the floor of the 

mouth.
d. The patient should be in a semi-reclining position for imaging of the floor of the mouth.

REF: p. 125

39. ANS: b
a. Occlusal radiography is used in conjunction with periapical images to aid in object 

location.
b. Correct. Occlusal radiography is NOT useful for evaluating and measuring the extent 

of periodontal disease.
c. Occlusal radiography is used with patients who are experiencing trismus with limited 

mouth-opening ability.
d. Occlusal radiography is used to evaluate the integrity of the outlines of the maxillary 

sinus.

REF: p. 126

40. ANS: c
a. While digital imaging does reduce radiation exposure, the BEST way to reduce unneces-

sary dental radiation exposure of children is to take only required images for individual 
patients.

b. While use of a lead apron with a thyroid collar is recommended, the BEST way to reduce 
unnecessary dental radiation exposure of children is to take only required images for 
individual patients.

c. Correct. The BEST way to reduce unnecessary dental radiation exposure of children is 
to take only required images for individual patients.

d. The BEST way to reduce unnecessary dental radiation exposure of children is to take 
only required images for individual patients, regardless of their age.

REF: p. 126
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41. ANS: c
a. While the reduction in the mA for image exposures does reduce the radiation dose, the 

primary reason for the reduction is to provide diagnostic image density.
b. The primary reason for the reduction in the mA for exposures of a child’s dentition is to 

provide diagnostic image density.
c. Correct. The primary reason for the reduction in the mA for exposures of a child’s denti-

tion is to provide diagnostic image density.
d. It is the clinician’s responsibility to provide a good experience for the child patient; 

however, the primary reason for the reduction in the mA for exposures of a child’s denti-
tion is to provide diagnostic image density.

REF: p. 126

42. ANS: a
a. Correct. The pebbled side of the film is the front side of the film.
b. The pebbled side of the film does NOT reduce scattered radiation; it is the front side of 

the film.
c. The pebbled side of the film does NOT enhance radiation absorption; it is the front side 

of the film.
d. The pebbled side of the film does NOT provide stability and prevent movement; it is 

the front side of the film.

REF: p. 125

43. ANS: c
a. The correct head position for the child’s mandibular anterior occlusal projection is to 

have the occlusal plane 25 degrees above the plane of the floor.
b. The central ray, not the sagittal plane, is oriented at −30 degrees vertical angulation.
c. Correct. The correct head position for the child’s mandibular anterior occlusal projection 

is to have the occlusal plane 25 degrees above the plane of the floor.
d. The child is seated upright; however, the occlusal plane is 25 degrees above the plane of 

the floor.

REF: p. 127

44. ANS: b
a. A child 5 years of age does not have premolars.
b. Correct. The bitewing image field for a 5-year old includes the distal half of the canine 

and the deciduous molars.
c. The bitewing image field for a 5-year old includes the distal half of the canine and the 

deciduous molars; depending upon the size of the child, the mesial portion of the 
unerupted first permanent molar may be visible.

d. A bitewing image should include maxillary and mandibular teeth.

REF: p. 127
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45. ANS: a
a. Correct. The portable x-ray generator does not have lead-lined gloves for the operator.
b. The portable x-ray generator does have a shield on the aiming cylinder that protects the 

operator.
c. The portable x-ray generator does have internal shielding materials to reduce leakage 

exposure to the operator.
d. The portable x-ray generator is designed for a short exposure time which reduces exposure 

to both patient and operator.

REF: p. 128

46. ANS: b
a. In cases of infection-caused edema, an increase in exposure time is warranted to com-

pensate for the tissue swelling.
b. Correct. In cases of infection-caused edema, an increase in exposure time is warranted 

to compensate for the tissue swelling.
c. While extraoral imaging may be the only alternative for the specific circumstances, in 

cases of infection-caused edema, an increase in exposure time is warranted to compensate 
for the tissue swelling.

d. In cases of infection-caused edema, an increase in exposure time is warranted to com-
pensate for the tissue swelling.

REF: p. 128

47. ANS: d
a. One technique for handling patients with a strong gag reflex is to strive to reduce patient 

apprehension.
b. One technique for handling patients with a strong gag reflex is to minimize tissue 

irritation.
c. When all else fails, one technique for handling patients with a strong gag reflex is to 

administer general anesthesia.
d. Correct. For the patient with a strong gag reflex, the clinician should encourage rapid 

breathing through the nose, not the mouth.

REF: p. 129

48. ANS: c
a. While an image may be sent to the insurance company, a final endodontic image is war-

ranted to demonstrate the quality of a root canal filling.
b. A final endodontic image is warranted to demonstrate the quality of a root canal filling 

and to establish the condition of the periapical tissues after removal of the clamp and 
rubber dam, not necessarily to document trauma.

c. Correct. A final endodontic image is warranted to demonstrate the quality of a root canal 
filling.

d. A final endodontic image is warranted to demonstrate the quality of a root canal filling.

REF: p. 129
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49. ANS: a
a. Correct. The most prudent radiographic principle to follow when treating the pregnant 

patient is to use the ALARA principle: As Low As Reasonably Achievable.
b. The most prudent radiographic principle to follow when treating the pregnant patient is 

to use the ALARA principle: As Low As Reasonably Achievable.
c. The most prudent radiographic principle to follow when treating the pregnant patient is 

to use the ALARA principle: As Low As Reasonably Achievable.
d. The most prudent radiographic principle to follow when treating the pregnant patient is 

to use the ALARA principle: As Low As Reasonably Achievable.

REF: pp. 129, 187

50. ANS: b
a. When imaging the edentulous patient, the exposure time should be decreased to com-

pensate for the decreased number of dense anatomic structures.
b. Correct. When imaging the edentulous patient, the exposure time should be decreased 

to compensate for the decreased number of dense anatomic structures.
c. When imaging the edentulous patient, the exposure time should be decreased to com-

pensate for the decreased number of dense anatomic structures.
d. The patient should remove all removable appliances, including dentures prior to imaging. 

When imaging the edentulous patient, the exposure time should be decreased to com-
pensate for the decreased number of dense anatomic structures.

REF: p. 130
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C H A P T E R  8 

Intraoral Anatomy

Multiple Choice
1. Which tooth structure has a radiographic appearance similar to bone?

a. Pulp.
b. Dentin.
c. Enamel.
d. Cementum.

2. Which causes cervical burnout?
a. Root surface caries.
b. Cementoenamel junction.
c. Increased scatter radiation.
d. Decreased x-ray absorption.

3. Which occurrence resembles a periapical lesion?
a. Tapering walls of root.
b. Divergence of pulp canal.
c. Constriction of pulpal walls.
d. Dental papilla bounded by bony crypt.

4. Which development occurs with the aging process?
a. Tooth trauma.
b. Pulp obliteration.
c. Divergence of pulp canal.
d. Deposition of secondary dentin.

5. Which supporting tooth structure appears radiopaque?
a. Lamina dura.
b. Secondary dentin.
c. Periodontal ligament.
d. Alveolar crest cortical bone.

6. Which BEST explains the normal radiographic appearance of the alveolar crest cortical 
bone?
a. Eggshell effect.
b. Cervical burnout phenomena.
c. Superimposition of nutrient canals.
d. More mineralized than cancellous bone.
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7. Which describes the x-ray beam in relation to the radiographic appearance of well-defined, 
radiopaque lamina dura?
a. Attenuated as the result of cervical burnout.
b. Focused at an acute angle to the lamina dura.
c. Aimed obliquely to the radiographed structure.
d. Directed straight through a relatively long expanse of the structure.

8. Which structure appears as the radiopaque outline of an extracted tooth?
a. Lamina dura.
b. Secondary dentin.
c. Periodontal ligament.
d. Alveolar crest cortical bone.

9. The radiographic appearance of a wider, denser lamina dura may indicate a tooth that is
a. developing.
b. in heavy occlusion.
c. not subject to stress.
d. experiencing pulpal death.

10. Which might the clinician deduce if the lamina dura is visible around a maxillary molar?
a. Sinus infection.
b. Periapical abscess.
c. Absence of disease.
d. Periodontal involvement.

11. The clinician should consider all, EXCEPT one, when establishing a diagnosis. Which one 
is the EXCEPTION?
a. Intraoral signs.
b. Lamina dura integrity.
c. Previous medical history.
d. Patient reported symptoms.

12. On an image, the presence of a double lamina dura indicates
a. occlusal trauma.
b. periodontal disease.
c. inaccurate horizontal angulation.
d. photons at a right angle to the tooth surface.

13. The gingival margin of the alveolar process appears on a radiograph as a
a. radiopaque line.
b. radiolucent line.
c. transparent area.
d. visible soft tissue area.

14. Which is the position of the normal alveolar crest?
a. Flush with the cementoenamel junction of adjacent teeth.
b. Level with the cementoenamel junction throughout the arch.
c. Not more than 1.5 mm from the cementoenamel junction.
d. Between 1.5 and 2.5 mm from the cementoenamel junction.
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15. The radiographic significance of the alveolar crest is to show its
a. length.
b. position.
c. thickness.
d. amount of absorption.

16. The length of the alveolar bone in a particular region depends upon which factor?
a. Thickness of the arch bone.
b. Amount of alveolar bone resorption.
c. Distance between the teeth in question.
d. Patient’s gender, age, and oral hygiene habits.

17. Which alveolar crest shape is indicative of periodontal disease?
a. Point of bone between incisors.
b. Rounding of junctions with lamina dura.
c. Sharp angles formed as continuation with lamina dura.
d. Flat, aligned bone slightly below cementoenamel junction of adjacent teeth.

18. Which BEST explains the radiographic appearance of the periodontal ligament (PDL)?
a. Thickness of cancellous bone.
b. Comprised of trabecular bone.
c. Composed primarily of collagen.
d. Density of crestal bone and lamina dura.

19. When appraising the patient’s periodontal health, the dental practitioner should examine 
the images and compare all EXCEPT one. Which one is the EXCEPTION?
a. Symmetry.
b. Trabecular size.
c. Pulp chamber shape.
d. Trabecular distribution.

20. Which structure appears as a thin radiolucent line in the midline between the two portions 
of the premaxilla?
a. Median suture.
b. Incisive foramen.
c. Anterior nasal spine.
d. Floor of the nasal aperture.

21. The radiopaque borders of the intermaxillary suture are formed by
a. the PDL of the incisors.
b. cortical bone of the maxilla.
c. the inferior end of the nasal septum.
d. the midline between the two premaxillas.

22. The radiolucent area superior to the apices of the maxillary central incisors is called the
a. maxillary sinus.
b. incisive foramen.
c. floor of the nasal aperture.
d. inferior portion of the nasal cavity.
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23. Which reason BEST explains why the image shadow of the septum may appear wider than 
expected?
a. Curvature of the face.
b. Deviation of the septum from the midline.
c. Superimposition of septal cartilage and vomer bone.
d. Deceptive radiographic imaging due to the eggshell effect.

24. The nasal cavity and/or floor of the nasal cavity may be visible in all maxillary images 
EXCEPT one. Which one is the EXCEPTION?
a. Molars.
b. Canines.
c. Incisors.
d. Premolars.

25. The incisive foramen is the oral terminus of the
a. lateral fossa.
b. maxillary sinus.
c. nasopalatine canal.
d. nasolacrimal canal.

26. If a diffuse radiolucent area is visible near the apex of the lateral incisor, but the lamina dura 
around the incisor is intact, then which is MOST LIKELY?
a. Cyst.
b. Lateral fossa.
c. Incisive foramen.
d. Periapical abscess.

27. Which soft tissue is frequently visible in images of the maxillary central and lateral 
incisors?
a. Tip of nose.
b. Nasal conchae.
c. Periodontal ligament (PDL).
d. Nasopalatine vessels and nerves.

28. Which radiolucent normal anatomical structure is occasionally visible when steep vertical 
angulation is used to expose a maxillary canine image?
a. Lateral fossa.
b. Nasal concha.
c. Incisive foramen.
d. Nasolacrimal canal.

29. Which structures form an inverted Y-shape in canine images?
a. Sinus and nasal cavity.
b. Superior and anterior walls of sinus.
c. Floors of the sinus and nasal cavity.
d. Paranasal sinuses and body of maxilla.
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30. Which circumstance could result in extension of the floor of the sinus to the alveolar ridge?
a. Infection.
b. Occlusal trauma.
c. Loss of posterior teeth.
d. Delicate maxillary bone.

31. Which condition can mimic tooth pain?
a. Bloody nose.
b. Sinus infection.
c. Cyst formation.
d. Presence of a nutrient canal.

32. Which landmark often appears as a U-shaped radiopaque line?
a. Nasal septa.
b. Nasolabial fold.
c. Pterygoid plates.
d. Zygomatic process.

33. Which radiopaque landmark extends inferiorly from the medial pterygoid plate?
a. Nasolabial fold.
b. Hamular process.
c. Zygomatic process.
d. Maxillary tuberosity.

34. Which landmark appears as a radiolucent line in babies, yet is not apparent in children older 
than one year of age?
a. Mental spine.
b. Pterygoid plates.
c. Mandibular symphysis.
d. Median palatine suture.

35. Which bony protuberance is located slightly above the mandibular inferior border?
a. Mental fossa.
b. Genial tubercles.
c. Hamular process.
d. Mandibular symphysis.

36. Which foramen is located in the region of the genial tubercles?
a. Mental.
b. Incisive.
c. Lingual.
d. Mandibular.

37. The mandibular canal terminates anteriorly at the
a. mental foramen.
b. lingual foramen.
c. incisive foramen.
d. mandibular foramen.
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38. Which radiolucent landmark is clearly visible on maxillary occlusal projections?
a. Sinus.
b. Lateral fossa.
c. Hamular process.
d. Nasolacrimal foramen.

39. Which causes the slightly radiopaque contrast superimposed on the maxillary premolar teeth 
and alveolar process?
a. Hard palate.
b. Nasolabial fold.
c. Zygomatic bone.
d. Floor of nasal cavity and sinus.

40. Which landmark occasionally appears as radiopaque lines curving forward and upward 
toward the mandibular midline?
a. Mental ridge.
b. Mylohyoid ridge.
c. Internal oblique ridge.
d. External oblique ridge.

41. Which structure appears as radiolucent vertical lines?
a. Trabeculae.
b. Nasal spine.
c. Nutrient canal.
d. Mandibular canal.

42. The bony depression located on the lingual surface of the mandible accommodates the
a. nutrient canal.
b. mylohyoid muscle.
c. submandibular gland.
d. neurovascular bundle.

43. The external oblique ridge is an attachment structure for which muscle?
a. Masseter.
b. Mylohoid.
c. Buccinator.
d. Temporalis.

44. Which action remedies the superimposition of a dark linear shadow bounded by thin radio-
paque borders on the mandibular molars?
a. Implement vitality testing.
b. Expose an occlusal projection.
c. Change the vertical angulation.
d. Change the horizontal angulation.

45. Which action will prevent the opacity of the coronoid process from obscuring structures in 
the maxillary molar region?
a. Decrease vertical angulation.
b. Require patient to tilt chin downward.
c. Have patient minimally open mouth.
d. Place image receptor slightly more anteriorly.
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46. Which restoration appears as the MOST radiopaque with irregular margins?
a. Amalgam.
b. Composite.
c. Gold crown.
d. Porcelain-fused-to-metal crown.

47. In which maxillary periapical image is part of the mandible MOST LIKELY to appear?
a. Molar.
b. Canine.
c. Incisor.
d. Premolar.

48. Which added material aids in distinguishing a composite restoration from dental caries?
a. Porcelain.
b. Acrylic resin.
c. Barium glass.
d. Gutta-percha.

49. Which is a radiopaque rubberlike material used in endodontic therapy?
a. Silver points.
b. Gutta-percha.
c. Base material.
d. Retention pins.

50. Which characteristic is MOST influential in determining the element’s radiographic 
appearance?
a. Density.
b. Location.
c. Thickness.
d. Atomic number.

Feedback
1. ANS: b

a. The tooth pulp consists of soft tissues that appear radiographically radiolucent.
b. Correct. Dentin appears radiographically similar to bone.
c. Enamel appears the most radiopaque because of its high mineral content; dentin appears 

radiographically similar to bone.
d. Cementum is not usually apparent on an image; dentin appears radiographically similar 

to bone.

REF: p. 131
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2. ANS: d
a. A decrease in the absorption of x-rays due to the normal configuration of the teeth creates 

diffuse radiolucent areas called cervical burnout.
b. A decrease in the absorption of x-rays due to the normal configuration of the teeth creates 

diffuse radiolucent areas called cervical burnout.
c. A decrease in the absorption of x-rays due to the normal configuration of the teeth creates 

diffuse radiolucent areas called cervical burnout.
d. Correct. A decrease in the absorption of x-rays due to the normal configuration of the 

teeth creates diffuse radiolucent areas called cervical burnout.

REF: p. 131

3. ANS: d
a. The tapering walls of the root appear radiopaque.
b. The pulp canal of a normal developing tooth consisting of soft tissue appears radiolucent 

enclosed by an opaque bony crypt.
c. In a mature tooth, the pulpal walls constrict and taper to a knife-edge. Bony walls appear 

radiopaque.
d. Correct. The dental papilla bounded by its bony crypt appears radiolucent surrounded 

by a thin radiopaque bone, thus resembling a periapical abscess.

REF: p. 131

4. ANS: d
a. Tooth trauma may be caused by caries, a blow, restorations, attrition, or erosion.
b. Pulp obliteration may or may not occur as the tooth matures and the aging process 

progresses.
c. Divergence of the pulp canal is a normal tooth development process not associated with 

the aging process.
d. Correct. Associated with the aging process, secondary dentin is deposited, changing the 

shape and size of the pulp canals.

REF: p. 131

5. ANS: a
a. Correct. The supporting tooth structure that appears radiopaque is the lamina dura, a 

thin layer of bone surrounding the tooth socket.
b. Secondary dentin does appear radiopaque; however, it is not a supporting tooth 

structure.
c. The periodontal ligament is soft tissue; the periodontal ligament space appears 

radiolucent.
d. The cortical bone at the alveolar crest is continuous with the lamina dura, the supporting 

tooth structure that appears radiopaque.

REF: p. 132
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6. ANS: a
a. Correct. The eggshell effect, the increased attenuation of the photons through a curved 

surface, results in the more radiopaque appearance of the alveolar crest cortical bone.
b. The cervical burnout phenomena appear as diffuse radiolucent areas on the mesial or 

distal aspects of the teeth in the cervical regions.
c. On an image, the superimposition of nutrient canals appears radiolucent through the 

lamina dura.
d. The cortical bone at the alveolar crest is only slightly thicker and no more mineralized 

than the trabeculae of cancellous bone.

REF: pp. 89, 132

7. ANS: d
a. Cervical burnout appears as diffuse radiolucent areas on the mesial or distal aspects of 

the teeth in the cervical regions, a result of overexposure of the film.
b. If the x-ray beam is focused at an angle to the lamina dura, the structure appears more 

diffuse and may not be discernible.
c. If the x-ray beam is focused at an angle to the lamina dura, the structure appears more 

diffuse and may not be discernible.
d. Correct. When the x-ray beam is directed straight through a relatively long expanse of 

the structure, the lamina dura appears on an image as a well-defined, radiopaque 
structure.

REF: p. 133

8. ANS: a
a. Correct. After a tooth extraction, the lamina dura appears as a thin opaque layer of bone 

in the shape of the extracted tooth root.
b. Secondary dentin does appear radiopaque; however, it is not a supporting tooth structure 

that would appear on an image after a tooth is extracted.
c. The periodontal ligament is soft tissue; the periodontal ligament space appears radiolu-

cent; it is not a supporting tooth structure that would appear on an image after a tooth 
is extracted.

d. The cortical bone at the alveolar crest is continuous with the lamina dura. After a tooth 
extraction, the lamina dura appears as a thin opaque layer of bone in the shape of the 
extracted tooth root.

REF: p. 133

9. ANS: b
a. The radiographic appearance of a wider, denser lamina dura may indicate a tooth that is 

in heavy occlusion.
b. Correct. The radiographic appearance of a wider, denser lamina dura may indicate a 

tooth that is in heavy occlusion.
c. The radiographic appearance of a wider, denser lamina dura may indicate a tooth that is 

in heavy occlusion.
d. The radiographic appearance of a wider, denser lamina dura may indicate a tooth that is 

in heavy occlusion.

REF: p. 133
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10. ANS: c
a. A sinus infection is not detected radiographically.
b. If the lamina dura is visible around a maxillary molar, the clinician may conclude the 

absence of disease.
c. Correct. If the lamina dura is visible around a maxillary molar, the clinician may conclude 

the absence of disease.
d. If the lamina dura is visible around a maxillary molar, the clinician may conclude the 

absence of disease.

REF: p. 133

11. ANS: c
a. The clinician should consider the intraoral signs when establishing a dental diagnosis.
b. The clinician should consider the integrity of the lamina dura when establishing a dental 

diagnosis.
c. Correct. The patient’s medical history, while of importance, is not a deciding factor in 

a dental disease diagnosis.
d. The clinician should consider the patient’s reported symptoms when establishing a dental 

diagnosis.

REF: p. 133

12. ANS: d
a. On an image, the presence of a double lamina dura does NOT indicate the presence of 

disease or trauma; it indicates photons are at a right angle to the tooth surface.
b. On an image, the presence of a double lamina dura does NOT indicate the presence of 

disease or trauma; it indicates photons are at a right angle to the tooth surface.
c. On an image, the presence of a double lamina dura indicates photons are at a right angle 

to the tooth surface.
d. Correct. On an image, the presence of a double lamina dura indicates photons are at a 

right angle to the tooth surface: the peripheral eggshell effect.

REF: p. 133

13. ANS: a
a. Correct. The alveolar crest, the gingival margin of the alveolar process, appears as a 

radiopaque line on radiographs.
b. The alveolar crest, the gingival margin of the alveolar process, appears as a radiopaque 

line on radiographs.
c. The alveolar crest, the gingival margin of the alveolar process, appears as a radiopaque 

line on radiographs.
d. The alveolar crest, the gingival margin of the alveolar process, appears as a radiopaque 

line on radiographs.

REF: p. 133



150 8—IntrAorAl AnAtomy

14. ANS: c
a. The position of the alveolar crest that is considered to be normal is not more than 1.5 mm 

from the cementoenamel junction.
b. The position of the alveolar crest that is considered to be normal is not more than 1.5 mm 

from the cementoenamel junction.
c. Correct. The position of the alveolar crest that is considered to be normal is not more 

than 1.5 mm from the cementoenamel junction.
d. The position of the alveolar crest that is considered to be normal is not more than 1.5 mm 

from the cementoenamel junction.

REF: p. 133

15. ANS: b
a. Radiographs can show only the position of the alveolar crest.
b. Correct. Radiographs can show only the position of the alveolar crest.
c. Radiographs can show only the position of the alveolar crest.
d. Radiographs can show only the position of the alveolar crest; disease is detected and 

measured clinically.

REF: p. 134

16. ANS: c
a. The length of the alveolar bone depends on the distance between the teeth in 

question.
b. The length of the alveolar bone depends on the distance between the teeth in 

question.
c. Correct. The length of the alveolar bone depends on the distance between the teeth in 

question.
d. The length of the alveolar bone depends on the distance between the teeth in 

question.

REF: p. 134

17. ANS: b
a. A healthy alveolar crest is a point of bone between the incisors.
b. Correct. A rounding of the bone at the junction of the lamina dura is indicative of peri-

odontal disease.
c. The crest of healthy bone is continuous with the lamina dura and forms a sharp angle 

with it.
d. Posteriorly, a healthy alveolar crest is flat and aligned slightly below the cementoenamel 

junction of adjacent teeth.

REF: p. 134
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18. ANS: c
a. The PDL is composed primarily of collagen, thus presenting as a radiolucent area on the 

radiograph.
b. The PDL is composed primarily of collagen, thus presenting as a radiolucent area on the 

radiograph.
c. Correct. The PDL is composed primarily of collagen, thus presenting as a radiolucent 

area on the radiograph.
d. The PDL is composed primarily of collagen, thus presenting as a radiolucent area on the 

radiograph.

REF: p. 134

19. ANS: c
a. When appraising the patient’s periodontal health, the dental practitioner should examine 

the images and compare symmetry.
b. When appraising the patient’s periodontal health, the dental practitioner should examine 

the images and compare the trabecular size.
c. Correct. The pulp chamber shape is not related to the health of the peridontium.
d. When appraising the patient’s periodontal health, the dental practitioner should examine 

the images and compare the trabecular distribution.

REF: p. 134

20. ANS: a
a. Correct. The median suture appears as a thin radiolucent line in the midline between 

the two portions of the premaxilla.
b. The incisive foramen appears as a radiolucent area projected between the roots of the 

maxillary central incisors.
c. The anterior nasal spine appears radiopaque because of its bony composition. It is a 

V-shaped projection from the floor of the nasal aperture.
d. The floor of the nasal aperture appears radiopaque, extending laterally from the anterior 

nasal spine.

REF: p. 136

21. ANS: b
a. The radiopaque borders of the intermaxillary suture are formed by cortical bone of the 

maxilla.
b. Correct. The radiopaque borders of the intermaxillary suture are formed by cortical bone 

of the maxilla.
c. The radiopaque borders of the intermaxillary suture are formed by cortical bone of the 

maxilla.
d. The midline between the two premaxillas is the intermaxillary suture.

REF: p. 136
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22. ANS: d
a. The maxillary sinus is a radiolucent area superior to the apices of the maxillary premolars 

and/or molars.
b. The incisive foramen appears as a radiolucent area projected between the roots of the 

maxillary central incisors.
c. The floor of the nasal aperture appears radiopaque, extending laterally from the anterior 

nasal spine.
d. Correct. The radiolucent area superior to the apices of the maxillary central incisors is 

called the inferior portion of the nasal cavity.

REF: p. 136

23. ANS: c
a. The image shadow of the septum may appear wider than expected because of the super-

imposition of septal cartilage and vomer bone.
b. While the septum does deviate from the midline, the image shadow of the septum may 

appear wider than expected because of the superimposition of septal cartilage and vomer 
bone.

c. Correct. The image shadow of the septum may appear wider than expected because of 
the superimposition of septal cartilage and vomer bone.

d. The image shadow of the septum may appear wider than expected because of the super-
imposition of septal cartilage and vomer bone.

REF: p. 137

24. ANS: a
a. Correct. The nasal cavity and/or floor of the nasal cavity are NOT visible in maxillary 

molar images.
b. The nasal cavity and/or floor of the nasal cavity may be visible in maxillary canine images.
c. The nasal cavity and/or floor of the nasal cavity may be visible in maxillary incisor images.
d. The nasal cavity and/or floor of the nasal cavity may be visible in maxillary premolar 

images.

REF: p. 137

25. ANS: c
a. The incisive foramen is the oral terminus of the nasopalatine canal.
b. The incisive foramen is the oral terminus of the nasopalatine canal.
c. Correct. The incisive foramen is the oral terminus of the nasopalatine canal.
d. The incisive foramen is the oral terminus of the nasopalatine canal.

REF: p. 137
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26. ANS: b
a. If a diffuse radiolucent area is visible near the apex of the lateral incisor, but the lamina 

dura around the incisor is intact, then the MOST LIKELY explanation is that this is the 
lateral fossa, normal bone.

b. Correct. If a diffuse radiolucent area is visible near the apex of the lateral incisor, but the 
lamina dura around the incisor is intact, then the MOST LIKELY explanation is that 
this is the lateral fossa, normal bone.

c. The incisive foramen appears as a radiolucency between the maxillary central incisors.
d. If a diffuse radiolucent area is visible near the apex of the lateral incisor, but the lamina 

dura around the incisor is intact, then the MOST LIKELY explanation is that this is the 
lateral fossa, normal bone.

REF: p. 138

27. ANS: a
a. Correct. The tip of the nose is frequently visible in images of the maxillary central and 

lateral incisors.
b. The nasal conchae may be visible occasionally on a maxillary canine image.
c. The PDL is soft tissue that is NOT visible on radiographs; the PDL space appears 

radiolucent.
d. The nasopalatine vessels and nerves are soft tissues that are NOT visible on radiographs; 

the foramen where the vessels and nerves exit the bone appears radiolucent.

REF: p. 140

28. ANS: d
a. The lateral fossa is a depression in the maxilla near the apex of the lateral incisor.
b. The nasal conchae may be visible occasionally as slightly radiopaque structures on a 

maxillary canine image.
c. The incisive foramen appears as a radiolucency between the maxillary central incisors.
d. Correct. The nasolacrimal canal occasionally is visible in a maxillary canine image when 

a steep vertical angulation is used.

REF: p. 140

29. ANS: c
a. The sinus and nasal cavities appear radiolucent.
b. The floors of the sinus cavity and the nasal cavity form a radiopaque inverted Y-shape 

in canine images.
c. Correct. The floors of the sinus cavity and the nasal cavity form a radiopaque inverted 

Y-shape in canine images.
d. The floors of the sinus cavity and the nasal cavity form a radiopaque inverted Y-shape 

in canine images.

REF: p. 140
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30. ANS: c
a. A sinus infection is not visible radiographically; the loss of posterior teeth could result 

in extension of the floor of the sinus to the alveolar ridge.
b. The loss of posterior teeth could result in extension of the floor of the sinus to the alveolar 

ridge.
c. Correct. The loss of posterior teeth could result in extension of the floor of the sinus to 

the alveolar ridge.
d. The loss of posterior teeth could result in extension of the floor of the sinus to the alveolar 

ridge.

REF: p. 141

31. ANS: b
a. It may require careful analysis to differentiate tooth pain from sinus infection pain.
b. Correct. It may require careful analysis to differentiate tooth pain from sinus infection 

pain.
c. It may require careful analysis to differentiate tooth pain from sinus infection pain.
d. It may require careful analysis to differentiate tooth pain from sinus infection pain.

REF: p. 141

32. ANS: d
a. The zygomatic process often appears as a U-shaped radiopaque line.
b. The zygomatic process often appears as a U-shaped radiopaque line.
c. The zygomatic process often appears as a U-shaped radiopaque line.
d. Correct. The zygomatic process often appears as a U-shaped radiopaque line.

REF: p. 143

33. ANS: b
a. The hamular process extends inferiorly from the medial pterygoid plate and appears 

radiopaque.
b. Correct. The hamular process extends inferiorly from the medial pterygoid plate and 

appears radiopaque.
c. The zygomatic process often appears as a U-shaped radiopaque line.
d. The hamular process extends inferiorly from the medial pterygoid plate and appears 

radiopaque.

REF: p. 143

34. ANS: c
a. The mandibular symphysis appears as a radiolucent line in babies, yet is not apparent in 

children older than one year of age.
b. The mandibular symphysis appears as a radiolucent line in babies, yet is not apparent in 

children older than one year of age.
c. Correct. The mandibular symphysis appears as a radiolucent line in babies, yet is not 

apparent in children older than one year of age.
d. The mandibular symphysis appears as a radiolucent line in babies, yet is not apparent in 

children older than one year of age.

REF: p. 144
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35. ANS: b
a. The mental fossa is a depression of the mandibular bone; the genial tubercles are bony 

protuberances located slightly above the mandibular inferior border.
b. Correct. The genial tubercles are bony protuberances located slightly above the man-

dibular inferior border.
c. The hamular process extends inferiorly from the medial pterygoid plate and appears 

radiopaque.
d. The mandibular symphysis appears as a radiolucent line in babies, yet is not apparent in 

children older than one year of age.

REF: p. 144

36. ANS: c
a. The mental foramen is visible in the region of the apex of the mandibular second 

premolar.
b. The incisive foramen is the oral terminus of the nasopalatine canal, located in the maxil-

lary central incisor region.
c. Correct. The lingual foramen is located in the region of the genial tubercles.
d. The mandibular foramen is an opening in the bone on the lingual aspect of the ramus 

of the mandible.

REF: p. 145

37. ANS: a
a. Correct. The mandibular canal terminates anteriorly at the mental foramen.
b. The lingual foramen is located in the region of the genial tubercles.
c. The incisive foramen is the oral terminus of the nasopalatine canal, located in the maxil-

lary central incisor region.
d. The mandibular foramen is an opening in the bone on the lingual aspect of the ramus 

of the mandible.

REF: p. 145

38. ANS: d
a. The sinuses are not visible on maxillary occlusal images due to superimposition of denser 

anatomical structures.
b. The lateral fossa is a bony depression that is not visible on maxillary occlusal images.
c. The hamular process extends inferiorly from the medial pterygoid plate and appears 

radiopaque.
d. Correct. The nasolacrimal foramen appears radiolucent on maxillary occlusal images.

REF: p. 140
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39. ANS: b
a. The nasolabial fold causes the slightly radiopaque contrast superimposed on the maxillary 

premolar teeth and alveolar process.
b. Correct. The nasolabial fold causes the slightly radiopaque contrast superimposed on the 

maxillary premolar teeth and alveolar process.
c. The zygomatic bone appears as a U-shaped radiopaque landmark in the maxillary molar 

region.
d. The floor of the nasal cavity and the sinus appear as an inverted Y-shaped radiopacity 

in the canine and sometimes the premolar images.

REF: p. 143

40. ANS: a
a. Correct. The mental ridge occasionally appears as radiopaque lines curving forward and 

upward toward the mandibular midline.
b. The mylohyoid ridge appears as a radiopaque line running from the mandibular third 

molar area to the premolar region.
c. The internal oblique ridge appears as a radiopaque line running from the ramus of the 

mandible, terminating in the third molar area or continuing as the mylohyoid ridge.
d. The external oblique ridge is a bony ridge on the external body of the mandible. It appears 

as a radiopaque band in the third molar area.

REF: p. 145

41. ANS: c
a. The trabeculae patterns of cancellous bone are varied but consist of thin radiopaque plates 

and rods surrounded by small radiolucent pockets of marrow.
b. The nasal spine, a bony structure, appears radiopaque.
c. Correct. Nutrient canals appear as radiolucent vertical lines. They carry a neurovascular 

bundle to the tooth apex or the interdental spaces.
d. Nutrient canals appear as radiolucent vertical lines. They carry a neurovascular bundle to 

the tooth apex or the interdental spaces.

REF: pp. 147–148

42. ANS: c
a. Nutrient canals appear as radiolucent vertical lines. They carry a neurovascular bundle to 

the tooth apex or the interdental spaces.
b. The mylohyoid muscles attach to the mylohyoid ridge.
c. Correct. The bony depression located on the lingual surface of the mandible accom-

modates the submandibular gland.
d. The mandibular canal carries the neurovascular bundle.

REF: p. 148
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43. ANS: c
a. The external oblique ridge is an attachment structure for the buccinator muscle.
b. The external oblique ridge is an attachment structure for the buccinator muscle.
c. Correct. The external oblique ridge is an attachment structure for the buccinator muscle.
d. The external oblique ridge is an attachment structure for the buccinator muscle.

REF: p. 148

44. ANS: c
a. Implement vitality testing if the soundness of the tooth is in question.
b. An occlusal projection will NOT define the mandibular molar apices.
c. Correct. If a dark linear shadow bounded by thin radiopaque borders superimposes onto 

the mandibular molars, expose a second image with an alternate vertical angulation.
d. A change in horizontal angulation will cause superimposition of tooth structures or 

overlapping.

REF: p. 147

45. ANS: c
a. A decrease in vertical angulation would contribute to elongation of the image.
b. To obtain optimal maxillary images, the ala-tragus line should be parallel to the floor, 

rather than having the patient tilt the chin downward.
c. Correct. To prevent the opacity of the coronoid process from obscuring structures in the 

maxillary molar region, have the patient minimally open the mouth.
d. Placement of the image receptor more anteriorly will hinder imaging of the most poste-

rior portion of the maxilla.

REF: p. 149

46. ANS: a
a. Correct. An amalgam restoration appears as the MOST radiopaque with irregular 

margins.
b. A composite restoration appears less radiopaque than metallic restorations.
c. A gold crown appears completely radiopaque with smooth, even margins.
d. A porcelain-fused-to-metal crown presents with a very radiopaque core metal surrounded 

by a less radiopaque porcelain jacket with smooth junctions and margins.

REF: p. 151

47. ANS: a
a. Correct. The coronoid process of the mandible is MOST LIKELY to appear in the 

maxillary molar image.
b. The coronoid process of the mandible is MOST LIKELY to appear in the maxillary 

molar image.
c. The coronoid process of the mandible is MOST LIKELY to appear in the maxillary 

molar image.
d. The coronoid process of the mandible is MOST LIKELY to appear in the maxillary 

molar image.

REF: p. 149
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48. ANS: c
a. Barium glass is added to composite restorations to distinguish them from caries.
b. Acrylic resin is used for a temporary crown or filling. It is the least dense of all the 

nonmetallic restorations.
c. Correct. Barium glass is added to composite restorations to distinguish them from caries.
d. Gutta-percha is a radiopaque rubberlike material used in endodontic therapy.

REF: p. 151

49. ANS: b
a. Silver points, used in endodontic therapy, appear more radiopaque than gutta-percha, 

which is a rubberlike material.
b. Correct. Gutta-percha is a radiopaque rubberlike material used in endodontic therapy.
c. Base material may be either radiopaque or radiolucent; it is used under a restoration to 

protect the pulp.
d. Stainless steel retention pins appear radiopaque but are used to retain amalgam 

restorations.

REF: p. 151

50. ANS: d
a. The atomic number of an element is MOST influential in determining its radiographic 

appearance.
b. The atomic number of an element is MOST influential in determining its radiographic 

appearance.
c. The atomic number of an element is MOST influential in determining its radiographic 

appearance.
d. Correct. The atomic number of an element is MOST influential in determining its 

radiographic appearance.

REF: p. 151
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C H A P T E R  9 

Extraoral Projections and Anatomy 

Multiple Choice
1. Proper extraoral exposure parameters depend on all factors, EXCEPT one. Which one is 

the EXCEPTION?
a. Image receptor speed.
b. Patient size and anatomy.
c. X-ray source-to-receptor distance.
d. Use of higher patient exposure times.

2. Which is the main anatomic landmark used in patient positioning during extraoral 
radiography?
a. Occlusal plane.
b. Frankfort plane.
c. Midsagittal line.
d. Canthomeatal line.

3. Which extraoral radiographic examination includes the frontal plane?
a. Waters.
b. Oblique lateral.
c. Submentovertex.
d. Lateral cephalometric.

4. Which extraoral radiographic examination includes projections of the mandibular body and 
ramus?
a. Waters.
b. Oblique lateral.
c. Submentovertex.
d. Lateral cephalometric.

5. Which extraoral radiographic examination includes projections of the sagittal or median plane?
a. Reverse-Towne.
b. Oblique lateral.
c. Submentovertex.
d. Lateral cephalometric.

6. Which is the first step in obtaining a radiograph?
a. Assemble radiographic equipment and supplies.
b. Select the appropriate projection for the diagnostic purpose.
c. Inform the patient of the procedure and expectations.
d. Perform an intraoral exam, cover the patient with a lead apron.
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7. Which statement BEST explains why putting a metallic marker on the outside of a cassette 
is imperative?
a. Absorbs scattered radiation.
b. Deflects unnecessary primary photons.
c. Identifies patient’s right and left sides.
d. Labels cassette film as being exposed to radiation.

8. Which provides optimal balance between diagnostic information and patient exposure in 
cases of known or suspected disease?
a. Intensifying screen.
b. High-speed extraoral film.
c. Radiographic grid with high-speed film.
d. High-speed rare-earth screen-film combinations.

9. Which is an advantage of high-speed rare-earth screen-film combinations for orthodontic 
purposes?
a. Enhances absorption of photons.
b. Reduces production of scattered radiation.
c. Reduces patient exposure while preserving view of anatomic landmarks.
d. Enhances radiographic appearance of fine structures such as trabecular patterns.

10. Which anatomical landmark connects the superior border of the external auditory canal with 
the infraorbital rim?
a. Occlusal plane.
b. Frankfort plane.
c. Midsagittal line.
d. Canthomeatal line.

11. During treatment, which is the purpose of comparing current cephalometric radiographs 
with previous cephalometric images of the same patient?
a. Establish standards.
b. Document treatment outcome.
c. Monitor growth and development.
d. Compare with established standards.

12. Which BEST explains why the site of interest is placed toward the image receptor for a 
lateral cephalometric projection?
a. Less intrusive to patient.
b. Minimizes image distortion.
c. Reduces patient exposure to radiation.
d. Maximizes use of grid to improve contrast.

13. Which BEST explains why exact superimposition of right and left sides is impossible in a 
cephalometric radiograph?
a. Patient anatomy is not symmetrically exact.
b. Intensity of central beam is stronger on one side.
c. Structures closest to image receptor are more magnified.
d. Structures further from image receptor are more magnified.
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14. In a cephalometric radiograph, which anatomic structures demonstrate the least amount of 
discrepancy in size?
a. Structures closer to midsagittal plane.
b. Structures superior to line of occlusion.
c. Structures farther away from midsagittal plane.
d. Structures comprised of soft tissue rather than bony tissue.

15. In which image projection is the patient positioned with the canthomeatal line parallel to 
the film?
a. Reverse-Towne.
b. Oblique lateral.
c. Submentovertex.
d. Lateral cephalometric.

16. In which image projection is the patient positioned with the head tilted downward and the 
canthomeatal line forming a -30 degree angle with the film?
a. Reverse-Towne.
b. Oblique lateral.
c. Submentovertex.
d. Lateral cephalometric.

17. In which image projection is the central beam NOT aimed perpendicular to the film?
a. Waters.
b. Oblique lateral.
c. Submentovertex.
d. Lateral cephalometric.

18. Which BEST explains why an underexposed submentovertex projection is needed in order 
to view the zygomatic arches?
a. Burnout.
b. Superimposed structures.
c. Changed beam angulation.
d. Position of image receptor in relation to patient.

19. In which image projection is the image receptor placed in front of the patient and perpen-
dicular to the midsagittal plane?
a. Waters.
b. Oblique lateral.
c. Submentovertex.
d. Lateral cephalometric.

20. Which structure is superimposed over the palate if the patient’s mouth is open during a 
Waters projection?
a. Sphenoid sinus.
b. Ethmoid air cells.
c. Zygomatic process.
d. Anterior nasal spine.
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21. Which resultant image should appear as a full facial view of the skull image divided into 
two symmetric halves?
a. Waters.
b. Oblique lateral.
c. Reverse-Towne.
d. Posteroanterior cephalometric.

22. Which is the purpose of having the patient open his/her mouth during a reverse-Towne 
projection?
a. Prevents ears from popping.
b. Improves visualization of condyles.
c. Allows radiation penetration.
d. Relaxes muscles of mastication.

23. Extraoral images should first be evaluated for
a. overall quality.
b. processing errors.
c. density and contrast.
d. necessary landmarks.

24. The act of interpreting poor-quality images can lead to diagnostic errors and subsequent
a. treatment errors.
b. unhappy patients.
c. malpractice lawsuits.
d. need for image retakes.

25. Knowledge of which factor is critical for the radiographic identification of pathology?
a. Location in soft tissue or bony tissue.
b. Direct visual appearance of pathology.
c. Structural composition of specific pathology.
d. Radiographic appearance of normal anatomy and variants.

26. Which is NOT a best practice when interpreting radiographs?
a. A systematic approach.
b. Reduced ambient light.
c. Masked peripheral light from viewbox.
d. Following first impression of interpretation.

27. Which is an essential part of the evaluation before exposing an extraoral radiograph?
a. Consult with insurance company.
b. Assess patient’s complaints and clinical signs.
c. Tailor radiographic prescription to available machine.
d. Perform necessary intraoral restorative work.

28. Which is a soft tissue landmark?
a. Sella.
b. Porion.
c. Basion.
d. Glabella.
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29. Which is the most inferior point of the symphysis?
a. Menton.
b. Gonion.
c. Pogonion.
d. Gnathion.

30. Which is the midpoint of the symphysis?
a. Menton.
b. Gonion.
c. Pogonion.
d. Gnathion.

31. The most convex point along the inferior border of the ramus of the mandible is the
a. menton.
b. gonion.
c. pogonion.
d. gnathion.

32. Which is the most superior point of the external auditory canal?
a. Sella.
b. Porion.
c. Basion.
d. Orbitale.

33. The center of the hypophyseal fossa is the
a. Sella.
b. Porion.
c. Basion.
d. Orbitale.

34. The frontonasal suture is the
a. PNS.
b. ANS.
c. Nasion.
d. Basion.

35. The most anterior point of the soft tissue of the chin is called the
a. stomion inferius.
b. stomion superius.
c. soft tissue gnathion.
d. soft tissue pogonion.

36. Which is the most superior point of the upper lip?
a. stomion inferius.
b. stomion superius.
c. soft tissue gnathion.
d. soft tissue pogonion.
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37. The most inferior point of the upper lip is called the
a. stomion inferius.
b. stomion superius.
c. soft tissue gnathion.
d. soft tissue pogonion.

38. The most inferior point of the soft tissue of the chin is the
a. soft tissue nasion.
b. soft tissue menton.
c. soft tissue gnathion.
d. soft tissue pogonion.

39. Which is the soft tissue point where the curvature of the upper lip connects to the floor of 
the nose?
a. Upper lip.
b. Subnasale.
c. Stomion superius.
d. Soft tissue nasion.

40. The most anterior point of the upper lip is called the
a. Upper lip.
b. Subnasale.
c. Stomion superius.
d. Soft tissue nasion.

41. The point of intersection between the basisphenoid and the posterior border of the condylar 
head is called the
a. DC point.
b. Articulare.
c. Condyle top.
d. Ramus point.

42. Which is the most superior point of the condyle?
a. DC point.
b. Articulare.
c. Condyle top.
d. Ramus point.

43. The center of the condylar head is called the
a. DC point.
b. Articulare.
c. Condyle top.
d. Ramus point.

44. Which is the most posterior point of the posteroinferior border of the mandibular ramus?
a. DC point.
b. Articulare.
c. Condyle top.
d. Ramus point.
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45. Which is represented by an imaginary line extending from the interproximal space of the 
maxillary central incisors through the nasal septum, to the middle of the anterior arch of 
the atlas?
a. Occlusal plane.
b. Frankfort plane.
c. Midsagittal plane.
d. Canthomeatal line.

Feedback
1. ANS: d

a. Proper extraoral exposure parameters include consideration for image receptor speed.
b. Proper extraoral exposure parameters include consideration for patient size and anatomy.
c. Proper extraoral exposure parameters include consideration for x-ray source-to-receptor 

distance.
d. Correct. Proper extraoral exposure parameters do not include the use of techniques that 

result in higher patient exposure.

REF: p. 153

2. ANS: d
a. The occlusal plane of the teeth is not the main anatomic landmark used for patient 

positioning during extraoral radiography.
b. The Frankfort plane is not the main anatomic landmark used for patient positioning 

during extraoral radiography.
c. The midsagittal line is not the main anatomic landmark used for patient positioning 

during extraoral radiography.
d. Correct. The canthomeatal line, which joins the central point of the external auditory 

canal to the outer canthus of the eye, is the main anatomic landmark used in patient 
positioning during extraoral radiography.

REF: p. 153

3. ANS: a
a. Correct. The Waters radiographic examination includes the frontal plane.
b. The oblique lateral extraoral radiographic examination includes projections of the man-

dibular body and ramus.
c. The submentovertex radiographic examination includes projection of the transverse or 

horizontal plane.
d. The lateral cephalometric radiographic examination includes projection of the sagittal or 

median plane.

REF: p. 153
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4. ANS: b
a. The Waters radiographic examination includes the frontal plane.
b. Correct. The oblique lateral extraoral radiographic examination includes projections of 

the mandibular body and ramus.
c. The submentovertex radiographic examination includes projection of the transverse or 

horizontal plane.
d. The lateral cephalometric radiographic examination includes projection of the sagittal or 

median plane.

REF: p. 153

5. ANS: d
a. The reverse-Towne radiographic examination includes the frontal plane.
b. The oblique lateral extraoral radiographic examination includes projections of the man-

dibular body and ramus.
c. The submentovertex radiographic examination includes projection of the transverse or 

horizontal plane.
d. Correct. The lateral cephalometric radiographic examination includes projection of the 

sagittal or median plane.

REF: p. 153

6. ANS: b
a. The first step in obtaining a radiograph is to select the appropriate projection for the 

pertinent diagnostic purpose.
b. Correct. The first step in obtaining a radiograph is to select the appropriate projection 

for the pertinent diagnostic purpose.
c. The first step in obtaining a radiograph is to select the appropriate projection for the 

pertinent diagnostic purpose.
d. The first step in obtaining a radiograph is to select the appropriate projection for the 

pertinent diagnostic purpose.

REF: p. 153

7. ANS: c
a. A metallic marker on the outside of the cassette is not used to absorb scattered 

radiation.
b. A metallic marker on the outside of the cassette is not used to deflect unnecessary primary 

photons.
c. Correct. A metallic marker on the outside of the cassette identifies the right and left 

sides of the patient’s image.
d. A metallic marker on the outside of the cassette does not label the cassette film as being 

exposed to radiation.

REF: p. 153
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8. ANS: d
a. Rare-earth intensifying screens combined with high-speed film provide optimal balance 

between diagnostic information and patient exposure in cases of known or suspected disease.
b. High-speed film combined with a rare-earth intensifying screen provides optimal balance 

between diagnostic information and patient exposure in cases of known or suspected disease.
c. A grid is used to reduce scattered radiation, which does improve image contrast and reso-

lution; however, they require a higher exposure to radiation.
d. Correct. High-speed rare-earth screen-film combinations provide optimal balance between 

diagnostic information and patient exposure in cases of known or suspected disease.

REF: p. 153

9. ANS: c
a. High-speed rare-earth screen-film combinations do not enhance the absorption of 

photons.
b. High-speed rare-earth screen-film combinations do not reduce the production of scat-

tered radiation.
c. Correct. An advantage of high-speed rare-earth screen-film combinations for orthodontic 

purposes is the reduction of patient exposure while preserving view of anatomic landmarks.
d. The use of grids in conjunction with high-speed rare-earth screen-film combinations 

enhances radiographic appearance of fine structures such as trabecular patterns.

REF: p. 153

10. ANS: b
a. The occlusal plane refers to the juncture of the maxillary and mandibular biting 

surfaces.
b. Correct. The Frankfort plane is the main anatomic landmark that connects the superior 

border of the external auditory canal with the infraorbital rim.
c. The midsagittal line is an imaginary line that is used to visually distinguish the patient’s 

right and left sides of the body.
d. The canthomeatal line is the main anatomic landmark which joins the central point of 

the external auditory canal to the outer canthus of the eye.

REF: p. 153

11. ANS: c
a. The purpose of comparing current cephalometric radiographs with previous cephalom-

etric images of the same patient is to monitor growth and development.
b. A final radiograph may be made to document treatment outcomes, but during treatment 

the purpose of comparing current cephalometric radiographs with previous cephalometric 
images of the same patient is to monitor growth and development.

c. Correct. The purpose of comparing current cephalometric radiographs with previous 
cephalometric images of the same patient is to monitor growth and development.

d. At the beginning of treatment, a comparison of cephalometric radiographs is made to an 
established standard to help establish treatment options, but during treatment the purpose 
of comparing current cephalometric radiographs with previous cephalometric images of 
the same patient is to monitor growth and development.

REF: p. 155
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12. ANS: b
a. Placing the site of interest toward the image receptor is not less intrusive to the patient.
b. Correct. The site of interest is placed toward the image receptor for a lateral cephalom-

etric projection to minimize image distortion.
c. Placing the site of interest toward the image receptor does not reduce the patient’s expo-

sure to radiation.
d. Placing the site of interest toward the image receptor does not affect the function of the 

grid.

REF: p. 155

13. ANS: d
a. Since structures further from the image receptor are more magnified, exact superimposi-

tion of right and left sides is impossible.
b. The intensity of the central beam is set and consistent throughout the exposure.
c. Structures further from, not closest to, the image receptor are more magnified.
d. Correct. Since structures further from the image receptor are more magnified, exact 

superimposition of right and left sides is impossible.

REF: p. 155

14. ANS: a
a. Correct. In a cephalometric radiograph, structures located closer to the midsagittal plane 

demonstrate the least amount of discrepancy in size.
b. In a cephalometric radiograph, structures located closer to the midsagittal plane demon-

strate the least amount of discrepancy in size.
c. In a cephalometric radiograph, structures located closer to the midsagittal plane demon-

strate the least amount of discrepancy in size.
d. In a cephalometric radiograph, structures located closer to the midsagittal plane demon-

strate the least amount of discrepancy in size.

REF: p. 155

15. ANS: c
a. For reverse-Towne imaging, the patient is positioned with head tilted downward with 

the canthomeatal line forming a -30 degree angle with the film.
b. For oblique lateral imaging, the patient is positioned with head tilted to the side and film 

in contact with cheek at molar or ramus area, depending upon area of interest.
c. Correct. For submentovertex imaging, the patient is positioned with the canthomeatal 

line parallel to the film.
d. For lateral cephalometric imaging, the patient is positioned upright with the film parallel 

to the midsagittal plane.

REF: p. 154
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16. ANS: a
a. Correct. For reverse-Towne imaging, the patient is positioned head tilted downward with 

the canthomeatal line forming a -30 degree angle with the film.
b. For oblique lateral imaging, the patient is positioned with head tilted to the side and film 

in contact with cheek at molar or ramus area, depending upon area of interest.
c. For submentovertex imaging, the patient is positioned with the canthomeatal line parallel 

to the film.
d. For lateral cephalometric imaging, the patient is positioned upright with the film parallel 

to the midsagittal plane.

REF: p. 154

17. ANS: b
a. In the Waters image projection, the central beam is aimed perpendicular to the film.
b. Correct. In the oblique lateral image projection, the central beam is aimed at the molar–

premolar area or the ramus area, depending upon the area of interest.
c. In the submentovertex image projection, the central beam is aimed perpendicular to the 

film.
d. In the lateral cephalometric image projection, the central beam is aimed perpendicular 

to the film.

REF: p. 154

18. ANS: a
a. Correct. Burnout causes the zygomatic arch to not be visible in a regularly exposed 

submentovertex projection; an underexposed view is needed.
b. Burnout causes the zygomatic arch to not be visible in a regularly exposed submentovertex 

projection; an underexposed view is needed.
c. Burnout causes the zygomatic arch to not be visible in a regularly exposed submentovertex 

projection; an underexposed view is needed.
d. Burnout causes the zygomatic arch to not be visible in a regularly exposed submentovertex 

projection; an underexposed view is needed.

REF: p. 155

19. ANS: a
a. Correct. In the Waters image projection, the image receptor is placed in front of the 

patient and perpendicular to the midsagittal plane.
b. In the oblique lateral image projection, the image receptor is placed touching the side of 

the patient’s cheek and in the area of interest.
c. In the submentovertex image projection, the image receptor is placed parallel to the 

patient’s transverse plane and perpendicular to the midsagittal and coronal planes.
d. In the lateral cephalometric image projection, the image receptor is placed on the side of 

the patient’s head, parallel to the midsagittal plane.

REF: p. 154
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20. ANS: a
a. Correct. The sphenoid sinus is superimposed over the palate if the patient’s mouth is 

open during a Waters projection.
b. The sphenoid sinus is superimposed over the palate if the patient’s mouth is open during 

a Waters projection.
c. The sphenoid sinus is superimposed over the palate if the patient’s mouth is open during 

a Waters projection.
d. The sphenoid sinus is superimposed over the palate if the patient’s mouth is open during 

a Waters projection.

REF: p. 161

21. ANS: d
a. The resultant image produced by the Waters projection should appear as a head tilted 

upward emphasizing the coronal plane, with the skull image divided into two symmetric 
halves.

b. The resultant image produced by an oblique lateral projection should emphasize the body 
and ramus of the mandible.

c. The resultant image produced by a reverse-Towne projection should appear as a coronal 
plane view of the skull divided into two symmetric halves.

d. Correct. The resultant image produced by a posteroanterior cephalometric projection 
should appear as a full facial view of the skull image divided into two symmetric halves.

REF: pp. 154–155

22. ANS: b
a. The open-mouth reverse-Towne image improves the visual image of the condyles.
b. Correct. The open-mouth reverse-Towne image improves the visual image of the 

condyles.
c. The open-mouth reverse-Towne technique does not allow more or less radiation penetra-

tion of the area.
d. In an open-mouth position, the muscles of mastication are contracted.

REF: p. 163

23. ANS: a
a. Correct. Extraoral images should first be evaluated for overall quality.
b. Extraoral images should first be evaluated for overall quality; processing errors can affect 

image density and contrast, leading to misinterpretation of images.
c. Extraoral images should first be evaluated for overall quality; processing errors can affect 

image density and contrast, leading to misinterpretation of images.
d. Extraoral images should first be evaluated for overall quality; necessary landmarks aid in 

avoiding diagnostic errors.

REF: p. 154
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24. ANS: a
a. Correct. The act of interpreting poor-quality images can lead to diagnostic errors and 

subsequent treatment errors.
b. Unhappy patients can be a result if the act of interpreting poor-quality images leads to 

diagnostic errors and subsequent treatment errors.
c. Malpractice lawsuits can occur if the act of interpreting poor-quality images leads to 

diagnostic errors and subsequent treatment errors.
d. Before attempting to interpret poor-quality images, determine the need for image retakes; 

prevent diagnostic errors and subsequent treatment errors, unhappy patients, and mal-
practice lawsuits.

REF: p. 154

25. ANS: d
a. Distinguishing normal anatomy from abnormal structures on images helps the clinician 

to make a determination about structural composition—vascular, bony, soft tissue or hard 
tissue location.

b. Not all pathology is apparent visually without the aid of radiographs; knowledge of the 
radiographic appearance of normal anatomy and variants of normal is critical for the 
radiographic identification of pathology.

c. Distinguishing normal anatomy from abnormal structures on images helps the clinician 
to make a determination about structural composition—vascular, bony, soft tissue or hard 
tissue location.

d. Correct. Knowledge of the radiographic appearance of normal anatomy and variants of 
normal is critical for the radiographic identification of pathology.

REF: p. 154

26. ANS: d
a. Best practices when interpreting radiographs include using a systematic approach.
b. Best practices when interpreting radiographs include using reduced ambient light.
c. Best practices when interpreting radiographs include masking distracting peripheral light 

from the viewbox or monitor.
d. Correct. Best practices for the interpretation of radiographs do NOT include only one 

viewing of the images; multiple viewings and consultation with other professionals may 
be necessary.

REF: p. 154

27. ANS: b
a. The insurance company should not play a role in the diagnostic process.
b. Correct. Prior to exposing an extraoral radiograph, the clinician should assess the 

patient’s complaints and clinical signs in order to determine the imaging procedure that 
will provide the most diagnostic information.

c. Assessment of the patient’s complaints and clinical signs should help determine the 
imaging procedure that will provide the most diagnostic information.

d. Assessment of the patient’s complaints and clinical signs should help determine the most 
critical problem and the imaging procedure that will provide the most diagnostic 
information.

REF: p. 153
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28. ANS: d
a. The sella is the center of the hypophyseal fossa.
b. The porion is the most superior point of the external auditory canal.
c. The basion is the most anterior point of the foramen magnum.
d. Correct. The glabella is the most anterior point of the soft tissue covering the frontal 

bone.

REF: p. 159

29. ANS: a
a. Correct. The menton is the most inferior point of the symphysis.
b. The gonion is the most convex point along the inferior border of the ramus of the 

mandible.
c. The pogonion is the most anterior point of the symphysis.
d. The gnathion is the midpoint of the symphysis.

REF: p. 159

30. ANS: d
a. The menton is the most inferior point of the symphysis.
b. The gonion is the most convex point along the inferior border of the ramus of the 

mandible.
c. The pogonion is the most anterior point of the symphysis.
d. Correct. The gnathion is the midpoint of the symphysis.

REF: p. 159

31. ANS: b
a. The menton is the most inferior point of the symphysis.
b. Correct. The gonion is the most convex point along the inferior border of the ramus of 

the mandible.
c. The pogonion is the most anterior point of the symphysis.
d. The gnathion is the midpoint of the symphysis.

REF: p. 159

32. ANS: b
a. The sella is the center of the hypophyseal fossa.
b. Correct. The porion is the most superior point of the external auditory canal.
c. The basion is the most anterior point of the foramen magnum.
d. The orbitale is the most inferior point of the infraorbital rim.

REF: p. 159

33. ANS: a
a. Correct. The sella is the center of the hypophyseal fossa.
b. The porion is the most superior point of the external auditory canal.
c. The basion is the most anterior point of the foramen magnum.
d. The orbitale is the most inferior point of the infraorbital rim.

REF: p. 159
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34. ANS: c
a. The PNS is the tip of the posterior nasal spine.
b. The ANS is the tip of the anterior nasal spine.
c. Correct. The frontonasal suture is the nasion.
d. The basion is the most anterior point of the foramen magnum.

REF: p. 159

35. ANS: d
a. The stomion inferius is the most superior point of the upper lip.
b. The stomion superius is the most inferior point of the upper lip.
c. The soft tissue gnathion is the midpoint of the chin soft tissue outline between soft tissue 

pogonion and soft tissue menton.
d. Correct. The most anterior point of the soft tissue of the chin is called the soft tissue 

pogonion.

REF: p. 159

36. ANS: a
a. Correct. The stomion inferius is the most superior point of the upper lip.
b. The stomion superius is the most inferior point of the upper lip.
c. The soft tissue gnathion is the midpoint of the chin soft tissue outline between soft tissue 

pogonion and soft tissue menton.
d. The soft tissue pogonion is the most anterior point of the soft tissue of the chin.

REF: p. 159

37. ANS: b
a. The stomion inferius is the most superior point of the upper lip.
b. Correct. The stomion superius is the most inferior point of the upper lip.
c. The soft tissue gnathion is the midpoint of the chin soft tissue outline between soft tissue 

pogonion and soft tissue menton.
d. The soft tissue pogonion is the most anterior point of the soft tissue of the chin.

REF: p. 159

38. ANS: b
a. The soft tissue nasion is the concave point of soft tissue outline at the bridge of the nose.
b. Correct. The most inferior point of the soft tissue of the chin is the soft tissue menton.
c. The soft tissue gnathion is the midpoint of the chin soft tissue outline between soft tissue 

pogonion and soft tissue menton.
d. The most anterior point of the soft tissue of the chin is called the soft tissue pogonion.

REF: p. 159
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39. ANS: b
a. The upper lip is the most anterior point of the upper lip.
b. Correct. The subnasale is the soft tissue point where the curvature of the upper lip con-

nects to the floor of the nose.
c. The stomion superius is the most inferior point of the upper lip.
d. The soft tissue nasion is the concave point of soft tissue outline at the bridge of the nose.

REF: p. 159

40. ANS: a
a. Correct. The upper lip is the most anterior point of the upper lip.
b. The subnasale is the soft tissue point where the curvature of the upper lip connects to 

the floor of the nose.
c. The stomion superius is the most inferior point of the upper lip.
d. The soft tissue nasion is the concave point of soft tissue outline at the bridge of the nose.

REF: p. 159

41. ANS: b
a. The DC point is the center of the condylar head.
b. Correct. The point of intersection between the basisphenoid and the posterior border of 

the condylar head is called the articulare.
c. The condyle top is the most superior point of the condyle.
d. The ramus point is the most posterior point of the posteroinferior border of the man-

dibular ramus.

REF: p. 159

42. ANS: c
a. The DC point is the center of the condylar head.
b. The point of intersection between the basisphenoid and the posterior border of the 

condylar head is called the articulare.
c. Correct. The condyle top is the most superior point of the condyle.
d. The ramus point is the most posterior point of the posteroinferior border of the man-

dibular ramus.

REF: p. 159

43. ANS: a
a. Correct. The DC point is the center of the condylar head.
b. The point of intersection between the basisphenoid and the posterior border of the 

condylar head is called the articulare.
c. The condyle top is the most superior point of the condyle.
d. The ramus point is the most posterior point of the posteroinferior border of the man-

dibular ramus.

REF: p. 159
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44. ANS: d
a. The DC point is the center of the condylar head.
b. The point of intersection between the basisphenoid and the posterior border of the 

condylar head is called the articulare.
c. The condyle top is the most superior point of the condyle.
d. Correct. The ramus point is the most posterior point of the posteroinferior border of 

the mandibular ramus.

REF: p. 159

45. ANS: c
a. The occlusal plane of the teeth refers to the imaginary line that intersects the chewing 

surfaces of the posterior teeth.
b. The Frankfort plane is the imaginary line that intersects the orbital rim of the eye and 

the opening of the ear.
c. Correct. The midsagittal plane is formed by an imaginary line extending from the inter-

proximal space of the maxillary central incisors through the nasal septum, to the middle 
of the anterior arch of the atlas.

d. The canthomeatal line joins the central point of the external auditory canal to the outer 
canthus of the eye, and is the main anatomic landmark used in patient positioning during 
extraoral radiography.

REF: p. 159
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C H A P T E R  10
Panoramic Imaging

Multiple Choice
1. What is the position of X-ray source, image receptor, and patient’s head with respect to each 

other in panoramic radiography?
a. X-ray source rotates around image receptor and patient’s head.
b. X-ray source and image receptor rotate around patient’s head.
c. X-ray source, image receptor, and patient’s head are stationary with respect to each other.
d. None of the above.

2. Which statement is false about focal trough?
a. Images are more clear in the middle and become less clear further from the central line.
b. Objects outside focal trough are blurred, magnified, or reduced in size.
c. The location of focal trough can change with extensive machine use.
d. The location of focal trough does not change with extensive machine use.

3. Panoramic images are useful in all cases, EXCEPT
a. evaluation of jaw fractures.
b. tooth development and eruption in mixed dentition.
c. proximal caries and small carious lesions.
d. intraosseous pathology.

4. What kind of image is formed by the objects that lie between the center of rotation and the 
receptor?
a. Ghost image.
b. Real image.
c. Double image.
d. Both a and b.

5. What kind of image is formed by the objects that lie between the center of rotation and 
X-ray source?
a. Ghost image.
b. Real image.
c. Double image.
d. Both a and b.
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6. What is alignment of the occlusal plane while taking a panoramic radiograph?
a. The occlusal plane is aligned so that it is lower anteriorly, angled 20–30 degrees below 

the horizontal.
b. The occlusal plane is aligned so that it is lower anteriorly, angled 50 degrees below the 

horizontal.
c. The occlusal plane is aligned so that it is raised anteriorly, angled 20–30 degrees above 

the horizontal.
d. The occlusal plane is aligned so that it is in line with horizontal plane.

7. Which is the standard format that specifies handling, storage, printing, and transmission of 
medical images?
a. DICOM (digital imaging and communications in medicine).
b. Tagged Image File Format (tiff ).
c. Joint Photography Experts Group (jpeg).
d. None of the above.

8. What is the appearance of pterygomaxillary fissure on a panoramic image?
a. Inverted teardrop shape.
b. Teardrop shape.
c. Ovoid shape.
d. Round shape.

9. Definitive osseous assessment of the temporomandibular joint (TMJ) is accomplished by using
a. cone-beam CT imaging and CT scan.
b. periapical radiography.
c. panoramic imaging.
d. MRI.

10. What is the location of submandibular fossa (lingual salivary gland depression) on the 
mandible?
a. Posterior lingual surface of the mandible.
b. Anterior lingual surface of the mandible.
c. Anterior labial surface of the mandible.
d. Posterior buccal surface of the mandible.

Feedback
1. ANS: a

a. Correct. X-ray source rotates around image receptor and patient’s head.
b. X-ray source and image receptor do not rotate around patient’s head.
c. X-ray source, image receptor, and patient’s head are not stationary with respect to each 

other.
d. Option a is correct.

REF: p. 169
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2. ANS: d
a. Images are more clear in the middle and become less clear further from the central line.
b. Objects outside focal trough are blurred, magnified, or reduced in size.
c. The location of focal trough can change with extensive machine use.
d. Correct. The statement that location of focal trough does not change with extensive 

machine use is false.

REF: p. 169

3. ANS: c
a. Panoramic images are most useful clinically for diagnostic problems requiring broad 

coverage of the jaws such as jaw fractures.
b. Tooth development and eruption in mixed dentition can be observed in panoramic 

images.
c. Correct. Proximal caries and small carious lesions cannot be diagnosed with accuracy 

using panoramic imaging. The main disadvantage of panoramic radiology is that the 
image does not display the fine anatomic detail available on intraoral periapical radio-
graphs. Thus, it is not as useful as periapical radiography for detecting small carious 
lesions, fine structure of the marginal periodontium, or periapical disease. The proximal 
surfaces of premolars also typically overlap.

d. Intraosseous pathology. The maxilla and mandible can be examined for radiolucencies  
or opacities.

REF: p. 166

4. ANS: b
a. Some objects are located between the X-ray source and the center of rotation. These 

objects cast ghost images.
b. Correct. Objects that lie between the center of rotation and the receptor form a real 

image.
c. Objects that lie posterior to the center of rotation and that are intercepted twice by the 

X-ray beam form double images.
d. Some objects are located between the X-ray source and the center of rotation. These 

objects cast ghost images. Objects that lie between the center of rotation and the receptor 
form a real image.

REF: p. 171

5. ANS: a
a. Correct. Some objects are located between the X-ray source and the center of rotation. 

These objects cast ghost images.
b. Objects that lie between the center of rotation and the receptor form a real image.
c. Objects that lie posterior to the center of rotation and that are intercepted twice by the 

X-ray beam form double images.
d. Some objects are located between the X-ray source and the center of rotation. These 

objects cast ghost images. Objects that lie between the center of rotation and the receptor 
form a real image.

REF: p. 172
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6. ANS: a
a. Correct. The occlusal plane is aligned so that it is lower anteriorly, angled 20–30 degrees 

below the horizontal.
b. The occlusal plane is aligned so that it is lower anteriorly, angled 20–30 degrees below 

the horizontal and not 50 degrees below the horizontal.
c. The occlusal plane is aligned so that it is raised anteriorly, angled 20–30 degrees below 

the horizontal and not 20–30 degrees above horizontal.
d. The occlusal plane is not in line with the horizontal plane. It is positioned 20–30 degrees 

below the horizontal.

REF: p. 173

7. ANS: a
a. Correct. DICOM is a standard that specifies handling, storage, printing, and transmis-

sion of medical images. The American Dental Association endorses the use of DICOM 
as the standard for exchange of all dental digital images and recommends that all new 
digital X-ray units should be DICOM compliant.

b. Tagged Image File Format (tiff ) is a standard imaging format. It is not the standard that 
specifies handling, storage, printing, and transmission of medical images.

c. Joint Photography Experts Group (jpeg) is a standard imaging format. It is not the 
standard that specifies handling, storage, printing, and transmission of medical images.

d. Option a is correct.

REF: p. 177

8. ANS: a
a. Correct. Pterygomaxillary fissure, a space between the posterior surface of the maxilla 

and the anterior border of the pterygoid plates, is seen as an inverted teardrop shape on 
a panoramic image.

b. Pterygomaxillary fissure, a space between the posterior surface of the maxilla and the 
anterior border of the pterygoid plates, is seen as an inverted teardrop shape on a pano-
ramic image, not teardrop shape.

c. Pterygomaxillary fissure, a space between the posterior surface of the maxilla and the 
anterior border of the pterygoid plates, is seen as an inverted teardrop shape on a pano-
ramic image, not ovoid shape.

d. Pterygomaxillary fissure, a space between the posterior surface of the maxilla and the 
anterior border of the pterygoid plates, is seen as an inverted teardrop shape on a pano-
ramic image, not round shape.

REF: p. 180
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9. ANS: a
a. Correct. Definitive osseous assessment of the TMJ is accomplished by using cone-beam 

CT imaging and CT scan.
b. Definitive osseous assessment of the TMJ is accomplished by using cone-beam CT 

imaging and CT scan, not periapical radiography. Periapical radiographs are most useful 
for diagnosis of carious lesions and periapical pathologies.

c. Definitive osseous assessment of the TMJ is accomplished by using cone-beam CT 
imaging and CT scan, not MRI. Magnetic resonance imaging is the examination of 
choice for evaluation of the disc and pericondylar soft tissues.

d. Definitive osseous assessment of the TMJ is accomplished by using cone-beam  
CT imaging and CT scan, not panoramic imaging. Panoramic images are most useful 
clinically for diagnostic problems requiring broad coverage of the jaws such as jaw 
fractures.

REF: p. 181

10. ANS: a
a. Correct. Location of the submandibular fossa (lingual salivary gland depression) is on 

posterior lingual surface of the mandible.
b. Location of the submandibular fossa (lingual salivary gland depression) is on posterior 

lingual surface of the mandible, not on anterior lingual surface.
c. Location of the submandibular fossa (lingual salivary gland depression) is on posterior 

lingual surface of the mandible, not on anterior labial surface of the mandible.
d. Location of the submandibular fossa (lingual salivary gland depression) is on posterior 

lingual surface of the mandible, not on posterior buccal surface of the mandible.

REF: p. 182
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C H A P T E R  11 

Cone-Beam Computed 
Tomography: Volume Acquisition 

Multiple Choice
1. Which factor helped to revolutionize cone-beam computed tomography (CBCT) for 

dentistry?
a. Development of rotating scanners.
b. Subsecond gantry rotation speeds.
c. Improvement in stationary exposure x-ray tubes.
d. Reduction in cost of image reconstruction computers.

2. Which is a principal feature of cone-beam computed tomography (CBCT)?
a. Generation of internal images.
b. Subsecond gantry rotation speeds.
c. Acquisition of multiple planar projections.
d. Slit-beam with rotational scanning capabilities.

3. Computed tomography (CT) scanners consist of all, EXCEPT one. Which one is the 
EXCEPTION?
a. X-ray source.
b. X-ray detector.
c. Rotating gantry.
d. Image receptor cassette.

4. Which BEST explains how cone-beam scanners differ from computed tomography (CT) 
scanners?
a. Utilized for medical purposes rather than dental purposes.
b. Linear detector rather than a two-dimensional area detector.
c. Two-dimensional area detector rather than a linear detector.
d. Less exact image reconstruction than CT scanners.

5. Which reason BEST explains why one rotational gantry scan is required in order to obtain 
enough data for image reconstruction?
a. Economic feasibility.
b. Pixel size relative to area detector.
c. Exposure incorporates entire region of interest.
d. 180-degree rotational x-ray source and reciprocating area detector.



182 11—Cone-BeAm CompuTed TomogrAphy: Volume ACquisiTion 

6. The complete series of CBCT basis images is called the
a. scan.
b. projection data.
c. voxel dimension.
d. fixed interval projection.

7. Which is NOT a component of CBCT image acquisition?
a. Image display.
b. X-ray generation.
c. Image reconstruction.
d. X-ray detection system.

8. Which is the footprint of the CBCT machine?
a. Orthogonal planes.
b. Physical surface area.
c. Attenuated beam in its trajectory.
d. Automatic exposure control feature.

9. Which “as low as reasonably achievable” (ALARA) principle of dose optimization is appro-
priate for CBCT?
a. Base exposure factors on patient’s size.
b. Practice sight developing for office-specific machine.
c. Use exposure settings for average-sized male or female.
d. Reduce kilovolts peak (kVp) in conjunction with exposure time.

10. Which is the MAIN advantage of a pulsed beam?
a. Operator independent.
b. Shortens scanning time.
c. Reduces patient radiation exposure.
d. Lessens potential for patient movement.

11. Patient exposure dose depends upon all factors EXCEPT one. Which one is the 
EXCEPTION?
a. Size of image field.
b. Footprint of machine.
c. Presence of pulsed x-ray beam.
d. Variation in exposure parameters.

12. The scan volume is dependent on all factors EXCEPT one. Which one is the EXCEPTION?
a. Patient size and build.
b. Ability to collimate beam.
c. Size and shape of detector.
d. Beam projection geometry.

13. The speed of acquisition of individual images is called the
a. frame rate.
b. scan volume.
c. field of view.
d. full trajectory.
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14. Which action reduces CBCT scan times yet maintains optimal data production?
a. Reduce scan arc.
b. Intensify radiation.
c. Increase detector frame rate.
d. Reduce number of projections.

15. All of the following, EXCEPT one, minimize geometric unsharpness. Which one is the 
EXCEPTION?
a. Smaller focal spot size.
b. Using a flat-panel imager.
c. Increasing the source-to-object distance.
d. Reducing the object-to-detector distance.

16. Which factor limits the source-to-object CBCT detector position for maxillofacial scans?
a. Size of the focal spot.
b. Patient’s anatomy.
c. Footprint of the CBCT machine.
d. Matrix and pixel size of the solid state detector.

17. Which factor increases potential spatial resolution?
a. Use of flat-panel imager.
b. Reducing source-to-object distance.
c. Decreasing object-to-detector distance.
d. Combination of image intensifier tube and charge-coupled device.

18. The ability of CBCT to display differences in attenuation is related to which factor?
a. Single cone-beam rotation.
b. Projected images per second.
c. Completeness of circular trajectory to acquire data.
d. Ability of detector to perceive subtle contrast differences.

19. The parameter of the CBCT system that determines the number of shades of gray available 
to display the attenuation is called the
a. bit depth.
b. frame rate.
c. scan volume.
d. spatial resolution.

20. All are principal determinants of nominal voxel size in cone-beam computed tomography 
(CBCT) EXCEPT one. Which one is the EXCEPTION? 
a. Size of focal spot.
b. X-ray geometric configuration.
c. Pixel size of the solid state detector.
d. Intensity of produced x-ray beam.

21. Which of the following is a disadvantage of higher bit-depth images?
a. Require more radiation.
b. Higher contrast resolution.
c. Increased computational time.
d. Necessitate matrix with larger pixels.
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22. The process of organizing the basis projection frames into a volumetric data set is called
a. resolution.
b. DICOM data.
c. primary reconstruction.
d. secondary reconstruction.

23. A composite image that is developed from extracting a row of pixels from each planar 
projection image is called a
a. sinogram.
b. sonogram.
c. transformation.
d. reconstruction algorithm.

24. Which is a horizontal plane that divides the body into superior and inferior peripheries?
a. Axial.
b. Dorsal.
c. Coronal.
d. Sagittal.

25. Which minimizes patient radiation exposure and optimizes image quality?
a. Clinician’s subjective adjustments.
b. Maximum intensity projection rendering.
c. Consistent and methodic imaging techniques.
d. CBCT machine capabilities and enhancements.

26. Currently CBCT’s diagnostic benefits include all EXCEPT one. Which one is the 
EXCEPTION?
a. Implant placement.
b. Pathologic conditions.
c. Baseline data assessment.
d. Preoperative assessment of orthodontics.

27. Which patient preparation action is MOST likely to reduce patient movement?
a. Apply head stabilization.
b. Ask patient to hold their breath.
c. Use lead apron to immobilize patient’s arms.
d. Separate teeth with cotton rolls.

28. Which setting provides reconstructed images with fewer artifacts and better image quality?
a. Smaller image area.
b. Larger pixel binning.
c. Increased frame rate.
d. Decreased frame rate.

29. Which disadvantage of an increase in frame rate directly affects the patient?
a. Lengthens computation time.
b. Increases radiation exposure proportionately.
c. Intensifies superimposition of multiple structures.
d. Lengthens scan time, which increases potential for unwanted movement.
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30. The distortion of metallic structures as a result of differential absorption is called
a. beam hardening.
b. cupping artifact.
c. cone-beam effect.
d. partial volume averaging.

31. Which is a factor that limits the contrast resolution of CBCT?
a. Interactive analysis.
b. Soft tissue contrast.
c. Scattered radiation.
d. Submillimeter pixels.

Feedback
1. ANS: d

a. The reduction in the cost of computers that are capable of image reconstruction helped 
to revolutionize CBCT for dentistry.

b. Eliminating the need for subsecond gantry rotation speeds helped to revolutionize CBCT 
for dentistry.

c. Development of inexpensive continuous exposure x-ray tubes helped to revolutionize 
CBCT for dentistry.

d. Correct. The reduction in the cost of computers that are capable of image reconstruction 
helped to revolutionize CBCT for dentistry.

REF: p. 185

2. ANS: c
a. A principal feature of CBCT is its ability to acquire multiple planar projections to 

produce a dataset from which related images can be generated.
b. Subsecond gantry rotation speeds are not a principal feature of CBCT; in fact, CBCT 

eliminated the need for them.
c. Correct. A principal feature of CBCT is its ability to acquire multiple planar projections 

to produce a dataset from which related images can be generated.
d. A panoramic machine, not CBCT, uses slit-beam technology with rotational scanning 

capabilities.

REF: p. 185

3. ANS: d
a. Computed tomography (CT) scanners consist of an x-ray source.
b. Computed tomography (CT) scanners consist of an x-ray detector.
c. Computed tomography (CT) scanners consist of a rotating gantry.
d. Correct. Cassettes that hold image receptors are a part of panoramic machines that utilize 

film.

REF: p. 185
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4. ANS: c
a. Neither the cone-beam nor the CT scanners are limited to medicine or to dentistry.
b. Cone-beam scanners use a two-dimensional area detector, rather than a linear detector 

as CT does.
c. Correct. Cone-beam scanners use a two-dimensional area detector, rather than a linear 

detector as CT does.
d. Cone-beam scanners obtain and organize a digital analog of film tomography in a more 

exact manner than traditional CT.

REF: p. 185

5. ANS: c
a. A CBCT incorporates the entire region of interest in one exposure during one rotational 

gantry scan. It is economically more feasible than a CT scan.
b. A CBCT incorporates the entire region of interest in one exposure during one rotational 

gantry scan.
c. Correct. A CBCT incorporates the entire region of interest in one exposure during one 

rotational gantry scan.
d. A CBCT incorporates the entire region of interest in one exposure during one rotational 

gantry scan.

REF: p. 185

6. ANS: b
a. The complete series of CBCT basis images is called the projection data.
b. Correct. The complete series of CBCT basis images is called the projection data.
c. The complete series of CBCT basis images is called the projection data.
d. The complete series of CBCT basis images is called the projection data.

REF: p. 185

7. ANS: d
a. The four components of CBCT image acquisition include x-ray generation, image  

detection system, image reconstruction, and image display.
b. The four components of CBCT image acquisition include x-ray generation, image  

detection system, image reconstruction, and image display.
c. The four components of CBCT image acquisition include x-ray generation, image  

detection system, image reconstruction, and image display.
d. Correct. X-ray detection system is NOT a component of CBCT image acquisition.

REF: p. 185
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8. ANS: b
a. The three orthogonal planes include axial, sagittal, and coronal.
b. Correct. The footprint of the CBCT machine refers to the physical surface area required 

to house the machine.
c. The footprint of the CBCT machine refers to the physical surface area required to house 

the machine.
d. The automatic exposure control feature eliminates operator adjustments to milliamperes, 

tube voltage peak, or both.

REF: p. 185

9. ANS: a
a. Correct. Exposure factors for CBCT should be based on the patient’s size.
b. Exposure factors for CBCT should be based on the patient’s size.
c. Exposure factors for CBCT should be based on the patient’s size.
d. Exposure factors for CBCT should be based on the patient’s size.

REF: p. 187

10. ANS: c
a. A pulsed beam is manufacturer-set. The MAIN advantage of a pulsed beam is the reduction 

in patient exposure to radiation.
b. The MAIN advantage of a pulsed beam is the reduction in patient exposure to 

radiation.
c. Correct. The MAIN advantage of a pulsed beam is the reduction in patient exposure 

to radiation.
d. The MAIN advantage of a pulsed beam is the reduction in patient exposure to 

radiation.

REF: p. 186

11. ANS: b
a. The primary determinants of patient exposure include the size of the image field.
b. Correct. The footprint, or the surface area occupied by the machine, does not play a role 

in the patient’s exposure dose to radiation.
c. The primary determinants of patient exposure include the presence of a pulsed x-ray 

beam.
d. The primary determinants of patient exposure include the variation in exposure 

parameters.

REF: p. 186

12. ANS: a
a. Correct. The scan volume is dependent on all factors EXCEPT the patient’s size and 

build.
b. The scan volume is dependent on the ability to collimate the beam.
c. The scan volume is dependent on the size and shape of the detector.
d. The scan volume is dependent on the beam projection geometry.

REF: p. 187
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13. ANS: a
a. Correct. The speed of acquisition of individual images is called the frame rate.
b. Scan volume, or field of view, refers to the area covered by the detector.
c. Field of view, or scan volume, refers to the area covered by the detector.
d. Full trajectory refers to the 360-degree path around the patient.

REF: p. 188

14. ANS: c
a. Reducing the scan arc reduces CBCT scan times but produces data with higher noise.
b. Intensifying the radiation without reducing the scan time results in more radiation  

exposure for the patient and a higher density image.
c. Correct. By increasing the detector frame rate, the CBCT scan time is reduced but the 

data production remains optimal.
d. Reducing the number of projections reduces CBCT scan times but produces data with 

higher noise.

REF: p. 188

15. ANS: b
a. The use of a smaller focal spot size minimizes geometric unsharpness.
b. Correct. Use of the CBCT unit, the flat-panel imager, or the image intensifier 

tube/charge-coupled device combination present with the same concerns about minimiz-
ing unsharpness and reducing noise.

c. Increasing source-to-object distance minimizes geometric unsharpness.
d. Reducing the object-to-detector distance minimizes geometric unsharpness.

REF: pp. 188–190

16. ANS: b
a. The size of the focal spot affects the geometric unsharpness of the image.
b. Correct. The normal patient anatomy limits the source-to-object detector position; it 

must rotate freely and clear the patient’s shoulders.
c. The footprint of the CBCT machine refers to the surface area required for the machine.
d. The matrix and pixel size of the solid state detector are determinants of nominal voxel 

size in CBCT.

REF: p. 190

17. ANS: b
a. Use of the CBCT unit, the flat-panel imager, or the image intensifier tube/charge-

coupled device combination present with the same concerns about minimizing unsharp-
ness and reducing noise.

b. Correct. Reducing source-to-object distance produces a magnified projected image on 
the detector, increasing potential spatial resolution.

c. Decreasing the object-to-detector distance minimizes geometric unsharpness.
d. The combination of an image intensifier tube and a charge-coupled device is one of the 

current CBCT units.

REF: p. 190
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18. ANS: d
a. The ability of CBCT to display differences in attenuation is related to the ability of the 

detector to perceive subtle contrast differences.
b. The projected images per second is called frame rate.
c. The ability of CBCT to display differences in attenuation is related to the ability of the 

detector to perceive subtle contrast differences.
d. Correct. The ability of CBCT to display differences in attenuation is related to the ability 

of the detector to perceive subtle contrast differences.

REF: p. 190

19. ANS: a
a. Correct. The parameter of the CBCT system that determines the number of shades of 

gray available to display the attenuation is called the bit depth.
b. The projected images per second is called frame rate.
c. Scan volume is the field of view to be imaged.
d. Spatial resolution refers to a measurement of pixel size in data reconstruction.

REF: p. 190

20. ANS: d
a. The size of the x-ray tube focal spot is a principal determinant of the nominal voxel size 

in CBCT.
b. X-ray geometric configuration is a principal determinant of the nominal voxel size in 

CBCT.
c. The pixel size of the solid state detector is a principal determinant of the nominal voxel 

size in CBCT.
d. Correct. The intensity of the produced x-ray beam is not a principal determinant of the 

nominal voxel size in CBCT.

REF: p. 190

21. ANS: c
a. More radiation is not required to expose an image with a higher bit-depth.
b. A disadvantage of higher bit-depth images is the increased computational time  

required.
c. Correct. A disadvantage of higher bit-depth images is the increased computational 

time required.
d. A disadvantage of higher bit-depth images is the increased computational time  

required.

REF: p. 190
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22. ANS: c
a. The process of organizing the basis projection frames into a volumetric data set is called 

primary reconstruction.
b. DICOM data refers to the universal format and standards for handling, storing, and 

transmitting electronic data.
c. Correct. The process of organizing the basis projection frames into a volumetric data set 

is called primary reconstruction.
d. The process of organizing the basis projection frames into a volumetric data set is called 

primary reconstruction.

REF: p. 190

23. ANS: a
a. Correct. A composite image that is developed from extracting a row of pixels from each 

planar projection image is called a sinogram.
b. A composite image that is developed from extracting a row of pixels from each planar 

projection image is called a sinogram, not a sonogram.
c. A composite image that is developed from extracting a row of pixels from each planar 

projection image is called a sinogram.
d. Reconstruction algorithms are software that converts multiple planar projection images 

into sinograms.

REF: p. 190

24. ANS: a
a. Correct. The axial plane is a horizontal divide that distinguishes the superior and inferior 

peripheries of the body.
b. Dorsal refers to a position toward the back.
c. The coronal plane is a vertical divide that distinguishes the anterior and posterior sides 

of the body.
d. The sagittal plane is a vertical divide that distinguishes the right and left sides of the 

body.

REF: p. 190

25. ANS: c
a. Consistent and methodic imaging techniques minimize patient radiation exposure and 

optimize image quality.
b. Maximum intensity projection is the most common direct volume rendering process. 

Consistent and methodic imaging techniques minimize patient radiation exposure and 
optimize image quality.

c. Correct. Consistent and methodic imaging techniques minimize patient radiation expo-
sure and optimize image quality.

d. Consistent and methodic imaging techniques minimize patient radiation exposure and 
optimize image quality.

REF: p. 192
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26. ANS: c
a. Currently CBCT’s diagnostic benefits include bone assessment for implant placement.
b. Currently CBCT’s diagnostic benefits include assessment of pathologic conditions.
c. Correct. The CBCT is not recommended for obtaining baseline data unless there is a 

reason for the patient’s exposure to this amount of radiation.
d. Currently CBCT’s diagnostic benefits include preoperative assessment of orthodontics.

REF: p. 192

27. ANS: a
a. Correct. Application of head stabilization such as chin cups and/or posterior or lateral 

head restraints is imperative to reduce the possibility of patient movement.
b. Patients should be asked to breathe slowly through the nose, not hold their breath.
c. The purpose of the lead apron is to reduce patient exposure to unnecessary radiation, not 

to immobilize the arms.
d. In many maxillofacial CBCT scans, the patient’s occlusion should be opened with use 

of cotton rolls between the teeth; however, this is not an action that is likely to reduce 
patient movement.

REF: p. 192

28. ANS: c
a. The area size does not affect image quality. An increase in frame rate provides recon-

structed images with fewer artifacts and better image quality.
b. Larger pixel binning increases, not decreases, spatial resolution. An increase in frame rate 

provides reconstructed images with fewer artifacts and better image quality.
c. Correct. An increase in frame rate provides reconstructed images with fewer artifacts 

and better image quality.
d. An increase, not decrease, in frame rate provides reconstructed images with fewer artifacts 

and better image quality.

REF: p. 188

29. ANS: b
a. A disadvantage of an increase in frame rate is the increase of radiation exposure to the 

patient.
b. Correct. A disadvantage of an increase in frame rate is the increase of radiation exposure 

to the patient.
c. A disadvantage of an increase in frame rate is the increase of radiation exposure to the 

patient.
d. A disadvantage of an increase in frame rate is the increase of radiation exposure to the 

patient.

REF: p. 188
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30. ANS: b
a. Beam hardening involves the absorption of lower energy photons instead of higher energy 

photons; cupping artifact is a result of beam hardening.
b. Correct. The distortion of metallic structures as a result of differential absorption is called 

cupping artifact.
c. The cone-beam effect results in image distortion, streaking artifacts, and greater peripheral 

noise.
d. Partial volume averaging occurs when the selected voxel size of the scan is larger than 

the size of the object being imaged.

REF: p. 196

31. ANS: c
a. The clinician’s skills with interactive analysis software can enhance image quality;  

scattered radiation limits the contrast resolution of CBCT.
b. Scattered radiation limits the contrast resolution of CBCT.
c. Correct. Scattered radiation limits the contrast resolution of CBCT.
d. Submillimeter pixel resolution determines the resolution range of the image; scattered 

radiation limits the contrast resolution of CBCT.

REF: p. 198
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C H A P T E R  12 

Cone-Beam Computed 
Tomography: Volume Preparation 

Multiple Choice
1. The multiplanar reformation (MPR) includes which two-dimensional images?

a. Oblique, curved.
b. Coronal, sagittal.
c. Solid, transparent.
d. Axial, cross-sectional.

2. Which BEST defines anatomic noise?
a. Loss of spatial resolution.
b. Magnification and parallax distortion.
c. Superimposition of multiple structures.
d. Two-dimensional object imaged in multi-dimensions.

3. Which technique provides volumetric surface reconstruction with depth?
a. Radon transformation.
b. Acquisition obtainment.
c. Direct volume rendering.
d. Indirect volume rendering.

4. Which volume rendering eliminates an arbitrary threshold of voxel intensities?
a. Direct.
b. Indirect.
c. Acquisition.
d. Transformation.

5. Documentation of an imaging examination includes an image report and a/an
a. referral.
b. judgment report.
c. interpretive report.
d. calculation assessment.
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Feedback
1. ANS: a

a. Correct. The multiplanar reformation (MPR) includes nonaxial two-dimensional images: 
oblique and curved reformation.

b. The multiplanar reformation (MPR) includes nonaxial two-dimensional images: oblique 
and curved reformation.

c. The multiplanar reformation (MPR) includes nonaxial two-dimensional images: oblique 
and curved reformation.

d. The multiplanar reformation (MPR) includes nonaxial two-dimensional images: oblique 
and curved reformation.

REF: p. 200

2. ANS: c
a. Anatomic noise is the superimposition of multiple structures that can hinder image 

interpretation.
b. Anatomic noise is the superimposition of multiple structures that can hinder image 

interpretation.
c. Correct. Anatomic noise is the superimposition of multiple structures that can hinder 

image interpretation.
d. Anatomic noise is the superimposition of multiple structures that can hinder image 

interpretation.

REF: p. 200

3. ANS: d
a. Radon transformation is the reconstruction process of constructing multiple sine waves 

into a sinogram.
b. The acquisition stage involves the acquiring of images and image calibration of inherent 

pixel imperfections and uneven exposure.
c. Indirect, not direct, volume rendering provides volumetric surface reconstruction with 

depth.
d. Correct. Indirect volume rendering provides volumetric surface reconstruction with 

depth.

REF: p. 200

4. ANS: a
a. Correct. Direct volume rendering involves the elimination of voxel intensities that are 

below an arbitrary threshold established by the observer.
b. Direct volume rendering involves the elimination of voxel intensities that are below an 

arbitrary threshold established by the observer.
c. Direct volume rendering involves the elimination of voxel intensities that are below an 

arbitrary threshold established by the observer.
d. Direct volume rendering involves the elimination of voxel intensities that are below an 

arbitrary threshold established by the observer.

REF: p. 202
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5. ANS: c
a. Documentation of an imaging examination includes an image report and an interpretive 

report.
b. Documentation of an imaging examination includes an image report and an interpretive 

report.
c. Correct. Documentation of an imaging examination includes an image report and an 

interpretive report.
d. Documentation of an imaging examination includes an image report and an interpretive 

report.

REF: p. 206
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C H A P T E R  13
Cone-Beam Computed 
Tomography: Anatomy

Multiple Choice
1. Which of the following is true about cone-beam computed tomographic (CBCT) scans?

a. The individual canals are best identified on axial sections, whereas the course of the canal 
through the length of the root and its exit through the apex are typically assessed on 
coronal and sagittal sections.

b. Morphologic variations, such as root dilacerations in the buccolingual dimension.
c. Proximity of the root surface to the cortical plates of the alveolar bone and anatomic 

variations, such as fenestrations or dehiscence defects.
d. All of the above.

2. Involvement of the pterygoid plates is an essential feature of
a. Le Fort fracture.
b. mandibular ramus fracture.
c. condylar fracture.
d. nasal fracture.

3. Which is the false statement about frontal sinuses?
a. The frontal sinuses are the last paranasal sinuses to develop.
b. They usually start developing at approximately 6–7 years of age.
c. They are typically asymmetric.
d. Hypoplasia of the frontal sinus is a common normal variant, and aplasia of the frontal 

sinuses is noted in approximately 4% of the population.

4. Osteomeatal complex is best visualized on
a. the coronal and axial sections.
b. axial and sagittal sections.
c. sagittal and coronal sections.
d. none of the above.

5. Which is the true statement about sphenoethmoidal recess?
a. This is the drainage path for the sphenoid sinus and posterior ethmoidal air cells, in the 

superior meatus at the posterior region of the nasal cavity.
b. This recess is located between the posterior ethmoidal cells and the sphenoid sinus.
c. It is best appreciated in axial and sagittal sections.
d. All of the above.
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6. The sphenooccipital synchondrosis
a. is completed by 16–20 years.
b. 3–5 years.
c. at birth.
d. 12 years.

7. Which is the false statement about foramen rotundum?
a. Canal that traverses through the greater wing of the sphenoid bone.
b. Transmits the maxillary division of the trigeminal nerve to the pterygopalatine fossa.
c. The course of this canal is best visualized on coronal sections.
d. The course of this canal is best visualized on sagittal sections.

8. Pterygopalatine fossa
a. on sagittal sections is seen as an inverted pear-shaped radiolucency.
b. on axial and coronal sections appears as a rectangular-shaped area.
c. both statements a and b are true.
d. none of the above is true.

9. Corticated appearance of the articular surfaces of the condyle and glenoid fossa, and articular 
eminence is seen
a. in pathologic conditions, such as osteoarthritis.
b. during periods of condylar growth.
c. after approximately 18 years of age.
d. it is never seen.

10. Superior orbital fissure
a. transmits cranial nerves III, IV, V, and VI and the superior ophthalmic vein.
b. transmits cranial nerves III, IV, V, and VI and the inferior ophthalmic vein.
c. transmits cranial nerves IV, V, and VI and the superior ophthalmic vein.
d. transmits cranial nerves III and IV.

Feedback
1. ANS: d

a. The individual canals are best identified on axial sections, whereas the course of the canal 
through the length of the root and its exit through the apex are typically assessed on 
coronal and sagittal sections.

b. Morphologic variations, such as root dilacerations in the buccolingual dimension can be 
observed in CBCT scans.

c. They reveal the proximity of the root surface to the cortical plates of the alveolar bone 
and anatomic variations, such as fenestrations or dehiscence defects.

d. Correct. All the above statements are true.

REF: p. 214
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2. ANS: a
a. Correct. Involvement of the pterygoid plates is an essential feature of Le Fort fracture. 

The medial and lateral pterygoid plates lie immediately posterior to the maxilla. These 
structures are best visualized on coronal and axial sections and must be carefully evaluated 
when assessing a patient with facial trauma.

b. Involvement of the pterygoid plates is an essential feature of Le Fort fracture, not  
mandibular ramus fracture.

c. Involvement of the pterygoid plates is an essential feature of Le Fort fracture, not  
condylar fracture.

d. Involvement of the pterygoid plates is an essential feature of Le Fort fracture, not nasal 
fracture.

REF: p. 217

3. ANS: c
a. The frontal sinuses are the last paranasal sinuses to develop.
b. They usually start developing at approximately 6–7 years of age.
c. Correct. Frontal sinuses are typically symmetric.
d. Hypoplasia of the frontal sinus is a common normal variant, and aplasia of the frontal 

sinuses is noted in approximately 4% of the population.

REF: p. 217

4. ANS: a
a. Correct. Osteomeatal complex is best visualized on the coronal and axial sections.
b. Osteomeatal complex is best visualized on coronal and axial sections, not on axial and 

sagittal sections.
c. Osteomeatal complex is best visualized on coronal and axial sections, not on sagittal and 

coronal sections.
d. Option a is correct.

REF: p. 217

5. ANS: d
a. Sphenoethmoidal recess is the drainage path for the sphenoid sinus and posterior  

ethmoidal air cells in the superior meatus at the posterior region of the nasal cavity.
b. This recess is located between the posterior ethmoidal cells and the sphenoid sinus.
c. It is best appreciated in axial and sagittal sections.
d. Correct. All the above statements are true.

REF: p. 217

6. ANS: a
a. Correct. The sphenooccipital synchondrosis is completed by 16–20 years. Thus, an open 

synchondrosis, seen as a gap in the clivus, is a normal appearance for children younger 
than 16 years old.

b. The sphenooccipital synchondrosis is completed by 16–20 years, not 3–5 years.
c. The sphenooccipital synchondrosis is completed by 16–20 years, not at birth.
d. The sphenooccipital synchondrosis is completed by 16–20 years, not 12 years.

REF: p. 219
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7. ANS: d
a. Foramen rotundum is the canal that traverses through the greater wing of the sphenoid 

bone.
b. It transmits the maxillary division of the trigeminal nerve to the pterygopalatine fossa.
c. The course of this canal is best visualized on coronal sections.
d. Correct. The course of this canal is best visualized on coronal sections, not on sagittal 

sections.

REF: p. 219

8. ANS: c
a. On sagittal sections, the pterygopalatine fossa is seen as an inverted pear-shaped 

radiolucency.
b. On axial and coronal sections, it appears as a rectangular-shaped area.
c. Both statements a and b are true.
d. Option c is correct.

REF: p. 219

9. ANS: c
a. Pathologic conditions, such as osteoarthritis, often cause a thinning or loss of this  

corticated appearance.
b. Corticated border is not visualized during periods of condylar growth.
c. Correct. In adults, the articular surfaces of the condyle, glenoid fossa, and articular 

eminence have a corticated border. Pathologic conditions, such as osteoarthritis, often 
cause a thinning or loss of this normal cortication. However, this corticated border is 
not visualized during periods of condylar growth and thus is not seen until approximately 
18 years of age.

d. Option c is correct.

REF: p. 219

10. ANS: a
a. Correct. Superior orbital fissure transmits cranial nerves III, IV, V, and VI and the 

superior ophthalmic vein.
b. Superior orbital fissure transmits cranial nerves III, IV, V, and VI and the superior  

ophthalmic vein. It does not transmit inferior ophthalmic vein.
c. Superior orbital fissure also transmits IIIrd cranial nerve.
d. Superior orbital fissure also transmits cranial nerves V, VI, and the superior ophthalmic 

vein.

REF: p. 219
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C H A P T E R  14 

Other Imaging Modalities 

Multiple Choice
1. Advanced techniques and equipment have replaced which imaging modality?

a. Ultrasonography.
b. Film tomography.
c. Cone-beam imaging.
d. Magnetic resonance imaging.

2. Which CT scanner is most advanced?
a. Helical.
b. Incremental.
c. Multidetector.
d. Electron beam.

3. Compared with dental x-ray tubes, CT x-ray tubes have a
a. much higher heat capacity.
b. slightly higher heat capacity.
c. slightly lower heat capacity.
d. much lower heat capacity.

4. Thinner CT slices result in
a. lower contrast.
b. higher spatial resolution.
c. smaller doses of radiation.
d. greater partial volume effect.

5. Gas-filled detectors used in CT imaging are
a. 80% efficient.
b. commonly used.
c. made of high-pressure xenon.
d. optically coupled to a photodiode.

6. The length of each CT voxel is determined by the
a. interpolator algorithm.
b. width of the x-ray beam.
c. patient’s specific tissue characteristics.
d. computer program that constructs the image.
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7. Which illustrates the purpose of CT image-processing filters?
a. Rapidly reconstruct the image.
b. Improve visualization and image detail.
c. Create planar cross-sections of the image.
d. Construct digital cross-sectional images from photon counts.

8. The human eye can distinguish how many shades of gray?
a. 10.
b. 20.
c. 40.
d. 80.

9. In CT images, which appears black?
a. Air.
b. Bone.
c. Muscle.
d. Fat.

10. The minimum density variation required for a CT scan to differentiate between tissues is
a. less than 1%.
b. 8%.
c. 5%.
d. greater than 10%.

11. Which CT image artifact is caused by metallic restorations?
a. Blurring of the tissue junction.
b. Opaque streaks in the occlusal plane.
c. Darkening in the center of an axial slice.
d. Partial loss of a thin cortical layer of bone.

12. Which is administered intravenously to improve CT visualization?
a. Saline.
b. Iodine.
c. Cryoprecipitate.
d. Sodium bicarbonate.

13. Magnetic resonance imaging is BEST suited to
a. detecting bone lesions.
b. visualizing craniofacial trauma.
c. determining the integrity of the TMJ disk.
d. facilitating the construction of life-sized 3D models.

14. Magnetic resonance imaging (MRI) diagrams the location of which atoms?
a. Carbon.
b. Oxygen.
c. Nitrogen.
d. Hydrogen.
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15. Each is an advantage associated with MRI technology, EXCEPT one. Which is the 
EXCEPTION?
a. Noninvasive.
b. Short scan times.
c. Nonionizing radiation.
d. Exceptional soft tissue resolution.

16. Which statement is true?
a. Spin is linked to electrical charge.
b. Nuclei prefer to exist in a high-energy state.
c. Nuclei with equal numbers of protons and neutrons have a net spin.
d. Nuclei in a spin-up state are at a higher energy state than those in spin-down.

17. In a magnetic moment, the axis of a spinning proton tilts in a phenomenon called
a. decay.
b. resonance.
c. relaxation.
d. precession.

18. Magnetic resonance field strength is measured in which unit?
a. Tesla (T).
b. Gray (Gy).
c. Ampere (A).
d. Weber (Wb).

19. Hydrogen atoms in bone tissue produce which magnetic resonance (MR) signal?
a. Strong.
b. Moderate.
c. Weak.
d. None.

20. High spin density is NOT associated with a
a. strong magnetic resonance signal.
b. bright magnetic resonance image (MRI).
c. reduction in net transverse magnetization.
d. large concentration of loosely bound hydrogen atoms.

21. The T1 relaxation time is established when which percent of magnetized nuclei return to 
equilibrium?
a. 27%.
b. 45%.
c. 63%.
d. 81%.

22. The time after the administration of the RF pulse, in which the magnetic resonance signal 
is read, is the
a. echo time (TE).
b. repetition time (TR).
c. spin-spin relaxation time (T2).
d. spin-lattice relaxation time (T1).
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23. Which RF pulse adjustment produces a T2-weighted MR image?
a. Short repetition times and short echo times.
b. Short repetition times and long echo times.
c. Long repetition times and short echo times.
d. Long repetition times and long echo times.

24. Titanium dental implants cause which, during magnetic resonance imaging?
a. Probable patient harm.
b. MRI machine damage.
c. Minor image degradation.
d. Transient implant mobility.

25. To enhance the MRI visualization of a neoplasm, which tissue signal is routinely removed?
a. Fat.
b. Bone.
c. Muscle.
d. Connective.

26. Radionuclide imaging is commonly used to
a. view fine bone detail.
b. measure tissue function.
c. guide fine-needle aspiration.
d. evaluate soft tissue conditions.

27. Which isotope is most frequently used in radionuclide imaging?
a. Iodine.
b. Gallium.
c. Selenium.
d. Technetium.

28. A γ–scintillation camera does NOT
a. capture photons.
b. change photons into light.
c. create planar images from voltage signals.
d. convert electrical impulses into sonic energy.

29. Compared with a scintigraphy, positron emission tomography (PET) is
a. much more sensitive.
b. slightly more sensitive.
c. slightly less sensitive.
d. much less sensitive.

30. Which tissue is anechoic?
a. Skin.
b. Cartilage.
c. Ligaments.
d. Fluid-filled cysts.
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31. Which tomographic motion is likely to elicit a streaking artifact?
a. Spiral.
b. Linear.
c. Elliptic.
d. Hypocycloidal.

Feedback
1. ANS: b

a. Advanced imaging techniques and equipment have replaced film tomography, not 
ultrasonography.

b. Correct. Computed tomography (CT), magnetic resonance imaging (MRI) and cone-beam 
imaging are advanced imaging modalities that have replaced film tomography.

c. Advanced imaging techniques and equipment have replaced film tomography, not  
cone-beam imaging.

d. Advanced imaging techniques and equipment have replaced film tomography, not  
magnetic resonance imaging.

REF: p. 229

2. ANS: d
a. Helical CT scanners were introduced in 1989; recent developments in computed  

tomography have resulted in electron beam scanners.
b. Incremental scanners were introduced in 1972; recent developments in computed  

tomography have resulted in electron beam scanners.
c. Multidetector scanners were introduced in 1998; recent developments in computed 

tomography have resulted in electron beam scanners.
d. Correct. The most recent development in computed tomography is the electron beam 

CT.

REF: p. 229

3. ANS: a
a. Correct. CT x-ray tubes have a heat capacity of up to 8 million heat units. Compared 

to dental x-ray tubes, which have a heat capacity of only 20 thousand heat units, CT 
x-ray tubes have a much higher heat capacity.

b. CT x-ray tubes have a much higher heat capacity than dental x-ray tubes.
c. CT x-ray tubes have a much higher heat capacity than dental x-ray tubes.
d. CT x-ray tubes have a much higher heat capacity than dental x-ray tubes.

REF: p. 230

4. ANS: b
a. Thinner CT slices result in higher, not lower, image contrast.
b. Correct. CT slice thickness affects spatial resolution: the thinner the slice, the higher 

the spatial resolution.
c. Thinner CT slices require larger, not smaller, doses of radiation.
d. Thinner CT slices result in less, not greater, partial volume effect.

REF: pp. 230–231
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5. ANS: c
a. Gas-filled CT imaging detectors are only 50% efficient. Solid-state detectors are 80% 

efficient.
b. Gas-filled detectors are less common than solid-state detectors.
c. Correct. High-pressure xenon is used to form gas-filled ion chamber detectors.
d. Solid-state, not gas-filled, detectors are optically coupled to a photodiode.

REF: p. 231

6. ANS: b
a. The length of each CT voxel is established by the width of the x-ray beam. Planar cross 

sections of the image are established through use of the interpolator algorithm.
b. Correct. The width of the x-ray beam is what establishes the length of the voxel.
c. The length of each CT voxel is established by the width of the x-ray beam. The patient’s 

specific tissue characteristics are established through the detected absorption of photons.
d. The length of each CT voxel is established by the width of the x-ray beam. The size of 

the pixel is established by the computer program that constructs the image.

REF: p. 231

7. ANS: b
a. Filtered back-projection algorithms are used to rapidly reconstruct the image.
b. Correct. Image-processing filters are applied to improve various aspects of visualization, 

like noise reduction and edge sharpening, to improve image detail.
c. An interpolator algorithm is applied to the image to create planar cross-sections.
d. Computer algorithms use photon counts to create numerous digital images.

REF: p. 231

8. ANS: c
a. The human eye can distinguish between 40, not 10, different shades of gray.
b. The human eye can distinguish between 40, not 20, different shades of gray.
c. Correct. The human eye can distinguish about 40 shades of gray, although some CT 

scanners display as many as 4000 layers of tissue density.
d. Although CT scanners can detect and display thousands of densities, the human eye can 

only distinguish between 40 different shades of gray.

REF: p. 232

9. ANS: a
a. Correct. Air appears black in CT images.
b. Bone appears light, not black, in CT images.
c. Muscle appears gray, not black, in CT images.
d. Fat or adipose tissue appears gray, not black, in CT images.

REF: p. 232
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10. ANS: a
a. Correct. CT scans differentiate between tissues that vary by less than 1% from each other 

in density.
b. Tissues that differ in density by less than 1% are detectable by CT scans.
c. Tissues that differ in density by less than 1% are detectable by CT scans.
d. Tissues that differ in density by less than 1% are detectable by CT scans.

REF: p. 232

11. ANS: b
a. Partial volume artifacts, created by CT scans of tissues of various densities, appear at the 

tissue junctions as blurring. Metallic restorations, on the other hand, create opaque streak-
ing in the occlusal plane.

b. Correct. Metallic restorations absorb photons, creating opaque streaks in the occlusal 
plane of a CT image.

c. Darkening at the core of an axial slice occurs as a result of beam-hardening, not metallic 
dental restorations.

d. A loss of thin layers of tissue is an artifact seen when CT scans are taken of tissues of 
various densities. Metallic restorations create opaque streaking in the occlusal plane.

REF: p. 233

12. ANS: b
a. Iodine, not saline, improves the visualization of CT images.
b. Correct. Iodine, administered intravenously, enhances CT image detail.
c. Iodine, not cryoprecipitate, improves the visualization of CT images.
d. Iodine, not intravenous sodium bicarbonate, improves the visualization of CT images.

REF: p. 233

13. ANS: c
a. CT imaging, not MRI, is suited to detecting bone lesions, due to its propensity to illus-

trate fine bone detail.
b. Three-dimensional CT imaging, not MRI, is best suited to visualizing craniofacial 

trauma.
c. Correct. Magnetic resonance imaging is best suited to determining the integrity of the 

TMJ disk, owing to its exceptional soft tissue resolution.
d. Three-dimensional CT imaging, not MRI, is best suited to facilitating the construction 

of life-sized 3D models.

REF: p. 234

14. ANS: d
a. Hydrogen, not carbon, atoms are mapped via magnetic resonance imaging.
b. Hydrogen, not oxygen, atoms are mapped via magnetic resonance imaging.
c. Hydrogen, not nitrogen, atoms are mapped via magnetic resonance imaging.
d. Correct. An MRI diagrams the location of hydrogen atoms within the body.

REF: p. 234
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15. ANS: b
a. Magnetic resonance images are noninvasive, a clear advantage.
b. Correct. Long, not short, scan times are a necessary and unfortunate feature of MRI 

technology.
c. Magnetic resonance images employ nonionizing radiation, a clear advantage.
d. Magnetic resonance images provide remarkable soft tissue resolution, a definite 

advantage.

REF: p. 234

16. ANS: a
a. Correct. Electrical charge is linked to the spin of atomic nuclei.
b. Nuclei prefer to exist in a low, not high, energy state.
c. Nuclei with an unpaired proton or neutron produce a net spin.
d. Nuclei in a spin-down state are at a higher energy state than those in spin-up.

REF: p. 234

17. ANS: d
a. Decay is the loss of transverse magnetization. Precession is the tilting and wobbling of 

a spinning proton in a magnetic field.
b. Resonance is the rate of precession, the tilting and wobbling of a spinning proton in the 

presence of a magnetic field.
c. Relaxation is the restoration of an original low-energy spin. Precession is the tilting and 

wobbling of a spinning proton in a magnetic field.
d. Correct. The tilting axis of a spinning proton is called precession.

REF: p. 235

18. ANS: a
a. Correct. Tesla (T) is the unit of magnetic field strength.
b. Magnetic resonance field strength is measured in units of tesla (T), not gray.
c. Magnetic resonance field strength is measured in tesla (T) units, not amperes.
d. The unit of magnetic field strength is the tesla (T), not the weber.

REF: p. 235

19. ANS: c
a. Hydrogen atoms found in soft tissue and liquids produce a strong MR signal.
b. The strength of a MR signal mirrors the number of loosely bound hydrogen atoms within 

a tissue; the hydrogen atoms in bone tissue are tightly bound and so produce a weak 
signal.

c. Correct. Hydrogen atoms found in bone tissue are tightly bound and produce a very 
weak magnetic resonance signal.

d. The strength of a MR signal mirrors the number of loosely bound hydrogen atoms within 
a tissue; the hydrogen atoms in bone tissue are tightly bound and so produce a weak 
signal.

REF: p. 237
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20. ANS: c
a. A strong magnetic resonance signal is recovered in areas of high spin density.
b. Bright areas of the MRI are linked to tissues with high spin density.
c. Correct. High spin density is associated with strong net transverse magnetization. A 

reduction in net transverse magnetization occurs in decay.
d. Large concentrations of loosely bound hydrogen atoms are linked to high spin density.

REF: p. 237

21. ANS: c
a. The T1 relaxation time is the amount of time it takes for 63%, not 27%, of the magnetized 

hydrogen nuclei to transfer energy and reestablish equilibrium.
b. The T1 relaxation time is the amount of time it takes for 63%, not 45%, of the magnetized 

hydrogen nuclei to transfer energy and reestablish equilibrium.
c. Correct. T1 relaxation time is achieved when 63% of the magnetized hydrogen nuclei 

are restored to equilibrium through energy transfer.
d. The T1 relaxation time is the amount of time it takes for 63%, not 81%, of the magnetized 

hydrogen nuclei to transfer energy and reestablish equilibrium.

REF: p. 237

22. ANS: a
a. Correct. Echo time (TE) is the time after the administration of the RF pulse, in which 

the MR signal is read.
b. Repetition time (TR) is the amount of time between repeat RF pulses; TE is the time 

after the RF pulse, when the MR signal is read.
c. T2 time is the exponential rate of loss of transverse magnetization; TE is the time after 

the RF pulse, when the MR signal is read.
d. T1 time is the amount of time required for 63% of magnetized hydrogen nuclei to  

reestablish equilibrium.

REF: p. 238

23. ANS: d
a. Long, not short, repetition and echo times are needed to create a T2-weighted MRI.
b. Long, not short, repetition times and long echo times are needed to create a T2-weighted 

MRI.
c. Long repetition times and long, not short, echo times are needed to create a T2-weighted 

MRI.
d. Correct. Long repetition and echo times are needed to create a T2-weighted MRI.

REF: p. 238
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24. ANS: c
a. Titanium implants are unmoved by the imaging magnet; implants cause only slight 

degradation to the image.
b. Titanium dental implants do not damage the MRI machine; they cause only slight image 

degradation.
c. Correct. Titanium dental implants cause only minor degradation to MRI images.
d. Minor image degradation is expected when a titanium dental implant is captured in a 

MRI scan; implant mobility is not.

REF: p. 240

25. ANS: a
a. Correct. Fat suppression, removing the high signal of adjacent fat tissue from a MRI, is 

a routine practice intended to enhance the appearance of a neoplasm.
b. Fat, not bone, suppression is a routine practice that improves neoplasm visibility.
c. Fat, not muscle, suppression is a routine practice that improves neoplasm visibility.
d. Fat, not connective tissue, suppression is a routine practice that improves neoplasm 

visibility.

REF: p. 240

26. ANS: b
a. Computed tomography, not radionuclide imaging, is commonly used to view fine bone 

detail.
b. Correct. Radionuclide imaging is commonly used to measure tissue function.
c. Ultrasonography, not radionuclide, imaging is regularly used to guide fine-needle aspira-

tion in the neck.
d. Magnetic resonance, not radionuclide, imaging is commonly used to evaluate soft tissue 

conditions.

REF: p. 240

27. ANS: d
a. For radionuclide imaging, technetium 99m is the most commonly used isotope; iodine 

is used less frequently.
b. For radionuclide imaging, technetium 99m is the most commonly used isotope; gallium 

is used less frequently.
c. For radionuclide imaging, technetium 99m is the most commonly used isotope; selenium 

is used less frequently.
d. Correct. Technetium 99m is the most commonly used radionuclide.

REF: p. 240
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28. ANS: d
a. γ–Scintillation cameras capture photons and change them into light and then voltage 

signals, which are used to create planar images.
b. γ–Scintillation cameras capture photons and change them into light and then voltage 

signals, which are used to create planar images.
c. γ–Scintillation cameras capture photons and change them into light and then voltage 

signals, which are used to create planar images.
d. Correct. Sonography transducers, not γ–scintillation cameras, convert electrical impulses 

into sonic energy.

REF: p. 244

29. ANS: a
a. Correct. PET has a sensitivity of nearly 100 times that of scintigraphy.
b. PET is a much more advanced and sensitive imaging modality than scintigraphy.
c. PET is a much more advanced and sensitive imaging modality than scintigraphy.
d. PET is a much more advanced and sensitive imaging modality than scintigraphy.

REF: p. 244

30. ANS: d
a. Skin is hyperechoic; it produces a strong ultrasound signal.
b. Cartilage is hyperechoic; it produces a strong ultrasound signal.
c. Ligaments are hypoechoic; they produce a weak ultrasound signal.
d. Correct. A fluid-filled cyst is anechoic; it does not produce an ultrasound signal.

REF: p. 247

31. ANS: b
a. Spiral tomographic movements produce streak-free images.
b. Correct. Linear tomographic movements commonly produce streaking artifacts.
c. Elliptic tomographic movements produce streak-free images.
d. Hypocycloidal tomographic movements produce streak-free images.

REF: p. 248
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C H A P T E R  15 

Quality Assurance  
and Infection Control

Multiple Choice
1. Which is the purpose of a quality assurance program?

a. Meet dental board standards.
b. Satisfy licensing requirements.
c. Establish patient confidence.
d. Ensure optimal and consistent operation.

2. To reach the goal of radiographic quality assurance, implementation of all EXCEPT one is 
necessary. Which one is the EXCEPTION?
a. Evaluate x-ray machine performance.
b. Estimate cost of an infection control program.
c. Establish optimal image viewing conditions.
d. Ensure proper functioning of processing procedures.

3. Which is a common film processing error in the darkroom?
a. Sight-developing.
b. Use of depleted solutions.
c. Insufficient washing time.
d. Not following time-temperature recommendations.

4. Which procedure BEST monitors the problem of using depleted solutions in the darkroom?
a. Switch to digital imaging.
b. Replace solutions daily.
c. Replenish solutions often.
d. Check daily films against a reference film.

5. Which is the function of a densitometer?
a. Exposes film to a calibrated light pattern.
b. Gauges the optical density of a calibrated light pattern.
c. Indicates a change in the density readings of images.
d. Measures speed of the imaging system and image contrast.

6. All, EXCEPT one, are quality assurance procedures for darkroom activities. Which one is 
the EXCEPTION?
a. Record errors in a retake log.
b. Replenish processing solutions.
c. Clean panoramic intensifying screens.
d. Check processing solution temperature.
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7. Which is the optimal temperature for a heated automatic processor?
a. 68 degrees F.
b. 70 degrees F.
c. 78 degrees F.
d. 82 degrees F.

8. All factors, EXCEPT one, contribute to the replacement frequency of processing solutions. 
Which one is the EXCEPTION?
a. Rate of use.
b. Shape of tank.
c. Solution temperatures.
d. Whether tank is covered.

9. Which indicates how frequently the automatic processor rollers should be cleaned?
a. Weekly.
b. Monthly.
c. When films stick.
d. Depends on the solution temperature.

10. Which change in the manufacturer instructions for cleaning automatic processor rollers is 
recommended?
a. Bathe rollers overnight in a solution of vinegar water.
b. Soak rollers in a prewash for 20 minutes prior to using cleaner.
c. Perform a longer rinse to prevent cleaner interference with film-processing solutions.
d. Increase the concentration of cleaner and the soaking time to facilitate lime removal.

11. Which is NOT a purpose of the retake log?
a. To identify recurring problems.
b. As a requirement for infection control.
c. To use information to educate staff.
d. To detect problems in order to initiate corrective action.

12. Which circumstance does NOT cause film fog?
a. Stray light.
b. Inappropriate safelight filters.
c. Excessive exposure to a safelight.
d. Working distance of 4 feet from a safelight.

13. The presence of scratches or debris on the intensifying screen results in which artifact?
a. Dark lines.
b. Light areas.
c. Loss of sharpness.
d. Obscured anatomy.

14. If the supporting cassette foam fails to hold the intensifying screen tightly against the film, 
the resulting image
a. appears light.
b. loses sharpness.
c. has a dark density.
d. shows dark pebbling.
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15. Best practices for film handling include all, EXCEPT one. Which one is the EXCEPTION?
a. Store in a warm, dry facility.
b. Never use film after the expiration date.
c. Keep film away from radiation sources.
d. Rotate stock so the oldest film is used first.

16. Which is NOT a typical exposure setting?
a. Kilovoltage peak (kVp) fixed at 70.
b. Fixed exposure times based on film size.
c. Milliamperes (mA) fixed at highest setting.
d. Varied exposure time based on patient characteristics.

17. Which factor compromises the integrity of the leaded apron?
a. Evidence of cracking.
b. Backward positioning.
c. Minimizing folding for storage.
d. Weight or heaviness of leaded shield.

18. Which is the established field diameter of the dental x-ray beam?
a. 2 inches.
b. 2 3

4 inches.
c. 3 inches.
d. 3 3

4 inches.

19. The beam exiting the patient during a panoramic image should be no larger than the
a. diameter of 2 3

4 inches.
b. film in the film cassette.
c. film slit holding the film cassette.
d. machine’s internal collimating device.

20. Which is the half-value layer (HVL) of aluminum (Al) at 90 kVp?
a. 1 mm.
b. 1.5 mm.
c. 2 mm.
d. 2.5 mm.

21. Which factor can cause focal spot enlargement?
a. Excessive heat buildup.
b. Frequent, rapid imaging.
c. Routine use of high kVp.
d. Production of a large number of electrons.

22. Which is the primary goal of dental imaging infection control procedures?
a. Protecting the patient.
b. Ensuring quality images.
c. Preventing cross-contamination.
d. Protecting the health care provider.
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23. Infection control guidelines designed to protect health care workers are called
a. standards.
b. universal precautions.
c. cross-contamination procedures.
d. blood-borne pathogen standards.

24. All statements are correct, EXCEPT one. Which one is the EXCEPTION?
a. Wash hands and put on clean gloves in the view of the patient.
b. Barriers may be used in place of surface cleaning and disinfection.
c. Don eye protection and mask if exposure to bodily fluids is anticipated.
d. Wear gloves when handling contaminated film packets in the darkroom.

25. The specific chemical disinfectants and sterilants used in dental offices should be
a. tuberculocidal.
b. of strong activity.
c. at least strong enough to kill HIV.
d. endorsed by the American Dental Association.

26. Considering the lead apron as a source of potential cross-contamination, all statements are 
true, EXCEPT one. Which one is the EXCEPTION?
a. A plastic garment bag may be used to cover the apron.
b. A spray detergent containing disinfectant may cause cracking.
c. Back, side, and shoulders of the lead apron should be wiped with disinfectant.
d. Handling and adjustments during imaging procedures contribute to contamination.

27. Considering the panoramic and cephalometric equipment as a potential source of cross-
contamination, all statements are true, EXCEPT one. Which one is the EXCEPTION?
a. Disposable bite blocks may be used.
b. After disinfecting ear posts, cover in plastic.
c. Wipe head-positioning guides with disinfectant.
d. Disposable gloves are not necessary, as this is extraoral imaging.

28. Which is NOT a proper handling technique for sterilized nondisposable film-holding 
instruments?
a. Keep instruments in bags for storage.
b. Best to submerge instruments in disinfectant.
c. Remove instruments from bags immediately before use.
d. Transport contaminated instruments to sterilizing area in bag.

29. Which is the MAIN purpose of barrier-protected film?
a. Saves time.
b. Protects film from saliva.
c. Promotes patient confidence in operator.
d. Ensures stability in film-holding instrument.

30. Which statement best explains the reason to wipe paper film packets with a paper towel 
after removal from the patient’s mouth?
a. Prevents cross-contamination.
b. Prevents saliva from seeping into the packet.
c. Allows the patient time to recover between exposures.
d. Ensures developing solution is not diluted with saliva.
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31. Considering the care of sensors for digital imaging, all statements are true EXCEPT one. 
Which one is the EXCEPTION?
a. Barrier sheaths may fail.
b. Sensors are not able to be sterilized.
c. Plastic barrier sheaths are not recommended for sensors.
d. Sensors should be disinfected with an EPA-registered intermediate-level solution.

32. After transporting contaminated films, which is the goal in the darkroom?
a. Wipe films with disinfectant and separate the barrier from film packets.
b. Break the infection chain so only clean films are placed in processing solution.
c. Place contaminated packets on one paper towel and exposed film on a different one.
d. Since the acidity of processing solutions is bactericidal, the goal is to process the films.

33. Which part of the automatic film processor is MOST vulnerable to contamination?
a. Sleeves.
b. Film slots.
c. Daylight top.
d. Film drop lever.

34. What is the purpose for posting exposure times for each x-ray machine outside the x-ray 
room?
a. Calibration of machines.
b. Operator’s ease of use.
c. Ensures all clinicians use appropriate exposure factors.
d. Prevents patient’s awareness of amount of radiation exposure.

35. A step wedge can be used to demonstrate
a. image magnification.
b. image “unsharpness” or blurring.
c. short-scale and long-scale contrast.
d. the geometric characteristic of sharpness.

36. Examples of surfaces that must be covered or disinfected include all EXCEPT one. Which 
one is the EXCEPTION?
a. Lead apron.
b. Dental chair headrest.
c. Processing tank cover handle.
d. Area where sensors/films are placed during exposure.

37. All of the following, EXCEPT one, must occur before seating the patient for imaging. 
Which one is the EXCEPTION?
a. Wash hands, don gloves.
b. Cover chair and aiming cylinder.
c. Obtain and prepare imaging sensors/film.
d. Gather paper supplies such as cotton rolls and cups.

38. Which best practice reduces the chance of fogged film due to scatter radiation?
a. Never use film past the expiration date.
b. Move exposed film outside the radiation area.
c. Avoid storing film in an area susceptible to heat.
d. Process films in solutions of optimal temperature.
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39. Which statement is NOT applicable to dental imaging?
a. Sterile gloves are recommended for surgical procedures.
b. Dental professionals must wear new gloves for each patient.
c. Gloves must be changed when torn, punctured or visibly soiled.
d. Medical latex or vinyl gloves prevent skin contact with blood, saliva, or mucous 

membranes.

40. Which is the characteristic appearance of films developed in depleted processing 
solutions?
a. Brownish yellow.
b. Short-scale contrast.
c. Light, with reduced contrast.
d. Dark, with reduced contrast.

41. The resultant image of an exposed step wedge should show
a. a gray color scale.
b. a gradual color change.
c. five steps from dark to light.
d. a noticeable color change with delineated lines.

42. Which is the purpose of the step wedge image processed in new solutions?
a. To document contrast.
b. To determine time-temperature rates.
c. As a baseline for subsequent image processing.
d. As a means to check for unsafe illumination.

43. Which is NOT a daily darkroom task?
a. Replenish solutions.
b. Run a clean water bath.
c. Replace processing solutions.
d. Check the temperature of processing solutions.

44. Which indicates the frequency for cleaning the solution tanks?
a. Daily.
b. Weekly.
c. When solutions are changed.
d. When solutions are refreshed.

45. Which BEST describes the measure of exposure time in impulses?
a. 60 impulses occur in 1 second.
b. 60 impulses occur in 1 minute.
c. Impulses are equivalent to exposure seconds.
d. Exposure time measured in impulses significantly reduces total radiation.

46. Which BEST explains why longer exposure times are required for molar periapical images?
a. More teeth to image.
b. Teeth located more posteriorly.
c. Photons must travel through more tissue.
d. Tongue obstructs or partially covers molars.
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47. Which BEST explains why shorter exposure times are required for molar periapical images 
for children?
a. Fewer teeth to image.
b. Photons must travel through less-dense tissue.
c. Tongue obstructs or partially covers molars.
d. Teeth located more anteriorly due to no premolars in younger children.

48. Which is used to measure the intensity and reproducibility of radiation output?
a. Sensitometer.
b. Densitometer.
c. Radiation dosimeter.
d. Collimation instrument.

49. The measurement of the intensity and reproducibility of radiation output is made in
a. Grays (Gy).
b. Sieverts (Sv).
c. Roentgens (R).
d. Coulombs per kilogram (C/kg).

Feedback
1. ANS: d

a. The purpose of a quality assurance program is to ensure and reassure patients and office 
personnel of optimal and consistent operation.

b. The purpose of a quality assurance program is to ensure and reassure patients and office 
personnel of optimal and consistent operation.

c. The purpose of a quality assurance program is to ensure and reassure patients and office 
personnel of optimal and consistent operation.

d. Correct. The purpose of a quality assurance program is to ensure and reassure patients 
and office personnel of optimal and consistent operation.

REF: p. 250

2. ANS: b
a. Evaluation of the x-ray machine performance is a necessary part of a radiographic quality 

assurance program.
b. Correct. Estimation of the cost of an infection control program is NOT part of a quality 

assurance program.
c. Establishment of optimal image viewing conditions is a necessary part of a radiographic 

quality assurance program.
d. Ensuring proper functioning of processing procedures, whether digital or traditional 

films, is a necessary part of a radiographic quality assurance program.

REF: p. 250
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3. ANS: b
a. While sight-developing is not recommended, the use of depleted solutions is a more 

common film processing error in the darkroom.
b. Correct. Use of depleted solutions is a common film processing error in the darkroom.
c. While insufficient washing time may be a problem in some offices, the use of depleted 

solutions is a more common film processing error in the darkroom.
d. While not following established time-temperature recommendations may be a problem 

in some offices, the use of depleted solutions is a more common film processing error in 
the darkroom.

REF: p. 250

4. ANS: d
a. An effective means to monitor the darkroom problem of depleted solutions is to check 

the daily films against a reference film. When problems are detected, completely change 
the solutions.

b. An effective means to monitor the darkroom problem of depleted solutions is to check 
the daily films against a reference film. When problems are detected, completely change 
the solutions.

c. While replenishing solutions daily is necessary, an effective means to monitor the dark-
room problem of depleted solutions is to check the daily films against a reference film. 
When problems are detected, completely change the solutions.

d. Correct. An effective means to monitor the darkroom problem of depleted solutions is 
to check the daily films against a reference film. When problems are detected, completely 
change the solutions.

REF: p. 250

5. ANS: b
a. The sensitometer exposes film to a calibrated light pattern.
b. Correct. A densitometer is used to measure the optical density of each step in the cali-

brated light pattern exposed by the sensitometer.
c. The densitometer measures the optical density; the clinician determines the change in 

the density readings.
d. Information gathered from a step-wedge test is used to measure the speed of the imaging 

system and image contrast.

REF: p. 250

6. ANS: c
a. Recording darkroom errors in a retake log is a quality assurance procedure for darkroom 

activities.
b. Replenishing processing solutions is a quality assurance procedure for darkroom 

activities
c. Correct. While cleaning the panoramic intensifying screen is a measure to ensure quality, 

it is not a darkroom quality assurance activity.
d. Checking processing solution temperature is a quality assurance procedure for darkroom 

activities.

REF: p. 250
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7. ANS: d
a. The optimal temperature for manual processing is 68 degrees F. The optimal temperature 

for a heated automatic processor is 82 degrees F.
b. The optimal temperature for a heated automatic processor is 82 degrees F.
c. The optimal temperature for a heated automatic processor is 82 degrees F.
d. Correct. The optimal temperature for a heated automatic processor is 82 degrees F.

REF: p. 251

8. ANS: b
a. The rate of use of the solutions contributes to the replacement frequency of processing 

solutions.
b. Correct. The size, not the shape, of the tank contributes to the replacement frequency 

of processing solutions.
c. The temperature of the solutions contributes to the replacement frequency of processing 

solutions.
d. Whether or not the solution tanks are covered contributes to the replacement frequency 

of processing solutions.

REF: p. 251

9. ANS: a
a. Correct. The automatic processor rollers should be cleaned weekly and according to the 

manufacturer’s instructions.
b. The automatic processor rollers should be cleaned weekly and according to the manu-

facturer’s instructions.
c. The automatic processor rollers should be cleaned weekly in order to prevent films from 

sticking to the rollers or to each other.
d. The automatic processor rollers should be cleaned weekly and according to the manu-

facturer’s instructions.

REF: p. 251

10. ANS: c
a. It is recommended that the rollers be rinsed longer than the manufacturer’s instruction 

to ensure that the cleaner will not interfere with the film-processing solutions.
b. It is recommended that the rollers be rinsed longer than the manufacturer’s instruction 

to ensure that the cleaner will not interfere with the film-processing solutions.
c. Correct. It is recommended that the rollers be rinsed longer than the manufacturer’s 

instruction to ensure that the cleaner will not interfere with the film-processing 
solutions.

d. It is recommended that the rollers be rinsed longer than the manufacturer’s instruction 
to ensure that the cleaner will not interfere with the film-processing solutions.

REF: p. 251
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11. ANS: b
a. A retake log aids in the identification of recurring problems.
b. Correct. The retake log is NOT a requirement; it is a means to identify problems and 

initiate corrective action.
c. Information obtained from a retake log can be used to educate the staff.
d. A retake log aids in the identification of problems so that corrective action may be initiated.

REF: p. 251

12. ANS: d
a. Stray light does cause film fog.
b. Inappropriate safelight filters do cause film fog.
c. Excessive exposure to a safelight does cause film fog.
d. Correct. A working distance of 4 feet from the safelight does not cause film fog.

REF: p. 251

13. ANS: b
a. The presence of scratches or debris on the intensifying screen results in light areas, not 

dark lines, on the resultant image.
b. Correct. The presence of scratches or debris on the intensifying screen results in light 

areas on the resultant image.
c. The presence of scratches or debris on the intensifying screen results in light areas, not 

loss of sharpness, on the resultant image.
d. The presence of scratches or debris on the intensifying screen results in light areas, not 

obscured anatomy, on the resultant image.

REF: p. 251

14. ANS: b
a. The panoramic film must be held securely against the intensifying screen or the image 

loses sharpness.
b. Correct. The panoramic film must be held securely against the intensifying screen or the 

image loses sharpness.
c. The panoramic film must be held securely against the intensifying screen or the image 

loses sharpness.
d. The panoramic film must be held securely against the intensifying screen or the image 

loses sharpness.

REF: p. 251

15. ANS: a
a. Correct. Best practices for film handling include storing the film in a cool, dry facility. 

Heat can damage the film emulsion.
b. Best practices for film handling include never using film after the expiration date.
c. Best practices for film handling include keeping unexposed film away from the radiation 

source.
d. Best practices for film handling include rotation of film stock so that oldest film is used 

first.

REF: pp. 251–252



15—QuAlIty AssurAnCe And InfeCtIon Control  221

16. ANS: b
a. A typical exposure setting includes a fixed kVp of 70.
b. Correct. Exposure times are not set based on the film size.
c. A typical exposure setting includes the mA set at the highest setting.
d. A typical exposure time setting varies based on patient characteristics, i.e., edentulous, 

small bone structure, thick cheeks.

REF: p. 252

17. ANS: a
a. Correct. The integrity of the leaded apron is compromised when it is cracked.
b. If the lead apron is placed backward, it will still act as a barrier to protect the patient 

from unwanted and unnecessary radiation exposure.
c. The integrity of the leaded apron is preserved when it is not folded but is placed on 

hanger hooks or draped over a handrail.
d. The weight or heaviness of the leaded shield is not a factor; newer lightweight aprons 

are just as effective for patient protection as heavier aprons.

REF: p. 252

18. ANS: b
a. The established field diameter of the dental x-ray beam is no greater than 2 3

4 inches.
b. Correct. The established field diameter of the dental x-ray beam is no greater than 2 3

4 
inches.

c. The established field diameter of the dental x-ray beam is no greater than 2 3
4 inches.

d. The established field diameter of the dental x-ray beam is no greater than 2 3
4 inches.

REF: p. 252

19. ANS: c
a. The diameter of 2 3

4 inches is the size of the beam for intraoral imaging.
b. The beam exiting the patient during a panoramic image should be no larger than the 

film slit holding the film cassette.
c. Correct. The beam exiting the patient during a panoramic image should be no larger 

than the film slit holding the film cassette.
d. The beam exiting the patient during a panoramic image should be no larger than the 

film slit holding the film cassette.

REF: p. 252

20. ANS: d
a. The half-value layer (HVL) at 90 kVp is 2.5 mm aluminum (Al).
b. The half-value layer (HVL) at 70 kVp is 1.5 mm aluminum (Al).
c. The half-value layer (HVL) at 90 kVp is 2.5 mm aluminum (Al).
d. Correct. The half-value layer (HVL) at 90 kVp is 2.5 mm aluminum (Al).

REF: p. 252
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21. ANS: a
a. Correct. Excessive heat buildup at the target can cause focal spot enlargement.
b. Excessive heat buildup at the target can cause focal spot enlargement.
c. Excessive heat buildup at the target can cause focal spot enlargement.
d. Excessive heat buildup at the target can cause focal spot enlargement.

REF: p. 253

22. ANS: c
a. The primary goal of dental imaging infection control procedures is to prevent cross-

contamination between patients, and between patients and health care providers.
b. Infection control procedures do not ensure quality images.
c. Correct. The primary goal of dental imaging infection control procedures is to 

prevent cross-contamination between patients, and between patients and health care 
providers.

d. The primary goal of dental imaging infection control procedures is to prevent cross-
contamination between patients, and between patients and health care providers.

REF: p. 253

23. ANS: b
a. Infection control guidelines designed to protect health care workers are called universal 

precautions.
b. Correct. Infection control guidelines designed to protect health care workers are called 

universal precautions.
c. Infection control guidelines designed to protect health care workers from cross- 

contamination accidents are called universal precautions.
d. Infection control guidelines designed to protect health care workers from blood-borne 

pathogens are called universal precautions.

REF: pp. 253–254

24. ANS: b
a. Wash hands and put on clean gloves in the view of the patient.
b. Correct. While barriers are effective, they do not replace the need for surface cleaning 

and disinfection.
c. Don eye protection and mask if exposure to bodily fluids is anticipated.
d. Wear gloves when handling contaminated film packets in the darkroom.

REF: p. 254
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25. ANS: a
a. Correct. The specific chemical disinfectants and sterilants used in dental offices should 

be tuberculocidal, an effective killer of tuberculosis.
b. The specific chemical disinfectants and sterilants used in dental offices should be an 

Environmental Protection Agency registered hospital disinfectant of low to intermediate 
activity.

c. The specific chemical disinfectants and sterilants used in dental offices should be an 
effective killer of tuberculosis, one of the most resistant viruses.

d. The American Dental Association does not endorse specific chemical disinfectants and 
sterilants.

REF: p. 256

26. ANS: b
a. A plastic garment bag may be used to cover the apron.
b. Correct. A spray detergent containing disinfectant may be effectively and safely used on 

lead aprons.
c. Back, side, and shoulders of the lead apron should be wiped with disinfectant.
d. Handling and adjustments during imaging procedures contribute to contamination.

REF: pp. 254–255

27. ANS: d
a. Disposable bite blocks may be used.
b. After disinfecting ear posts, cover in plastic.
c. Wipe head-positioning guides with disinfectant.
d. Correct. The wearing of disposable gloves is imperative while positioning and exposing 

the extraoral image.

REF: p. 255

28. ANS: b
a. Keep instruments in bags for storage.
b. Correct. It is best to use film-holding instruments that are heat sterilizable, not to sub-

merge instruments in disinfectant.
c. Remove instruments from bags immediately before use.
d. Transport contaminated instruments to sterilizing area in bag.

REF: p. 255

29. ANS: b
a. While a barrier-protected film may save time, the MAIN purpose is to protect the film 

from saliva.
b. Correct. The MAIN purpose of barrier-protected film is to protect the film from saliva.
c. While a barrier-protected film may promote patient confidence in the operator, the 

MAIN purpose is to protect the film from saliva.
d. While a barrier-protected film may fit more snugly into the film-holding instrument, the 

MAIN purpose is to protect the film from saliva.

REF: pp. 254–255
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30. ANS: b
a. Wiping a film with a paper towel does NOT prevent cross-contamination.
b. Correct. After removing the film from the patient’s mouth, it should be wiped dry to 

prevent saliva from seeping into the packet.
c. After removing the film from the patient’s mouth, it should be wiped dry to prevent 

saliva from seeping into the packet.
d. The developing solution is not affected by saliva on the outer, discarded film packets.

REF: pp. 254–255

31. ANS: c
a. Because barrier sheaths may fail, sensors should be cleaned and disinfected with an EPA-

registered intermediate-level solution.
b. Sensors are not able to be sterilized.
c. Correct. Plastic barrier sheaths are recommended for sensors.
d. Because barrier sheaths may fail, sensors should be cleaned and disinfected with an EPA-

registered intermediate-level solution.

REF: p. 256

32. ANS: b
a. One step that can be completed before transporting films to the darkroom is to wipe the 

films with a disinfectant and separate the barrier from film packets.
b. Correct. After transporting contaminated films to the darkroom, the goal is to break the 

infection chain so that only clean films are placed in the processing solution.
c. The act of placing the contaminated packets on one paper towel and the exposed film 

on a different one is not a goal. It is part of the process.
d. The processing solutions are not bactericidal.

REF: pp. 255–256

33. ANS: a
a. Correct. The sleeves of the automatic film processor are MOST vulnerable to contamina-

tion if contaminated gloves or films are pushed through them.
b. The film slots should remain clean if contaminated gloves are removed prior to placing 

film in the slots.
c. The daylight top should be opened and closed with clean hands.
d. The film drop lever should remain clean if contaminated gloves are removed prior to 

placing film in the slots and activating the lever.

REF: p. 257
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34. ANS: c
a. Calibration of the x-ray machine should be performed by a dental service company or 

health physicists on a regular, yearly basis.
b. While the posting of exposure times outside the x-ray room allows ease of use, the MAIN 

purpose is to help ensure that all clinicians use appropriate exposure factors.
c. Correct. The purpose for posting exposure times for each x-ray machine outside the 

x-ray room is to help ensure that all clinicians use appropriate exposure factors.
d. The purpose for posting exposure times for each x-ray machine outside the x-ray room 

is to help ensure that all clinicians use appropriate exposure factors.

REF: p. 257

35. ANS: c
a. A step wedge can be used to demonstrate short-scale and long-scale contrast.
b. A step wedge can be used to demonstrate short-scale and long-scale contrast.
c. Correct. A step wedge can be used to demonstrate short-scale and long-scale contrast.
d. A step wedge can be used to demonstrate short-scale and long-scale contrast.

REF: p. 251

36. ANS: c
a. The lead apron must be covered or disinfected.
b. The dental chair headrest must be covered or disinfected.
c. Correct. The processing tank cover handle is not an area that should be exposed to 

contaminants; contaminated gloves should be removed before touching the cover handle.
d. The work area where sensors/films are placed during the exposure process must be 

covered or disinfected.

REF: p. 254

37. ANS: a
a. Correct. Washing hands and donning gloves should be accomplished in the patient’s 

view, after supplies have been assembled and surfaces prepared with barriers.
b. The dental chair and the aiming cylinder should be covered with barriers before seating 

the patient for imaging.
c. Imaging sensors/films should be obtained and prepared before seating the patient for 

imaging.
d. Paper supplies such as cotton rolls and paper cups should be obtained and organized 

before seating the patient for imaging.

REF: p. 254
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38. ANS: b
a. Expired film should not be used; however, this will not reduce scatter radiation.
b. Correct. The best practice of moving exposed film to an area outside the radiation area 

reduces the chance of fogged film due to scatter radiation.
c. Film must not be stored in an area susceptible to heat; however, this will not reduce 

scatter radiation.
d. Films must be processed in solutions of optimal temperature; however, this will not reduce 

scatter radiation.

REF: p. 250

39. ANS: a
a. Sterile gloves are recommended for surgical procedures; this is a true statement, but it is 

not applicable to dental imaging, a nonsurgical procedure.
b. Dental professionals must wear new gloves for each patient.
c. Gloves must be changed when torn, punctured or visibly soiled.
d. Medical latex or vinyl gloves prevent skin contact with blood, saliva, or mucous 

membranes.

REF: p. 254

40. ANS: c
a. The characteristic appearance of films developed in depleted processing solutions is light 

films with reduced contrast.
b. The characteristic appearance of films developed in depleted processing solutions is light 

films with reduced contrast.
c. Correct. The characteristic appearance of films developed in depleted processing solu-

tions is light films with reduced contrast.
d. The characteristic appearance of films developed in depleted processing solutions is light 

films with reduced contrast.

REF: p. 250

41. ANS: c
a. The resultant image of an exposed step wedge should show five steps from dark to light.
b. The resultant image of an exposed step wedge should show five steps from dark to light.
c. Correct. The resultant image of an exposed step wedge should show five steps from dark 

to light.
d. The resultant image of an exposed step wedge should show five steps from dark to light.

REF: p. 250

42. ANS: c
a. The purpose of the step wedge image processed in new solutions is to serve as the baseline 

for comparison of subsequent processed images.
b. The time for developing films is based on the temperature of the solutions.
c. Correct. The purpose of the step wedge image processed in new solutions is to serve as 

the baseline for comparison of subsequent processed images.
d. The penny test is used to check for unsafe illumination.

REF: p. 250
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43. ANS: c
a. A daily darkroom task includes replenishing the developing and fixing solutions.
b. A daily darkroom task includes running a clean water bath.
c. Correct. Replacing processing solutions is NOT a daily darkroom task.
d. A daily darkroom task includes checking the temperature of the processing solutions, 

ideally checking the temperature before developing each batch of images.

REF: pp. 250–251

44. ANS: c
a. The solution tanks should be cleaned whenever solutions are changed.
b. The solution tanks should be cleaned whenever solutions are changed.
c. Correct. The solution tanks should be cleaned whenever solutions are changed.
d. The solution tanks should be cleaned whenever solutions are changed.

REF: p. 251

45. ANS: a
a. Correct. 60 impulses occur in 1 second.
b. 60 impulses occur in 1 second, not 1 minute.
c. Impulses are not equivalent to exposure seconds.
d. Exposure times measured in either impulses or seconds are comparable.

REF: p. 252

46. ANS: c
a. A longer exposure time is required for molar images because photons must travel through 

more tissue to reach the receptor.
b. While it is true that molar teeth are located more posteriorly, a longer exposure time is 

required for molar images because photons must travel through more tissue to reach the 
receptor.

c. Correct. A longer exposure time is required for molar images because photons must 
travel through more tissue to reach the receptor.

d. The tongue should not be between the teeth being imaged and the receptor.

REF: p. 252

47. ANS: b
a. For children, shorter exposure times are required because photons must travel through 

less-dense tissue than for an adult.
b. Correct. For children, shorter exposure times are required because photons must travel 

through less-dense tissue than for an adult.
c. For children, shorter exposure times are required because photons must travel through 

less-dense tissue than for an adult.
d. For children, shorter exposure times are required because photons must travel through 

less-dense tissue than for an adult.

REF: p. 252
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48. ANS: c
a. The sensitometer exposes film to a calibrated light pattern.
b. A densitometer is used to measure the optical density of each step in the calibrated light 

pattern exposed by the sensitometer.
c. Correct. A radiation dosimeter is used to measure the intensity and reproducibility of 

radiation output.
d. With collimation, the diameter of the x-ray beam should be no larger than 2 3

4 inches.

REF: p. 252

49. ANS: c
a. The measurement of the intensity and reproducibility of radiation output is made in 

roentgens (R) by the dosimeter.
b. The measurement of the intensity and reproducibility of radiation output is made in 

roentgens (R) by the dosimeter.
c. Correct. The measurement of the intensity and reproducibility of radiation output is 

made in roentgens (R) by the dosimeter.
d. The measurement of the intensity and reproducibility of radiation output is made in 

roentgens (R) by the dosimeter.

REF: p. 252
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C H A P T E R  16
Prescribing Diagnostic Imaging

Multiple Choice
1. Which of the carious lesions is difficult to detect by clinical examination only?

a. Occlusal carious lesions.
b. Buccal carious lesions.
c. Lingual carious lesions.
d. Interproximal caries and caries associated with existing restorations.

2. A limited volume, high-resolution cone-beam computed tomographic (CBCT) examination 
might be useful in which of the following cases with periapical inflammatory disease?
a. Complex root canal anatomy.
b. Evidence of failed endodontic treatment.
c. Intraoperative or postoperative complications.
d. All of the above.

3. Dental findings of occult diseases in the jaw may include
a. incipient carious lesions.
b. resorbed or dilacerated roots.
c. hypercementosis.
d. all of the above.

4. Which imaging technique is useful if a jaw lesion is soft tissue based?
a. MRI.
b. CT.
c. CBCT.
d. Panoramic imaging.

5. According to the International Consortium on Diagnosis of Temporomandibular Disorders, 
the only imaging technique with adequate validity to diagnose degenerative joint disease is
a. CT imaging.
b. CBCT.
c. MRI.
d. panoramic imaging.

6. Which of the following are administrative images?
a. Images made for diagnosis.
b. Images made for an insurance company.
c. Images made for examining board.
d. Both b and c.
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7. While taking diagnostic images of a pregnant patient, the fetal exposure from a full-mouth 
examination is about
a. 1 mGy.
b. 10 mGy.
c. 50 mGy.
d. 100 mGy.

8. The average skin dose from an intraoral radiograph is approximately
a. 3 mGy.
b. 20 mGy.
c. 50 mGy.
d. 100 mGy.

9. According to ADA guidelines, which of the following radiographs are used for a child with 
primary dentition who is cooperative and has closed posterior contacts to examine for caries?
a. Interproximal views.
b. Occlusal views.
c. Periapical views.
d. Panoramic radiograph.

10. Which of the following imaging techniques is used for the evaluation of disc position of the 
TMJ?
a. MRI.
b. CT.
c. CBCT.
d. Panoramic imaging.

Feedback
1. ANS: d

a. Occlusal caries can be detected by clinical examination alone.
b. Buccal caries can be detected by clinical examination alone.
c. Lingual carious lesions can be detected by clinical examination alone.
d. Correct. Interproximal caries and caries associated with existing restorations are difficult 

to detect by clinical examination alone.

REF: p. 260

2. ANS: d
a. Limited volume, high-resolution cone-beam computed tomographic (CBCT) examina-

tion might be useful in cases with complex root canal anatomy.
b. Limited volume, high-resolution CBCT examination might be useful in cases with 

evidence of failed endodontic treatment.
c. Limited volume, high-resolution CBCT examination might be useful in cases with 

intraoperative or postoperative complications.
d. Correct. In cases with complex root canal anatomy, evidence of failed endodontic treat-

ment, intraoperative or postoperative complications, or situations where the periapical 
view does not provide adequate information, a limited volume, high-resolution CBCT 
examination might be useful.

REF: p. 261
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3. ANS: d
a. Incipient carious lesions may be a dental finding of occult diseases in the jaw.
b. Resorbed or dilacerated roots may be a dental finding of occult diseases in the jaw.
c. Hypercementosis may be a dental finding of occult diseases in the jaw.
d. Correct. Dental findings of occult diseases in the jaw may include incipient carious 

lesions, resorbed or dilacerated roots, and hypercementosis.

REF: p. 261

4. ANS: a
a. Correct. Magnetic resonance imaging (MRI) is used if a jaw lesion is soft tissue based. 

MRI is used as it has superior contrast resolution of soft tissue.
b. Computed tomographic (CT) imaging is useful for providing bone detail, not soft tissue 

detail. If lesions are too large to fit on standard dental radiographs, extend into the maxil-
lary sinus or other portions of the head outside the jaws, or are suspected to be malignant, 
additional imaging such as medical CT imaging or CBCT imaging is appropriate before 
biopsy.

c. CBCT is useful for providing bone detail, not soft tissue detail. If lesions are too large 
to fit on standard dental radiographs, extend into the maxillary sinus or other portions 
of the head outside the jaws, or are suspected to be malignant, additional imaging such 
as medical CT imaging or CBCT imaging is appropriate before biopsy.

d. For small lesions of the jaws, panoramic radiographs may be enough as long as the lesion 
can be seen in its entirety.

REF: p. 263

5. ANS: a
a. Correct. According to the International Consortium on Diagnosis of Temporomandibular 

Disorders, the only imaging technique with adequate validity to diagnose degenerative joint 
disease is CT imaging.

b. CBCT provides detailed images of osseous structures.
c. MR imaging is not capable of providing the detailed images of osseous structures as seen 

with CBCT imaging. If soft tissue information such as disk position is necessary for 
patient care, MR imaging is appropriate.

d. Panoramic imaging can provide information about the status of osseous structures.

REF: p. 263

6. ANS: d
a. Images made for diagnosis are diagnostic images.
b. Images made for an insurance company are administrative images.
c. Images made for examining board are administrative images.
d. Correct. Administrative images are images made for reasons other than diagnosis, 

including images made for an insurance company or for an examining board.

REF: p. 265
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7. ANS: a
a. While taking diagnostic images of a pregnant patient, the fetal exposure from a full-

mouth examination is about 1 mGy.
b. While taking diagnostic images of a pregnant patient, the fetal exposure from a full-mouth 

examination is about 1 mGy, not 10 mGy.
c. While taking diagnostic images of a pregnant patient, the fetal exposure from a full-

mouth examination is about 1 mGy, not 50 mGy.
d. While taking diagnostic images of a pregnant patient, the fetal exposure from a full-

mouth examination is about 1 mGy, not 100 mGy.

REF: p. 268

8. ANS: a
a. Correct. The average skin dose from an intraoral radiograph is approximately 3 mGy.
b. The average skin dose from an intraoral radiograph is approximately 3 mGy, not 20 mGy.
c. The average skin dose from an intraoral radiograph is approximately 3 mGy, not 50 mGy.
d. The average skin dose from an intraoral radiograph is approximately 3 mGy, not  

100 mGy.

REF: p. 268

9. ANS: a
a. Correct. According to ADA guidelines, interproximal views are used for a child with 

primary dentition who is cooperative and has closed posterior contacts to examine for 
caries.

b. Occlusal views are recommended only in the case of clinically evident diseases or specific 
historical or clinical indications.

c. Periapical views are recommended only in the case of clinically evident diseases or specific 
historical or clinical indications.

d. For radiologic examination of a new patient in the transitional dentition, after eruption 
of the first permanent tooth, the guidelines recommend a panoramic radiograph to evalu-
ate growth and development, this being a time when management of dental anomalies 
might begin.

REF: p. 266

10. ANS: a
a. Correct. MRI is used for the evaluation of disc position of the TMJ.
b. CT provides detailed images of osseous structures. According to the International 

Consortium on Diagnosis of Temporomandibular Disorders, the only imaging technique 
with adequate validity to diagnose degenerative joint disease is CT imaging.

c. CBCT provides detailed images of osseous structures.
d. Panoramic imaging can provide information about the status of osseous structures.

REF: p. 263
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C H A P T E R  17 

Principles of Radiographic 
Interpretation

Multiple Choice
1. Image quality should be checked

a. before analysis.
b. after analysis.
c. during treatment.
d. after treatment.

2. A full-mouth series (FMS) of intraoral films does NOT provide which perspective?
a. Just one specific view.
b. At least two views.
c. Periapical view facilitates apical viewing.
d. Bitewing view facilitates interproximal viewing.

3. Which is FALSE, in regard to diagnostic imaging prior to a biopsy?
a. The procedure may affect the tissue.
b. The procedure can lead to incorrect diagnosis.
c. The procedure is recommended to obtain the best tissue sample.
d. The procedure can help identify the most appropriate biopsy site.

4. Which information is MOST beneficial in determining the type of radiographs needed 
for a patient in pain?
a. Symptoms.
b. Medications.
c. Past dental treatment.
d. Intensity of gag reflex.

5. All are ideal film-viewing conditions, EXCEPT one. Which one is the EXCEPTION?
a. Use of magnification.
b. Reduced room light.
c. Intense light source to enhance film’s dark areas.
d. Radiographs individually placed on the view box.

6. Which is the initial procedure in image analysis?
a. Retake images.
b. Identify normal anatomy.
c. Establish quality of image.
d. Determine appropriate lighting.
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7. Which is the BEST procedure to distinguish normal anatomy from image anomalies?
a. Measure periodontal pockets.
b. Compare anatomy in all images.
c. Gather complete medical history.
d. Perform a thorough soft-tissue intraoral examination.

8. Which anatomical feature is NOT visible in an image of the maxillary right region?
a. Tuberosity.
b. Maxillary sinus.
c. Lingual foramen.
d. Zygomatic process.

9. Which is examined first, when analyzing intraoral images?
a. Bone.
b. Dentition.
c. Number of teeth.
d. Bone of alveolar process.

10. All are examined during a third visual circuit, EXCEPT one. Which one is the 
EXCEPTION?
a. Pulp chamber.
b. Missing teeth.
c. Interproximal regions.
d. Bone of alveolar process.

11. Which dental radiograph requires intraoral film placement?
a. Periapical.
b. Panoramic.
c. Lateral jaw.
d. Cephalometric.

12. Cemental dysplasia is most commonly visible in which image?
a. Maxillary incisor.
b. Mandibular incisor.
c. Maxillary premolar.
d. Mandibular premolar.

13. Early lesions of cemental dysplasia appear
a. radiopaque.
b. radiolucent.
c. near the apices of maxillary anterior teeth.
d. within the pulp chamber of mandibular posterior teeth.

14. Abnormalities associated with which disorder are always seen bilaterally in the mandible?
a. Paget’s disease.
b. Fibrous dysplasia.
c. Osteochondromas.
d. Cartilaginous lesions.
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15. Which is NOT true regarding a lesion composed of odontogenic epithelium?
a. The epicenter is located coronal to a tooth.
b. The epicenter is located within the maxillary antrum.
c. The lesion originates within the inferior alveolar nerve canal.
d. The lesion is located superior to the inferior alveolar canal.

16. Which appears radiographically in the mandible, but seldom in the maxilla?
a. Odontoma.
b. Osteomyelitis.
c. Fibrous dysplasia.
d. Adenomatoid odontogenic tumor.

17. Which is the initial step in the analysis of radiographic interpretations?
a. Localize the abnormality.
b. Analyze the internal structure.
c. Assess the periphery and shape.
d. Formulate a radiographic interpretation.

18. All lesions may be multifocal in origin EXCEPT one. Which one is the EXCEPTION?
a. Solitary bone cyst.
b. Multiple myeloma.
c. Odontogenic keratocysts.
d. Periapical cemental dysplasia.

19. Which type of lesion does NOT exhibit well-defined borders?
a. Sclerotic.
b. Invasive.
c. Corticated.
d. Punched-out.

20. Which lesion displays an ill-defined border?
a. Periapical cyst.
b. Sclerosing osteitis.
c. Soft tissue capsule.
d. Multiple myeloma.

21. Which material is MOST radiolucent on a radiograph?
a. Metal.
b. Fluid.
c. Enamel.
d. Soft tissue.

22. Which appears MOST radiopaque in an image?
a. Pulp.
b. Enamel.
c. Bone marrow.
d. Trabecular bone.
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23. Which feature of the trabeculae should be examined in a radiographic image?
a. Depth.
b. Nerves.
c. Density.
d. Vascularity.

24. Which image is usually evaluated first, in a sequence of intraoral images?
a. Left bitewing.
b. Right bitewing.
c. Right maxillary periapical.
d. Left mandibular periapical.

25. Each statement is correct, EXCEPT one. Which one is the EXCEPTION?
a. Tooth resorption is a chronic process.
b. Follicular cysts often displace a tooth apically.
c. Cherubism may push teeth in a posterior direction.
d. Lesions associated with lymphoma may push a tooth in a coronal direction.

26. Which term describes a lesion arising from several locations?
a. Solitary.
b. Reactive.
c. Corticated.
d. Multifocal.

27. An ill-defined lesion margin is described as
a. sclerotic.
b. blending.
c. corticated.
d. punched out.

28. Which term is NOT used to describe the shape of a lesion?
a. Circular.
b. Irregular.
c. Blending.
d. Scalloped.

29. Which term describes the internal appearance of a lesion?
a. Discoid.
b. Circular.
c. Pedunculated.
d. Mixed density.

30. Abnormal bone trabeculae deviate in each characteristic, EXCEPT one. Which is the 
EXCEPTION?
a. Width.
b. Length.
c. Number.
d. Calcification.



17—PRIncIPles of RadIogRaPhIc InteRPRetatIon 237

31. Mixed radiographic density is NOT a characteristic of
a. septa.
b. lamina dura.
c. dystrophic calcification.
d. abnormal trabecular patterns.

32. Lesions affect the surrounding structures in each way, EXCEPT one. Which is the 
EXCEPTION?
a. Resorption of teeth.
b. Displacement of teeth.
c. Thinning of the inferior alveolar canal.
d. Widening of the periodontal membrane space.

33. Which is NOT a diagnostic step in radiographic interpretation?
a. Determine the shape.
b. Refer to a specialist.
c. Localize the abnormality.
d. Analyze the internal structure.

34. The first decision in a radiographic interpretation is to determine the
a. shape of an abnormality.
b. presence of an abnormality.
c. most appropriate treatment for an abnormality.
d. most accurate category for an acquired abnormality.

35. Which best describes the radiographic appearance of new bone formation in areas of 
inflammation?
a. Like ground glass.
b. Less radiopaque than diseased bone.
c. Similar to a roughened orange-peel texture.
d. More radiopaque than normal trabeculae.

36. Which component of the radiology report is optional?
a. Findings.
b. Imaging procedures.
c. Clinical information.
d. Radiographic interpretation.

Feedback
1. ANS: a

a. Correct. Image quality should be examined before the analysis of images.
b. Image quality should be examined before the analysis of images; poor image quality can 

result in inadequate examination.
c. Image quality should be examined before the analysis of images; poor image quality can 

result in inadequate examination, subsequently affecting treatment.
d. Image quality should be examined before the analysis of images; poor image quality can 

result in inadequate examination, subsequently affecting treatment.

REF: p. 271
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2. ANS: a
a. Correct. The diagnostic advantage of a FMS is the ability to examine structures from 

more than one view.
b. A clear advantage of a FMS is that it offers at least two views.
c. A FMS facilitates periapical viewing.
d. A FMS facilitates interproximal viewing.

REF: p. 271

3. ANS: b
a. Diagnostic imaging completed prior to a biopsy procedure or treatment can provide 

before and after views of inflammation, because the biopsy procedure may affect the 
tissue.

b. Correct. Diagnostic imaging completed prior to a biopsy procedure or treatment can aid 
in obtaining a correct, not incorrect, diagnosis.

c. Imaging is recognized as a tool for biopsy site selection to obtain the most representative 
tissue sample.

d. Diagnostic imaging completed prior to a biopsy procedure or treatment can aid in the 
selection of the most appropriate biopsy site.

REF: p. 271

4. ANS: a
a. Correct. When prescribing radiographs, the clinical symptoms are MOST beneficial in 

determining the type of radiographs needed.
b. Medications are not a relevant factor in prescribing radiographs.
c. Past dental treatment is less critical than symptoms, when determining the radiographs 

needed for a patient in pain.
d. Intensity of the gag reflex does not determine the type of radiographs to be prescribed.

REF: p. 271

5. ANS: d
a. Ideal image viewing conditions include use of magnification.
b. Ideal image viewing conditions include use of appropriate ambient light.
c. Ideal image viewing conditions include use of intense light source to enhance dark areas 

of film.
d. Correct. Ideal image viewing conditions include use of film mounts to hold radiographs, 

to facilitate ease of use and to prevent inadvertent film mix-ups.

REF: pp. 154, 271

6. ANS: b
a. The decision to retake images occurs after reviewing the image quality.
b. Correct. The first step in image analysis is to determine normal anatomy.
c. The quality of the image is determined prior to analysis of images.
d. Lighting is determined during viewing of images.

REF: p. 271
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7. ANS: b
a. While measuring periodontal pockets is important, the BEST way to distinguish normal 

anatomy from image anomalies is to compare the anatomy of all images.
b. Correct. The BEST way to distinguish normal anatomy from image anomalies is to 

compare the anatomy of all images.
c. While gathering all the patient’s medical information is important, the BEST way to 

distinguish normal anatomy from image anomalies is to compare the anatomy of all 
images.

d. While performing a thorough intraoral soft-tissue exam is important, the BEST way to 
distinguish normal anatomy from image anomalies is to compare the anatomy of all 
images.

REF: p. 271

8. ANS: c
a. The tuberosity is an anatomical feature visible in an image of the maxillary right region.
b. The maxillary sinus is an anatomical feature visible in an image of the maxillary region.
c. Correct. The lingual foramen is an anatomical feature not visible in an image of the 

maxillary right region; the lingual foramen is visible in a mandibular anterior image.
d. The zygomatic process is an anatomical feature visible in an image of the maxillary right 

region.

REF: pp. 145, 271

9. ANS: a
a. Correct. When analyzing intraoral images, the bone is evaluated first.
b. When analyzing intraoral images, the dentition is evaluated third.
c. When analyzing intraoral images, the number of teeth should be evaluated third.
d. When analyzing intraoral images, the bone of the alveolar process is evaluated second.

REF: p. 272

10. ANS: a
a. Correct. Periapical images are common intraoral radiographs.
b. Panoramic images are common extraoral radiographs.
c. Lateral jaw radiographs are extraoral radiographs.
d. Cephalometric views are extraoral radiographs.

REF: p. 272

11. ANS: b
a. Cemental dysplasia is most commonly visible in the mandibular incisor image, not the 

maxillary incisor images.
b. Correct. Cemental dysplasia is most commonly visible in the mandibular incisor image.
c. Cemental dysplasia is most commonly visible in the mandibular incisor image, not the 

maxillary premolar images.
d. Cemental dysplasia is most commonly visible in the mandibular incisor image, not the 

mandibular premolar images.

REF: pp. 272–273
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12. ANS: b
a. Later lesions of cemental dysplasia appear radiopaque.
b. Correct. Early lesions of cemental dysplasia appear radiolucent.
c. Early lesions of cemental dysplasia typically appear in mandibular areas and not maxillary areas.
d. Early lesions of cemental dysplasia typically appear near the apices of mandibular anterior 

teeth.

REF: p. 272

13. ANS: a
a. Correct. Dental abnormalities associated with Paget’s disease are always seen bilaterally 

in the mandible.
b. Dental abnormalities associated with Paget’s disease, not fibrous dysplasia, are always 

seen bilaterally in the mandible.
c. Dental abnormalities associated with Paget’s disease, not osteochondromas, are always 

seen bilaterally in the mandible.
d. Dental abnormalities associated with Paget’s disease, not cartilaginous lesions, are always 

seen bilaterally in the mandible.

REF: p. 273

14. ANS: b
a. A lesion with an epicenter located coronal to a tooth is composed of odontogenic epithelium.
b. Correct. A lesion with an epicenter located within the maxillary antrum is most likely 

NOT of odontogenic origin.
c. A lesion that originates within the inferior alveolar nerve canal is composed of odon-

togenic epithelium.
d. A lesion located superior to the inferior alveolar canal is composed of odontogenic 

epithelium.

REF: p. 274

15. ANS: b
a. Odontoma occurs more frequently in the maxilla.
b. Correct. Osteomyelitis occurs more in the mandible and seldom in the maxilla.
c. Fibrous dysplasia occurs more frequently in the maxilla.
d. An adenomatoid odontogenic tumor occurs with an unerupted maxillary canine.

REF: p. 275

16. ANS: a
a. Correct. Determining normal or abnormal findings along with localized or generalized 

disease conditions is the initial step in the analysis of radiographic interpretation.
b. Analyzing the internal structure of images to identify density is the third step in the 

analysis of radiographic interpretation.
c. Assessing the periphery and shape to identify the lesion is the second step in the analysis 

of radiographic interpretation.
d. Formulating a radiographic interpretation is the last step in the analysis of radiographic 

interpretation.

REF: pp. 272–273
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17. ANS: a
a. Correct. Multifocal lesions are rarely seen in solitary bone cysts.
b. Multiple radiolucent lesions are seen in multiple myeloma cases.
c. Odontogenic keratocysts are seen as multiple and bilateral cysts.
d. Periapical cemental dysplasia is the most common multifocal radiolucency.

REF: p. 275

18. ANS: b
a. A sclerotic lesion has a well-defined border and exhibits as a wide radiopaque margin 

that is not usually uniform in width.
b. Correct. Invasive lesions exhibit ill-defined borders, with fast growth.
c. Lesions with corticated margins have well-defined borders and are frequently seen in 

cysts.
d. A punched out lesion has a well-defined border.

REF: p. 277

19. ANS: b
a. Pericapical cysts exhibit well-defined cortical borders.
b. Correct. Sclerosing osteitis presents with blending borders, which are ill defined.
c. A soft tissue capsule is a radiopaque lesion with a well-defined border.
d. Multiple myeloma exhibits a punched out border, which is well defined.

REF: pp. 276–277

20. ANS: b
a. Metal is identified as a radiopaque structure on a radiograph.
b. Correct. Fluid appears the most radiolucent on a radiograph.
c. Enamel is recognized as a radiopaque structure on a radiograph.
d. Soft tissue is radiolucent on a radiograph, but fluid is even more radiolucent.

REF: p. 277

21. ANS: b
a. Pulp appears radiolucent in an image.
b. Correct. Of the options provided, enamel appears the most radiopaque.
c. Bone marrow appears more radiolucent than enamel in an image.
d. Trabecular bone appears more radiolucent than enamel in an image.

REF: p. 277

22. ANS: c
a. Radiographic images cannot display depth.
b. Nerves are not visible radiographically.
c. Correct. Density is examined in radiographic images.
d. Vascularity is not visible radiographically.

REF: p. 277
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23. ANS: c
a. Periapicals should be evaluated before the left bitewing image.
b. Periapicals should be evaluated before the right bitewing image.
c. Correct. Begin the evaluation of a series of images in the maxillary right periapical region.
d. The left mandibular periapical should be evaluated after the left maxillary periapical has 

been evaluated.

REF: p. 272

24. ANS: c
a. Resorption of teeth is usually a chronic process.
b. A follicular cyst usually displaces the tooth apically.
c. Correct. Cherubism, a rare genetic disorder, causes loss of bone in the mandible, and has 

a tendency to push molars in an anterior direction, as opposed to a posterior direction.
d. Lymphoma is a cancer that may push developing teeth in a coronal direction.

REF: p. 279

25. ANS: d
a. Solitary lesions develop from one location.
b. Reactive lesions develop from a repair response.
c. Corticated margins appear thin and somewhat uniform.
d. Correct. Multifocal lesions arise from many sites or locations.

REF: p. 275

26. ANS: b
a. A sclerotic margin is a well-defined border.
b. Correct. Blending borders are ill-defined.
c. The term “corticated” describes a well-defined border.
d. Punched out borders are well-defined.

REF: pp. 276–277

27. ANS: c
a. “Circular” is a description of the specific shape of a lesion.
b. “Irregular” is a description of the shape of a lesion.
c. Correct. Blending is a description of the border of a lesion and not the shape.
d. “Scalloped” is a description of the specific shape of a lesion.

REF: pp. 276–277

28. ANS: d
a. The term “discoid” describes a disk shape, not the internal appearance of a lesion.
b. The term “circular” describes the shape, not internal appearance, of a lesion.
c. The term “pedunculated” describes a lesion attached to a base, not the internal appearance 

of a lesion.
d. Correct. “Mixed density” is a term used to describe the internal appearance of a lesion.

REF: p. 277
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29. ANS: d
a. Width is a variation in abnormal trabecular patterns.
b. Length is a variation in abnormal trabecular patterns.
c. Number is a variation in abnormal trabecular patterns.
d. Correct. Calcification is not a variation in abnormal trabecular patterns.

REF: p. 279

30. ANS: b
a. Septa are described as internal structures, visually seen in mixed density 

radiographically.
b. Correct. The lamina dura appears radiopaque and is not classified as mixed density.
c. Dystrophic calcification is radiographically described as mixed density.
d. Abnormal trabecular patterns display mixed density, radiographically.

REF: p. 277

31. ANS: c
a. Resorption of teeth is an effect of lesions on surrounding structures.
b. Displacement of teeth is an effect of lesions on surrounding structures.
c. Correct. Widening, not thinning, of the inferior alveolar canal is an effect of lesions on 

surrounding structures.
d. Widening of the periodontal membrane space is an effect of lesions on surrounding 

structures.

REF: p. 279

32. ANS: b
a. Determining the shape is a diagnostic strategy in determining a radiographic 

interpretation.
b. Correct. Referring to a specialist is NOT a step in diagnostic radiographic 

interpretation.
c. Localizing the abnormality is a diagnostic strategy in determining a radiographic 

interpretation.
d. Analyzing the internal structure is a diagnostic strategy in determining a radiographic 

interpretation.

REF: pp. 283–284

33. ANS: b
a. Determining the shape of a lesion is the second decision in a radiographic interpretation, 

completed after the structure is identified as normal or abnormal.
b. Correct. Determining whether a structure is normal or abnormal is identified as the first 

decision in radiographic interpretation.
c. Determining if treatment is necessary from a radiographic interpretation is completed 

last.
d. Determining a specific category of abnormality is completed in the third stage of radio-

graphic interpretation.

REF: p. 284
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34. ANS: d
a. Bone appearing like ground glass is a response to stress to the bone.
b. New bone formation appears more radiopaque than diseased bone.
c. Bone appearing to have a roughened orange-peel texture is a response to stress to the 

bone.
d. Correct. In response to inflammation, new bone formation appears thicker and more 

radiopaque than normal trabeculae, radiographically.

REF: p. 278

35. ANS: c
a. Findings are considered a part of the radiology report.
b. Imaging procedures are an element in the radiology report.
c. Correct. Clinical information is an optional section of the radiology report.
d. Radiographic interpretation is a component of the radiology report.

REF: p. 284
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C H A P T E R  18 

Dental Caries

Multiple Choice
1. Which organism contributes the MOST toward tooth demineralization?

a. Treponema denticola.
b. Streptococcus mutans.
c. Fusobacterium nucleatum.
d. Porphyromonas gingivalis.

2. Clinically, which is indicative of an active carious lesion?
a. Opaque.
b. Dark.
c. Chalky white.
d. Brownish spot.

3. Which radiographic consideration shows whether a carious lesion is active or arrested?
a. Arrested lesions are not radiographically visible.
b. Active lesions appear more radiopaque than arrested lesions.
c. Demineralization appears more radiolucent than active lesions.
d. Comparison of the initial image to a second image taken at a later date.

4. Which patient characteristic is the LEAST important in determining the time interval 
between radiographic examinations?
a. Occupation.
b. Oral hygiene.
c. Age.
d. Fluoride exposure.

5. All factors are interrelated with dental caries EXCEPT one. Which one is the EXCEPTION?
a. Diet.
b. The tooth.
c. Microflora.
d. Periodontal probing.

6. Which is the BEST examination to disclose proximal carious lesions on posterior teeth?
a. Visual.
b. Tactile.
c. Transillumination.
d. Radiographic.
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7. Which is the most valuable radiographic image for detecting carious lesions?
a. Panoramic.
b. Occlusal.
c. Bitewing.
d. Periapical.

8. Which is the main purpose for using a film holder when exposing radiographic images?
a. Eliminates interpretation errors.
b. Facilitates source-to-film distance.
c. Ensures horizontal overlap of images.
d. Allows control of alignment of image receptor to teeth.

9. The most common adult bitewing film is size
a. 0.
b. 2.
c. 3.
d. 4.

10. Which film size is recommended for bitewing images of children younger than 4?
a. 0.
b. 1.
c. 2.
d. 3.

11. Which best describes a tooth surface that is clinically intact?
a. A white, mineralized area on the radiographic image.
b. An occlusal surface with a visible, calcified cavitation.
c. The appearance of a radiolucent area on an interproximal surface.
d. A mineralized tooth surface with no breakdown leading to cavitation.

12. Which image is used for detecting changes in the bone surrounding the teeth?
a. Panoramic.
b. Occlusal.
c. Bitewing.
d. Periapical.

13. Which traditional intraoral film is NOT recommended for bitewing radiographs?
a. 0.
b. 1.
c. 2.
d. 3.

14. Which tool does NOT aid in conventional radiographic interpretation?
a. Light box.
b. Sufficient light.
c. Magnifying viewer.
d. Borderless radiographic mounts.
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15. All are limitations of solid-state sensors, EXCEPT one. Which one is the EXCEPTION?
a. Stiffness of sensors.
b. Thickness of sensors.
c. Smaller surface area imaged.
d. Cord attachment to computer.

16. The classic radiographic shape of an early carious lesion is a radiolucent
a. band.
b. notch.
c. triangle.
d. thin line.

17. Proximal carious lesions are commonly found in each area, EXCEPT one. Which is the 
EXCEPTION?
a. Contact point.
b. Free gingival margin.
c. Buccal restorations.
d. Interproximal restorations.

18. Which percentage of enamel demineralization occurs before proximal surface lesions are 
identifiable with digital imaging?
a. 0% to 10%.
b. 10% to 20%.
c. 20% to 30%.
d. 30% to 40%.

19. Each morphologic occurrence mimics a carious lesion, EXCEPT one. Which is the 
EXCEPTION?
a. Pits and fissures.
b. Convex surfaces.
c. Cervical burnout.
d. Mach band effect.

20. Which statement is correct?
a. Caries progresses quickly in most individuals.
b. A carious lesion extending into the dentin is difficult to see radiographically.
c. Demineralization in enamel is obvious radiographically.
d. Overlapping contact points in the radiographic image can hinder caries detection.

21. The detection of proximal surface caries is facilitated by which factor?
a. Tooth morphology.
b. Enamel demineralization.
c. Reproducible geometry.
d. Excessive horizontal angulation.

22. Which method is used to verify proximal lesions in children?
a. Diet analysis.
b. Exploring occlusal pits and fissures.
c. Tooth separation with orthodontic elastics.
d. Periapical radiographs.
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23. When an active carious lesion is allowed to progress to form an actual hole, the tooth struc-
ture is called
a. arrested.
b. incipient.
c. cavitated.
d. demineralized.

24. Which condition requires operative treatment?
a. Brown spot.
b. Incipient lesion.
c. Cavitated lesion.
d. Clinical chalky white area.

25. All are steps to monitor a lesion, EXCEPT one. Which one is the EXCEPTION?
a. Operative treatment.
b. Review site of lesion.
c. Follow-up radiographs.
d. Patient history of lesions.

26. Which is the most common surface location of carious lesions in children and 
adolescents?
a. Lingual pits.
b. Buccal surfaces.
c. Occlusal surfaces.
d. Interproximal surfaces.

27. Which color is NOT associated with early occlusal caries?
a. Black.
b. Beige.
c. Yellow.
d. White.

28. Which lesion is easy to detect radiographically?
a. An incipient lesion.
b. One that crosses the dentinoenamel junction (DEJ).
c. One confined to enamel.
d. One with enamel demineralization.

29. All are characteristics of deep carious lesions, EXCEPT one. Which is the EXCEPTION?
a. Shallow pits.
b. Pulpal invasion.
c. Cavitation visible on exam.
d. Detectable radiographically.

30. Which factor does NOT contribute to the misdiagnosis of occlusal dental lesions?
a. Enamel surface.
b. Image of buccal pit.
c. Composite restoration.
d. Presence of cavitation.
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31. All factors, EXCEPT one, affect the radiographic appearance of restorative materials. Which 
is the EXCEPTION?
a. Scarcity.
b. Thickness.
c. Atomic number.
d. X-ray beam intensity.

32. Which is uncharacteristic of buccal and lingual carious lesions?
a. Round shape.
b. Elliptic shape.
c. Well-defined borders.
d. Easily diagnosed on radiographs.

33. Therapeutic radiation to the head and neck is unlikely to elicit which side effect?
a. Tooth structure change.
b. Change in bacterial flora.
c. Loss of salivary gland function.
d. Breakdown of restorative materials.

34. Radiation caries usually begins in the
a. lingual pit.
b. interproximal region.
c. cervical area.
d. occlusal surfaces.

Feedback
1. ANS: b

a. Treponema denticola are bacteria often associated with moderate evidence of periodontal 
disease.

b. Correct. Streptococcus mutans are the bacteria often associated with tooth 
demineralization.

c. Fusobacterium nucleatum are bacteria often associated with moderate evidence of perio-
dontal disease.

d. Porphyromonas gingivalis are bacteria often associated with strong evidence of periodontal 
disease.

REF: p. 285

2. ANS: c
a. An opaque discoloration indicates past carious activity.
b. A dark discoloration indicates past carious activity.
c. Correct. A chalky white discoloration indicates active carious activity.
d. A brownish spot or discoloration indicates past carious activity.

REF: p. 285
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3. ANS: d
a. Arrested carious activity appears radiographically identical to an active carious lesion.
b. An active carious lesion appears radiographically identical to arrested carious activity.
c. While demineralized areas of the tooth do not absorb as many x-ray photons as an unaf-

fected area, it does not reveal whether the lesion is active or arrested.
d. Correct. It cannot be determined from an image if a lesion is active or arrested unless a 

second image is exposed at a later date and the two images are compared.

REF: p. 285

4. ANS: a
a. Correct. The patient’s occupation is the LEAST important factor in determining the 

time interval between radiographic examinations.
b. The oral hygiene of the patient is an important consideration when determining the need 

for radiographic images.
c. The age of the patient is an important consideration when determining the need for 

radiographic images.
d. Whether or not the patient has been exposed to systemic or topical fluoride is an impor-

tant consideration when determining the need for radiographic images.

REF: pp. 285–286

5. ANS: d
a. Diet is one of the three cohesive factors of dental caries.
b. The tooth is one of the three cohesive factors of dental caries.
c. Microflora is one of the three cohesive factors of dental caries.
d. Correct. Periodontal probing is not a factor related to dental caries.

REF: p. 285

6. ANS: d
a. Visual examination reveals lesions on clinical tooth surfaces.
b. Tactile examination discloses carious areas on clinical tooth surfaces.
c. Transillumination aids in the clinical examination of anterior tooth surfaces.
d. Correct. Radiographic examination is the best tool to determine proximal carious lesions.

REF: p. 285

7. ANS: c
a. A panoramic image is widely used to view large areas of the jaw.
b. Occlusal images show teeth and bone but are not specific in detecting carious lesions.
c. Correct. Bitewing images are the most valuable radiographic image utilized to detect 

carious lesions.
d. Periapical images are used to see the teeth apices and the surrounding structures.

REF: p. 286



18—Dental Caries 251

8. ANS: d
a. While use of a film holder to control positioning and alignment of the image receptor 

does improve image quality, it does not eliminate interpretation errors.
b. Use of a film holder does not facilitate source-to-film distance; a film holder does facilitate 

proper positioning with consideration to the tooth-to-image receptor distance.
c. The proper positioning and alignment of the image receptor in relationship to the teeth 

serves to prevent the horizontal overlap of images.
d. Correct. The main purpose of use of a film holder is to control the positioning and 

alignment of the image receptor with respect to the teeth to be imaged.

REF: p. 286

9. ANS: b
a. Size 0 is used mostly for pediatric radiographs.
b. Correct. Size 2 is the most common dental film used for adult bitewing radiographs.
c. Size 3 is used for bitewings but is not the most common size to use.
d. Size 4 film is used for occlusal radiographs.

REF: p. 286

10. ANS: a
a. Correct. Size 0 film is the appropriate bitewing film choice for very young children with 

small mouths.
b. Size 1 film is recommended for adult anterior periapical images.
c. Size 2 film is the choice for ages 7 to adult.
d. Size 3 film is not recommended for bitewing radiographs due to an increase in image 

overlapping and the potential for cone-cut images.

REF: p. 286

11. ANS: d
a. A tooth surface that is clinically intact is a mineralized tooth surface with no breakdown 

leading to cavitation.
b. A tooth surface that is clinically intact is a mineralized tooth surface with no breakdown 

leading to cavitation.
c. A tooth surface that is clinically intact is a mineralized tooth surface with no breakdown 

leading to cavitation.
d. Correct. A tooth surface that is clinically intact is a mineralized tooth surface with no 

breakdown leading to cavitation.

REF: p. 288
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12. ANS: d
a. A panoramic image is an extraoral imaging technique that is used for evaluation of the 

jaws.
b. An occlusal film provides a right-angle visualization of a greater area of the teeth and 

bone.
c. Bitewing images are useful for detecting caries. They supply a view of the crestal alveolar 

bone but not the apical surrounding bone.
d. Correct. The periapical image is used for detecting changes in bone surrounding the 

teeth.

REF: p. 288

13. ANS: d
a. Size 0 traditional intraoral film is recommended for bitewing radiographs for small 

children.
b. Size 1 traditional intraoral film is recommended for bitewing radiographs.
c. Size 2 traditional intraoral film is recommended for bitewing radiographs for ages 7 to 

adult.
d. Correct. Size 3 film is not recommended for bitewing radiographs due to an increase in 

image overlapping and the potential for cone-cut images.

REF: p. 288

14. ANS: d
a. A light box with sufficient illumination is required to view radiographs and to aid in 

interpretation.
b. Sufficient light supplied by a light box is required to view radiographs and to aid in 

interpretation.
c. A magnifying viewer enables the clinician to enhance image details that aid in interpreta-

tion of the images.
d. Correct. Radiographs should be mounted in frames with dark borders that reduce 

ambient light. This enhances the interpretation process.

REF: p. 286

15. ANS: d
a. A limitation of solid-state sensors includes the stiffness of the sensor.
b. A limitation of solid-state sensors includes the thickness of the sensor.
c. A limitation of solid-state sensors includes a smaller surface area of the sensor that dis-

plays fewer tooth surfaces per image than film.
d. Correct. The cord attachment from the sensor to the computer is an advantage, as it 

allows almost instantaneous image display.

REF: p. 286
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16. ANS: c
a. A triangular-shaped radiolucency is the classic indication of an early carious lesion; band-

shaped radiolucencies occur less frequently.
b. A triangular-shaped radiolucency is the classic indication of an early carious lesion; 

notch-shaped radiolucencies occur less frequently.
c. Correct. The classic radiographic shape of an early carious lesion is a triangle.
d. A triangular-shaped radiolucency is a classic indication of an early carious lesion; thin 

line radiolucencies occur less frequently.

REF: p. 288

17. ANS: c
a. Proximal lesions are commonly found in the area between the contact point and the free 

gingival margin.
b. Proximal lesions are commonly found in the area between the contact point and the free 

gingival margin.
c. Correct. Buccal restorations are not identifiers in defining the proximal caries-susceptible 

zone.
d. Interproximal restorations increase the susceptibility to proximal decay.

REF: p. 289

18. ANS: d
a. Demarcation of demineralized enamel on proximal surfaces is NOT visible radiographi-

cally when 0% to 10% percent of demineralization has occurred.
b. Demarcation of demineralized enamel on proximal surfaces is NOT visible radiographi-

cally when 10% to 20% percent of demineralization has occurred.
c. Demarcation of demineralized enamel on proximal surfaces is NOT visible radiographi-

cally when 20% to 30% percent of demineralization has occurred.
d. Correct. Demarcation of demineralized enamel on proximal surfaces is visible radio-

graphically when 30% to 40% percent of demineralization has occurred.

REF: p. 288

19. ANS: b
a. Pits and fissures can imitate the radiographic appearance of caries.
b. Correct. Concavities, not convexities, can imitate the radiographic appearance of caries.
c. Cervical burnout can imitate the radiographic appearance of caries.
d. Mach band effect can imitate the radiographic appearance of caries.

REF: p. 288

20. ANS: d
a. Caries progresses gradually, not quickly, in most individuals.
b. A carious lesion extending into the dentin is NOT difficult to detect radiographically.
c. Enamel demineralization is not always obvious on radiographs.
d. Correct. Overlapping contact points in the radiographic image can hinder caries 

detection.

REF: p. 288
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21. ANS: c
a. The morphology of teeth can mimic proximal surface caries, leading to a false-positive 

result.
b. Demineralization of teeth may not be detected radiographically, thus resulting in a false-

negative outcome.
c. Correct. Care should be taken in the exposing of radiographic images, as the reproducible 

geometry, especially in follow-up radiographs, aids in the detection of proximal caries.
d. Improper horizontal angulation can block the proximal view on radiographs, thus affect-

ing the diagnosis of proximal caries.

REF: pp. 288-289

22. ANS: c
a. Diet is a contributing factor in dental caries, but it is not a method for verifying proximal 

lesions in children.
b. Exploring is used clinically to verify pit and fissure caries, but is not a method for verify-

ing proximal lesions in children.
c. Correct. Orthodontic elastics are used to temporarily separate proximal surfaces to allow 

the clinician direct visualization to verify proximal lesions in children.
d. Periapical radiographs are usually used to provide a visualization of the teeth apices and 

surrounding structures, not to verify proximal lesions.

REF: p. 291

23. ANS: c
a. When an active carious lesion stops progressing and infection is not present, but the 

demineralized portion of the tooth remains, the carious lesion is called arrested.
b. Incipient lesions are described as the beginning formation of the lesion.
c. Correct. When an active carious lesion is allowed to progress to form an actual hole, the 

tooth structure is cavitated.
d. When a structure, such as enamel, loses part of its mineral content, it is said to be 

demineralized.

REF: p. 288

24. ANS: c
a. A brown spot indicates an arrested lesion and does not require operative treatment.
b. The beginning of a lesion is referred to as incipient and does not require operative 

treatment.
c. Correct. Cavitated lesions require operative treatment.
d. A clinical chalky white area indicates present carious activity but does not necessarily 

require operative treatment.

REF: p. 292
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25. ANS: a
a. Correct. Operative treatment involves the treatment phase of lesions and is not a mecha-

nism to monitor lesions.
b. The site of the lesion is reviewed to distinguish the progression of lesions in reference to 

different tooth surfaces.
c. Follow-up radiographs help in determining the status of the lesion: progressing or 

arrested.
d. A patient history of lesions assists the clinician in determining treatment options or 

considerations.

REF: p. 292

26. ANS: c
a. Carious lesions can be found in lingual pits in children and adolescents, but they are not 

the most common surfaces for carious lesions.
b. Carious lesions can be found in buccal surfaces in children and adolescents, but they are 

not the most common surfaces for carious lesions.
c. Correct. The most common surface location of carious lesions in children and adoles-

cents is the occlusal surfaces of posterior teeth.
d. Carious lesions can be found in interproximal surfaces, but they are not the most common 

surfaces for carious lesions.

REF: p. 292

27. ANS: b
a. Black discolorations can be found in the occlusal fissures of early carious lesions.
b. Correct. Beige is not an identifiable color in the clinical detection of early occlusal carious 

lesions.
c. Yellow discolorations can be found in the occlusal fissures of early carious lesions.
d. Chalky white discolorations can be found in the occlusal fissures of early carious lesions.

REF: p. 292

28. ANS: b
a. Incipient lesions are not easily detected radiographically.
b. Correct. Lesions that cross the DEJ are usually easily detected radiographically.
c. Lesions confined to the enamel are usually not detectable radiographically. The surround-

ing enamel can obscure the lesion, making it difficult to detect.
d. Enamel demineralization is not always obvious and lesions can be undetected 

radiographically.

REF: p. 292

29. ANS: a
a. Correct. Shallow pits are not associated with deep carious lesions.
b. Deep carious lesions can be identified by pulpal invasion.
c. Deep carious lesions are clinically visible upon examination.
d. Deep carious lesions can be identified rather quickly by reviewing radiographs.

REF: p. 292
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30. ANS: d
a. Surrounding enamel may obscure dental lesions confined to the enamel; it can contribute 

to misdiagnosis of occlusal dental lesions.
b. Superimposition of an image of the buccal pit with or without carious lesions can con-

tribute to misdiagnosis of an occlusal lesion.
c. Composite restorations may interfere with a correct diagnosis of occlusal dental lesions.
d. Correct. The presence of cavitation indicates definite dental caries and cannot be mis-

taken for anything else.

REF: p. 292

31. ANS: a
a. Correct. The scarcity of a restorative material does NOT affect its radiographic 

appearance.
b. The thickness of a restorative material does affect its radiographic appearance.
c. The atomic number of a restorative material does affect its radiographic appearance.
d. The intensity of the x-ray beam does affect the radiographic appearance of a restorative 

material.

REF: p. 295

32. ANS: d
a. Small buccal and lingual carious lesions are typically round.
b. Large buccal and lingual carious lesions are usually elliptic in shape.
c. Buccal and lingual carious lesions reveal sharp well-defined borders.
d. Correct. Radiographs are not a reliable visual tool for diagnosis of buccal and lingual 

carious lesions.

REF: p. 293

33. ANS: d
a. A change in tooth structure is a dental-related side effect of head and neck therapeutic 

radiation.
b. A change in bacterial flora is a dental-related side effect of head and neck therapeutic 

radiation.
c. Loss of salivary gland function is a dental-related side effect of head and neck therapeutic 

radiation.
d. Correct. A breakdown of restorative materials is NOT a dental-related side effect of 

head and neck therapeutic radiation.

REF: p. 296

34. ANS: c
a. Radiation caries usually does not begin in the lingual pit area.
b. Radiation caries usually does not begin in the interproximal region.
c. Correct. Radiation caries usually begins in the cervical region of the teeth.
d. Radiation caries usually does not begin in the occlusal tooth surfaces.

REF: p. 296
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C H A P T E R  19 

Periodontal Diseases

Multiple Choice
1. What is the definition of gingivitis?

a. Loss of bone.
b. Loss of soft tissue surrounding the teeth.
c. Inflammation of the soft tissue surrounding the teeth.
d. Irreversible damage.

2. Which gingival disease is most common?
a. Virus-induced.
b. Fungus-induced.
c. Trauma-induced.
d. Bacteria-induced.

3. Which does NOT characterize gingivitis?
a. Edema.
b. Swelling.
c. Erythema.
d. Bone loss.

4. Which is NOT a classification of periodontal disease?
a. Chronic.
b. Aggressive.
c. Dental plaque-induced.
d. Manifestation of systemic disease.

5. Periodontal bone resorption is executed by
a. osteoclasts.
b. osteoblasts.
c. neutrophils.
d. bacterial toxins.

6. The universal sign of periodontal disease progression is
a. edema.
b. bleeding.
c. erythema.
d. pocket formation.
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7. Active periodontal disease is most accurately identified by which?
a. Purulent exudate.
b. Pseudo pockets.
c. Periodontal pockets.
d. Periodontal attachment levels.

8. Which is NOT a host factor in periodontal disease?
a. Age.
b. Stress.
c. Weight.
d. Genetics.

9. Which age group is most susceptible to periodontal disease?
a. Adults.
b. Children.
c. Geriatrics.
d. Adolescents.

10. Which systemic disease increases the tendency to develop periodontal disease?
a. Graves’ disease.
b. Diabetes.
c. Chronic fatigue.
d. Ulcerative colitis.

11. Which is NOT examined in the radiographic assessment of the periodontium?
a. Calculus.
b. Bone levels.
c. Dental plaque.
d. Missing teeth.

12. Each increases the risk of periodontal disease, EXCEPT one. Which is the EXCEPTION?
a. Dental calculus.
b. Supernumerary teeth.
c. Overextended restoration.
d. Poorly contoured restoration.

13. Which is NOT included in a clinical examination of the periodontium?
a. Gingival index.
b. Mobility charting.
c. Full dental charting.
d. Periodontal probing.

14. Which cannot be detected radiographically?
a. Heavy calculus deposits.
b. Open interproximal contacts.
c. Depth of periodontal pockets.
d. Width of periodontal ligament space.
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15. Which statement is FALSE?
a. Radiographs provide a three-dimensional view.
b. Depths of periodontal pockets are not depicted radiographically.
c. Radiographs show less bone destruction than is actually present.
d. Radiographic bone levels can be misinterpreted in cases of overeruption.

16. Which image distortion is caused by the presence of the hard palate?
a. Proximal contacts overlap.
b. Roots of adjacent teeth overlap.
c. Image appears to be stretched or lengthened.
d. Bone height appears greater than it actually is.

17. Vertical bitewings are recommended in which scenario?
a. Adult with mal-aligned teeth.
b. Adult with periodontal disease.
c. Child with rampant carious lesions.
d. Adolescent with suspected third molars.

18. Bitewing radiographs are best suited to monitor
a. unerupted teeth.
b. crestal bone levels.
c. crown preparations.
d. endodontic procedures.

19. A vertical bitewing series requires how many No. 2 size films?
a. 2
b. 4
c. 6
d. 7

20. Which radiographic image provides the most accurate view of bone level when significant 
bone loss has occurred?
a. Panoramic.
b. Periapical.
c. Vertical interproximal.
d. Horizontal interproximal.

21. Which facilitates an ideal radiographic image of alveolar bone, in general practice?
a. 60 kVp.
b. Slightly light film.
c. An uncollimated beam.
d. Radiographic subtraction.

22. For patients with periodontal disease, a radiographic examination is recommended
a. every year.
b. every six months.
c. once to determine a baseline.
d. once for a baseline and thereafter based on disease activity.
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23. Which technique or tool is seldom used to determine alveolar bone loss?
a. Fine wire grid.
b. Bisecting technique.
c. Paralleling technique.
d. Subtraction radiography.

24. Which statement is FALSE in regard to normal alveolar bone?
a. The alveolar crest is pointed between the anterior teeth.
b. A thick layer of opaque cortical bone covers the alveolar crest.
c. The alveolar crest is continuous with the lamina dura of adjacent teeth.
d. The height of the alveolar crest is 0.5 to 2.0 mm below the level of the CEJ.

25. Radiographs of initial periodontal disease depict
a. interdental craters.
b. vertical bone defects.
c. loss of cortical density.
d. buccal cortical plate loss.

26. Which describes moderate horizontal bone loss?
a. 1-2 mm loss of supporting bone.
b. Height of crest 0.5-2.0 mm below the CEJ.
c. Loss of anything beyond half of supporting bone height.
d. Loss of greater than 2 mm and up to half of supporting bone height.

27. Which bone loss occurs in a plane parallel to the CEJ of adjacent teeth?
a. Horizontal.
b. Vertical defects.
c. Interdental craters.
d. Furcation involvement.

28. Interradicular bone loss does NOT originate from which aspect of a maxillary molar?
a. Distal.
b. Mesial.
c. Buccal.
d. Lingual.

29. Furcation involvement of a maxillary first molar usually begins from which aspect?
a. Distal.
b. Mesial.
c. Buccal.
d. Lingual.

30. Which statement is FALSE?
a. Furcation involvement is sharply defined around maxillary molars.
b. Slight widening of the periodontal ligament space indicates early furcation 

involvement.
c. On occasion, complex furcations may require surgical exploration for a definitive 

diagnosis.
d. Maxillary and mandibular second and third molars may obscure furcation defects.
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31. In early periodontal lesions, trabecular bone appears
a. faint.
b. thick.
c. sclerotic.
d. radiopaque.

32. An acute periodontal abscess exhibits which radiographic appearance?
a. Radiolucent.
b. Radiopaque.
c. Mixed density.
d. No radiographic disturbance.

33. All, EXCEPT one, are associated with periodontal abscesses. Which is the EXCEPTION?
a. Pain.
b. Swelling.
c. Sinus draining.
d. Shallow pockets.

34. Which is a clinical manifestation of localized aggressive periodontitis?
a. Mobile incisors.
b. Gingival hyperplasia.
c. Plaque accumulation.
d. Edematous interdental papillae.

35. Which radiographic finding is NOT linked to trauma-induced periodontal disease?
a. Bone loss.
b. Thickening of lamina dura.
c. Decrease in size of trabeculae.
d. Widening of periodontal ligament space.

36. Which is NOT a contributing factor in the progression of periodontal disease?
a. Open contacts.
b. Dental calculus.
c. Occlusal carious lesions.
d. Overhanging restorations.

37. Which is the BEST tool for validating successful periodontal therapy?
a. Radiographs.
b. Nabers probe.
c. Crown-to-tooth ratio.
d. Full periodontal charting.

38. Which type of periodontal disease presents clinically with minimal signs of soft tissue 
inflammation or plaque?
a. Gingivitis.
b. Chronic periodontitis.
c. Necrotizing periodontal disease.
d. Localized aggressive periodontitis.
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39. A patient presents with rapid progression of periodontal disease including bone sequestration 
and loss of teeth. Which systemic disease is associated with the rapid progression of peri-
odontal disease?
a. Hypertension.
b. Down syndrome.
c. Diabetes mellitus.
d. Acquired immunodeficiency syndrome.

Feedback
1. ANS: c

a. Loss of bone is not gingivitis.
b. Loss of tissue surrounding the teeth is not gingivitis.
c. Correct. Gingivitis is inflammation of the soft tissue surrounding the teeth.
d. Irreversible damage is not gingivitis.

REF: p. 299

2. ANS: d
a. Virus-induced gingival disease is less common than bacteria-induced gingival disease.
b. Fungus-induced gingival disease is less common than bacteria-induced gingival disease.
c. Trauma-induced gingival disease is less common than bacteria-induced gingival disease.
d. Correct. Bacteria-induced gingival disease is much more common than trauma-, virus-, 

or fungal-induced infections.

REF: p. 299

3. ANS: d
a. Edema is a clinical manifestation of gingivitis.
b. Swelling is a clinical manifestation of gingivitis.
c. Erythema is a clinical manifestation of gingivitis.
d. Correct. Bone loss is a clinical manifestation of periodontitis, not gingivitis.

REF: p. 299

4. ANS: c
a. “Chronic” is a classification of periodontal disease
b. “Aggressive” is a classification of periodontal disease.
c. Correct. Gingival, not periodontal, diseases are classified as dental plaque-induced or 

non–plaque-induced.
d. “Periodontitis as a manifestation of systemic disease” is a classification of periodontal 

disease.

REF: p. 299
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5. ANS: a
a. Correct. Osteoclasts are responsible for bone resorption.
b. Osteoblasts are bone forming, not resorbing, cells.
c. Neutrophils are white blood cells unassociated with bone resorption.
d. Bacterial toxins are toxic substances generated by bacteria; osteoclasts are responsible for 

bone resorption.

REF: p. 299

6. ANS: d
a. Edema is a common clinical sign of gingivitis and periodontal disease, but pocket forma-

tion is the universal indicator of periodontal disease progression.
b. Bleeding is a common clinical sign of gingivitis and periodontal disease, but pocket 

formation is the universal indicator of periodontal disease progression.
c. Erythema is a common clinical sign of gingivitis; pocket formation is the universal indica-

tor of periodontal disease progression.
d. Correct. Pocket formation is the universal sign of periodontal disease progression.

REF: p. 299

7. ANS: d
a. The most accurate identifier of periodontal disease is not purulent exudate, but periodon-

tal attachment levels.
b. Pseudo pockets do not accurately identify active periodontal disease.
c. The most accurate identifier of periodontal disease is not periodontal pocketing, but 

periodontal attachment levels.
d. Correct. Periodontal attachment levels are the most accurate means of determining active 

periodontal disease.

REF: p. 299

8. ANS: c
a. Age is a host factor in periodontal disease.
b. Stress is a host factor in periodontal disease.
c. Correct. Weight is not a host factor in periodontal disease.
d. Genetics are a host factor in periodontal disease.

REF: p. 299

9. ANS: c
a. Susceptibility to periodontitis increases with age; geriatric individuals are most prone to 

acquiring periodontitis.
b. Susceptibility to periodontitis increases with age; geriatric individuals are most prone to 

acquiring periodontitis, not children.
c. Correct. Geriatric patients, more than any other age group, are most likely to develop 

periodontal disease.
d. Susceptibility to periodontitis increases with age; geriatric individuals are most prone to 

acquiring periodontitis, not adolescents.

REF: p. 299
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10. ANS: b
a. Graves’ disease does not increase the tendency to develop periodontal disease.
b. Correct. Diabetes is a systemic disease that increases the tendency to develop periodontal 

disease.
c. Chronic fatigue is a systemic disease, but it does not increase the tendency to develop 

periodontal disease.
d. Ulcerative colitis is a systemic disease, but it does not increase the tendency to develop 

periodontal disease.

REF: p. 299

11. ANS: c
a. Calculus is included in the radiographic assessment of the periodontium.
b. Bone levels are included in the radiographic assessment of the periodontium.
c. Correct. Dental plaque cannot be examined via radiographic images.
d. Missing teeth are included in the radiographic assessment of the periodontium.

REF: p. 300

12. ANS: b
a. Dental calculus is a local irritating factor that increases the risk of periodontal disease.
b. Correct. A supernumerary tooth does not increase the risk of periodontal disease.
c. An overextended restoration is a local irritating factor that can increase the risk of peri-

odontal disease.
d. A poorly contoured restoration is a local irritating factor that can increase the risk of 

periodontal disease.

REF: p. 300

13. ANS: c
a. Gingival indexes are included in a clinical examination of the periodontium.
b. Mobility charting is included in a clinical examination of the periodontium.
c. Correct. Full dental charting is a component of the hard-tissue, not periodontal, 

examination.
d. Periodontal probing is included in a clinical examination of the periodontium.

REF: p. 300

14. ANS: c
a. Heavy calculus deposits are detected radiographically; periodontal pocket depths are not.
b. Open contacts are detected radiographically; periodontal pocket depths are not.
c. Correct. Periodontal pocket depths cannot be determined with radiographs.
d. The width of the periodontal ligament space is evaluated radiographically.

REF: p. 300
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15. ANS: a
a. Correct. Radiographs provide a two-dimensional rather than a three-dimensional view.
b. This is a correct statement; depths of periodontal pockets are not depicted 

radiographically.
c. This is a correct statement; radiographs show less bone destruction than is actually 

present.
d. This is a correct statement; bone levels can be depicted incorrectly in cases of overerup-

tion and passive eruption.

REF: p. 300

16. ANS: d
a. Proximal contacts overlap due to incorrect horizontal angulation, not the presence of the 

hard palate.
b. Overlapping of the root surfaces of adjacent teeth is not caused by the presence of the 

hard palate.
c. Elongation and foreshortening are associated with incorrect vertical angulation, not the 

presence of the hard palate.
d. Correct. The presence of the hard palate may cause the bone height to appear greater 

than it actually is.

REF: p. 300

17. ANS: b
a. Vertical bitewings are particularly advantageous for adults with periodontal disease, not 

mal-aligned teeth.
b. Correct. Vertical bitewings are recommended for adults with periodontal disease.
c. Vertical bitewings are particularly advantageous in identifying and monitoring adult 

periodontitis, not childhood dental caries.
d. Vertical bitewings are particularly advantageous for adults with periodontal disease, not 

adolescents with suspected third molars.

REF: p. 300

18. ANS: b
a. Bitewing radiographs are best suited to checking crestal bone levels, not unerupted teeth.
b. Correct. Bitewing radiographs are effective in monitoring crestal bone levels.
c. Bitewing radiographs are best suited to checking crestal bone levels, not crown 

preparations.
d. Bitewing radiographs are best suited to checking crestal bone levels, not endodontic 

procedures.

REF: p. 300

19. ANS: d
a. Seven, not two, No. 2 size films are needed for a vertical bitewing series.
b. Seven, not four, No. 2 size films are needed for a vertical bitewing series.
c. Seven, not six, No. 2 size films are needed for a vertical bitewing series.
d. Correct. Seven No. 2 size films are needed for a vertical bitewing series.

REF: p. 300
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20. ANS: c
a. A panoramic radiograph does not provide an accurate image of bone level.
b. A periapical radiograph usually does not provide an accurate image of bone level when 

significant bone loss has occurred.
c. Correct. Vertical interproximal radiographs provide the most accurate image of bone 

level when significant bone loss has occurred.
d. Horizontal interproximal radiographs are less revealing and accurate than vertical inter-

proximal images, when significant bone loss has occurred.

REF: pp. 300–301

21. ANS: b
a. 80, not 60, kVp is recommended to obtain an ideal radiographic image of the alveolar 

bone.
b. Correct. A slightly light film enhances the view of the cortical margins of bone.
c. A properly collimated beam allows for a decrease in scatter radiation and aids in obtaining 

an ideal image of the alveolar bone.
d. Radiographic subtraction is difficult and impractical for general practice.

REF: p. 301

22. ANS: d
a. A radiographic examination is not recommended every year for patients with periodontal 

disease, but rather as an initial baseline and thereafter based on disease activity.
b. A radiographic examination is not recommended every six months for patients with 

periodontal disease, but rather as an initial baseline and thereafter based on disease 
activity.

c. Typically a radiographic examination is recommended on a patient for baseline data, but 
is also recommended based on disease activity.

d. Correct. A radiographic examination is completed on a patient with periodontal disease 
once for a baseline and thereafter based on disease activity.

REF: p. 301

23. ANS: d
a. Fine wire grids are currently used to determine alveolar bone height; subtraction radiog-

raphy is seldom used in general practice.
b. The bisecting technique is widely used in dentistry; subtraction radiography is seldom 

used in general practice.
c. The paralleling technique is widely used in dentistry; subtraction radiography is seldom 

used in general practice.
d. Correct. Subtraction radiography, as a diagnostic technique, is limited to research because 

it is difficult to master in a clinical setting.

REF: p. 301
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24. ANS: b
a. This statement is true; the alveolar crest is pointed between the anterior teeth.
b. Correct. A thin, not thick, layer of opaque cortical bone covers the alveolar crest.
c. This statement is true; the alveolar crest is continuous with the lamina dura of adjacent 

teeth.
d. This statement is true; the height of the alveolar crest is usually 0.5 to 2.0 mm below the 

level of the CEJ.

REF: p. 301

25. ANS: c
a. Interdental craters are two-walled defects associated with advanced periodontal diseases.
b. Vertical bone defects are three-walled defects associated with advanced periodontal 

diseases.
c. Correct. Loss of cortical density is depicted in initial periodontal disease.
d. Buccal cortical plate loss is associated with advanced periodontal diseases.

REF: p. 301

26. ANS: d
a. 1-2 mm loss of supporting bone describes mild, not moderate, horizontal bone loss.
b. Crest height of 0.5-2.0 mm below the CEJ describes normal alveolar bone height.
c. Loss of anything beyond half of supporting bone height describes severe, not moderate, 

horizontal bone loss.
d. Correct. Moderate horizontal bone loss is described as bone loss greater than 2 mm and 

up to half of supporting bone height.

REF: p. 302

27. ANS: a
a. Correct. Horizontal bone loss occurs in a plane parallel to the CEJ of adjacent teeth.
b. Vertical defects occur when bone loss progresses down the root of a tooth; horizontal 

bone loss occurs in a plane parallel to the CEJ of adjacent teeth.
c. Interdental craters occur as two-walled defects with facial and lingual walls remaining; 

horizontal bone loss occurs in a plane parallel to the CEJ of adjacent teeth.
d. Furcation involvement is bone loss that occurs between the roots of multirooted teeth; 

horizontal bone loss occurs in a plane parallel to the CEJ of adjacent teeth.

REF: p. 302

28. ANS: d
a. Loss of interradicular bone in a furcation may originate from the distal, but not lingual, 

surface of a maxillary molar.
b. Loss of interradicular bone in a furcation may originate from the mesial, but not lingual, 

surface of a maxillary molar.
c. Loss of interradicular bone in a furcation may originate from the buccal, but not lingual, 

surface of a maxillary molar.
d. Correct. Loss of interradicular bone in a furcation does not originate from the lingual 

surface of a maxillary molar.

REF: p. 306
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29. ANS: b
a. The distal surface is not the most common path for furcation involvement of the maxil-

lary first molar—the mesial surface is.
b. Correct. The mesial surface is the most common path for furcation involvement of the 

maxillary first molar.
c. The buccal surface is not the most common path for furcation involvement of the maxil-

lary first molar—the mesial surface is.
d. The distal surface is not the most common path for furcation involvement of the maxil-

lary first molar—the mesial surface is.

REF: p. 306

30. ANS: a
a. Correct. Furcation involvement is not sharply defined around maxillary molars because 

the palatal root is superimposed on the defect.
b. This statement is correct; slight widening of the periodontal ligament space indicates 

early furcation involvement.
c. This statement is correct; complex furcations may require surgical exploration for a defini-

tive diagnosis.
d. This statement is true; maxillary and mandibular second and third molars may obscure 

furcation defects.

REF: p. 306

31. ANS: a
a. Correct. Trabecular bone appears faint in early periodontal lesions.
b. Trabecular bone appears faint, not thick, in early periodontal lesions.
c. Trabecular bone appears faint, not sclerotic, in early periodontal lesions.
d. Trabecular bone appears faint, not radiopaque, in early periodontal lesions.

REF: p. 307

32. ANS: d
a. A chronic, not acute, periodontal abscess appears radiolucent.
b. Radiopacity is not usually observed in an acute periodontal abscess.
c. Mixed radiographic density is not associated with an acute periodontal abscess.
d. Correct. Usually there are no visible radiographic alterations in an acute periodontal 

abscess.

REF: p. 307

33. ANS: d
a. Pain is a clinical symptom of a periodontal abscess.
b. Swelling is a clinical symptom of a periodontal abscess.
c. Sinus draining is a clinical sign of a periodontal abscess.
d. Correct. Shallow pockets are not associated with periodontal abscesses. Deep soft tissue 

pockets are factors associated with periodontal abscesses.

REF: p. 308
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34. ANS: a
a. Correct. Mobility of incisors and first molars is a clinical finding observed in localized 

aggressive periodontitis.
b. Gingival hyperplasia is not a clinical manifestation of aggressive periodontitis; incisor 

mobility is.
c. Plaque accumulation is not a clinical manifestation of aggressive periodontitis; incisor 

mobility is.
d. Edematous interdental papillae are not a clinical manifestation of aggressive periodontitis; 

incisor mobility is.

REF: p. 308

35. ANS: c
a. Bone loss is a radiographic finding linked to occlusal trauma.
b. Thickening of the lamina dura is a radiographic finding linked to occlusal trauma.
c. Correct. An increase, not decrease, in the size of trabeculae is linked to occlusal trauma.
d. Widening of the periodontal ligament space is linked to occlusal trauma.

REF: p. 309

36. ANS: c
a. Food debris and bacteria trapped in open contacts are contributing factors to the progres-

sion of periodontal disease.
b. Dental calculus is an irritating factor that harbors dental plaque to enhance the progres-

sion of periodontal disease.
c. Correct. Occlusal caries do not contribute to the progression of periodontal disease.
d. Plaque accumulation contributes to the progression of periodontal disease.

REF: p. 309

37. ANS: c
a. Radiographs reveal many different findings during various stages of treatment, but are 

not the best tool for evaluating periodontal therapy.
b. A Nabers probe is used to evaluate bone support in the furcation areas of bifurcated and 

trifurcated teeth.
c. Correct. The crown-to-tooth ratio is the best tool for determining the success of peri-

odontal therapy.
d. Periodontal charting is not the best method to determine the outcome of periodontal 

therapy.

REF: p. 310
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38. ANS: d
a. Gingivitis exhibits the classic signs of inflammation and plaque accumulation.
b. Chronic periodontitis clinically demonstrates inflammation of soft tissues and plaque 

accumulation.
c. Necrotizing periodontal disease clinically demonstrates inflammation of soft tissues and 

plaque accumulation.
d. Correct. Localized aggressive periodontitis usually does not exhibit signs of soft tissue 

inflammation and plaque accumulation.

REF: p. 308

39. ANS: d
a. Hypertension is a systemic disease but the patient usually does not present with rapid 

progression of periodontal disease including bone sequestration and loss of teeth.
b. Down syndrome is a systemic disease but the patient usually does not present with rapid 

progression of periodontal disease including bone sequestration and loss of teeth.
c. Diabetes mellitus is a systemic disease that influences periodontal conditions. Patients 

with diabetes mellitus usually do not present with rapid progression of periodontal disease 
including bone sequestration and loss of teeth.

d. Correct. Acquired immunodeficiency syndrome is a systemic disease that usually appears 
with rapid progression of periodontal disease including bone sequestration and loss of 
teeth.

REF: p. 312
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C H A P T E R  20 

Inflammatory Disease

Multiple Choice
1. All are signs of inflammation EXCEPT one. Which one is the EXCEPTION?

a. Pain.
b. Nausea.
c. Redness.
d. Swelling.

2. Which is NOT a sign of a chronic lesion?
a. Swelling.
b. Severe pain.
c. Gradual onset.
d. Low-grade fever.

3. Which characteristic differentiates acute from chronic lesions?
a. Rapid onset.
b. Dull pain.
c. Low-grade fever.
d. Gradual swelling.

4. Which is NOT a true description of the radiographic appearance of periodontal lesions?
a. Epicenter is found at apex of tooth.
b. Bone loss may extend to the root apex.
c. Epicenter is located at the alveolar crest.
d. Bone loss may extend to root furcations.

5. Which is a low-grade inflammation of the bone that appears as a radiopaque area extending 
below the roots of the tooth?
a. Pericoronitis.
b. Osteomyelitis.
c. Idiopathic resorption.
d. Periapical inflammatory lesion.

6. Each statement is correct, EXCEPT one. Which one is the EXCEPTION?
a. In the presence of acute disease, bone formation typically dominates.
b. In the presence of chronic disease, bone typically appears radiopaque.
c. Bone formation appears radiopaque.
d. Bone resorption appears radiolucent.
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7. Which statement is NOT true regarding osteoradionecrosis?
a. The contributing factor of dental extraction or trauma is complicated by secondary 

infection.
b. It results from reduced circulation and deprivation of oxygen and other nutrients.
c. Treatment methods are very successful.
d. Obvious clinical signs are not always accompanied by radiographic changes.

8. Which term is NOT used to describe a radiopaque appearance of a periapical inflammatory 
lesion?
a. Focal sclerosing.
b. Rarefying osteitis.
c. Sclerosing osteitis.
d. Condensing osteitis.

9. Which are NOT present in granulation tissue with chronic inflammatory infiltrate?
a. Plasma cells.
b. Spirochetes.
c. Histiocytes.
d. Lymphocytes.

10. Each occurs in the transformation of a periapical inflammatory lesion to osteomyelitis, 
EXCEPT one. Which is the EXCEPTION?
a. The lesion changes size.
b. The transformation occurs frequently.
c. The radiographs exhibit periapical sequestra.
d. The timing of the transformation is difficult to pinpoint.

11. Which statement MOST accurately describes the clinical presentation of a periapical lesion?
a. Involves tooth mobility with marked acute exacerbation.
b. Formation of a fistula intensifies pain.
c. Manifests as systemic symptoms along with tooth pain.
d. Does not always correlate with histologic or radiographic findings.

12. Which white blood cells (WBC) are known as polymorphonuclear leukocytes?
a. Basophils.
b. Eosinophils.
c. Neutrophils.
d. Lymphocytes.

13. All are characteristics of periapical lesions EXCEPT one. Which one is the EXCEPTION?
a. Appear radiopaque or radiolucent.
b. Mostly well-defined periphery.
c. Lesions are located at the apex of the tooth.
d. Widening of the periodontal ligament (PDL) space.

14. Which finding BEST differentiates periapical cemental dysplasia (PCD) from periapical 
inflammatory lesions?
a. Vitality of teeth.
b. Location of lesions.
c. Radiographic imaging.
d. Presence of external root resorption.
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15. A patient presents asymptomatic with multiple radiolucent lesions in the mandibular anterior 
region with no external root resorption. The clinical exam reveals vital teeth in the area. 
Which periapical condition is most likely present?
a. Cyst.
b. Abscess.
c. Granuloma.
d. Cemental dysplasia.

16. Failure to treat a periapical lesion could lead to all EXCEPT one. Which one is the 
EXCEPTION?
a. Asymptomatic tooth because of drainage.
b. Containment of infection.
c. Cellulitis.
d. Formation of parulis.

17. Pericoronitis is commonly found in which location?
a. Maxillary anteriors.
b. Mandibular anteriors.
c. Maxillary third molars.
d. Mandibular third molars.

18. Pericoronitis is found in which age group?
a. Pediatric.
b. Geriatric.
c. Young adult.
d. Adolescent.

19. Which statement is NOT true of pericoronitis?
a. Often seen in association with the mandibular third molars in young adults.
b. Refers to inflammation of tissues surrounding the crown of a partially erupted tooth.
c. Inflammation is caused by trapped food or microbial debris.
d. The aim of treatment is to remove the diseased tissue.

20. Radiographic signs of pericoronitis include all EXCEPT one. Which one is the 
EXCEPTION?
a. Adjacent bone has fine trabecular plates with multiple small trabecular spaces.
b. Ill-defined periphery.
c. Transition from normal to sclerotic bone pattern in severe cases of inflammation.
d. Radiolucent due to localized rarefaction.

21. Therapeutic radiation damages the cellular elements of bone tissue by all EXCEPT one. 
Which one is the EXCEPTION?
a. Delayed cell death.
b. Arrested cellular division.
c. Normal repair with neoplasia.
d. Cellular injury with recovery.
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22. All are characteristics of osteomyelitis EXCEPT one. Which one is the EXCEPTION?
a. Development of sequestra.
b. Predominant bacteria are basophils.
c. Acute and chronic phases.
d. Resolves with antibiotic treatment.

23. Which is a type of chronic osteomyelitis?
a. Subacute suppurative.
b. Proliferative periostitis.
c. Pyogenic osteomyelitis.
d. Garré’s nonsuppurative sclerosing osteitis.

24. Which is the etiologic factor in all types of osteomyelitis?
a. Pain.
b. Radiation.
c. Systemic disease.
d. Bone’s response to inflammation.

25. Which medical condition does NOT contribute to osteomyelitis?
a. Hypertension.
b. Osteopetrosis.
c. Diabetes mellitus.
d. Sickle cell anemia.

26. Which is the most common source of infection in the mouth?
a. Trauma.
b. Dental caries.
c. Periodontal disease with severe bone loss.
d. Periapical lesion associated with a nonvital tooth.

27. Which leukocyte is the chief identifier in acute osteomyelitis?
a. Basophils.
b. Monocytes.
c. Eosinophils.
d. Neutrophils.

28. Which cranial nerve is frequently associated with paresthesia of the lower lip due to acute 
osteomyelitis?
a. Fourth.
b. Fifth.
c. Seventh.
d. Tenth.

29. Which radiographic technique is preferred in diagnosing osteomyelitis?
a. Panoramic.
b. Gallium citrate scan.
c. Computed tomography.
d. Magnetic resonance imaging.
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30. All are characteristics of acute osteomyelitis EXCEPT one. Which one is the EXCEPTION?
a. Primarily mandibular location.
b. Ill-defined periphery.
c. Sclerotic areas initially.
d. Island of nonvital bone.

31. Which periosteal reaction forms several rows of vital bone that parallel each other and 
resemble onion skin?
a. Proliferative periostitis.
b. Unifocal periosteal reaction.
c. Periosteal hyperplasia.
d. Sclerosing osteitis.

32. Which is a primary differential diagnosis of acute osteomyelitis in children?
a. Leukemia.
b. Osteosarcoma.
c. Paget’s disease.
d. Fibrous dysplasia.

33. The primary treatment for acute osteomyelitis is
a. removal of tooth.
b. curettage of necrotic tissue.
c. root canal therapy.
d. antimicrobial therapy.

34. Which type of imaging is the best option for diagnosing chronic osteomyelitis?
a. Full-mouth series.
b. Bone scintigraphy.
c. Computed tomography (CT).
d. Magnetic resonance imaging (MRI).

35. All EXCEPT one are used in the treatment of chronic osteomyelitis. Which one is the 
EXCEPTION?
a. Hyperbaric oxygen therapy.
b. Therapeutic radiation.
c. Bisphosphonates.
d. Non-steroidal anti-inflammatory drugs.

36. Which clinical element is unique to osteoradionecrosis?
a. Pain.
b. Swelling.
c. Exposure of bone.
d. Pathologic fracture.

37. Which is NOT considered a contributing factor in osteonecrosis of the jaw?
a. Dental extraction.
b. Dental prophylaxis.
c. Endodontic surgery.
d. Periodontal surgery.
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Feedback
1. ANS: b

a. Pain is a sign of inflammation.
b. Correct. Nausea is not a sign of inflammation.
c. Redness is a sign of inflammation.
d. Swelling is a sign of inflammation.

REF: p. 314

2. ANS: b
a. One sign of a chronic lesion is gradual swelling.
b. Correct. Severe or pronounced pain is not a cardinal sign of chronic lesions. Pain associ-

ated with chronic lesions is less intense.
c. Gradual onset is a sign of chronic lesions.
d. Low-grade fever is a sign of chronic lesions.

REF: p. 314

3. ANS: a
a. Correct. Acute lesions usually present with a rapid onset; chronic lesions have a pro-

longed course including an insidious onset.
b. Acute lesions usually present with sharp, intense pain; chronic lesions present with a less 

intense pain.
c. Acute lesions are often associated with fever, while chronic lesions may present with no 

fever or intermittent or low-grade fever.
d. Acute lesions are often accompanied by swelling; chronic lesions may present with 

gradual swelling or no swelling.

REF: p. 314

4. ANS: a
a. Correct. The epicenter of a periodontal lesion is typically located at the alveolar crest, 

not at the apex of a tooth like a periapical lesion.
b. A periodontal lesion may have severe bone loss that extends to the root apex.
c. The epicenter of a periodontal lesion is located at the alveolar crest.
d. A periodontal lesion may exhibit bone loss that extends to root furcations.

REF: p. 314

5. ANS: b
a. Pericoronitis is an inflammation of the tissue usually surrounding the crown of a partially 

erupted mandibular third molar.
b. Correct. Osteomyelitis is a condition of inflammation of the bone which can involve the 

bone, marrow, and/or endosteum.
c. Idiopathic resorption of the bone or of a tooth appears radiolucent on an image.
d. Periapical inflammatory lesions appear radiolucent at the apex of the affected tooth.

REF: p. 314
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6. ANS: a
a. Correct. In the presence of acute disease, bone formation typically does NOT occur; 

bone resorption occurs.
b. Bone usually appears radiopaque in the presence of chronic disease.
c. Bone formation appears radiopaque.
d. Bone resorption appears radiolucent.

REF: p. 314

7. ANS: c
a. A contributing factor of osteoradionecrosis includes dental extraction or trauma compli-

cated by secondary infection.
b. Osteoradionecrosis results from damaged small arteries that contribute to reduced circu-

lation and deprivation of oxygen and other nutrients to the area of bone.
c. Correct. Osteoradionecrosis treatment methods are NOT very successful.
d. The obvious clinical signs of osteoradionecrosis are not always accompanied by radio-

graphic changes.

REF: p. 326

8. ANS: b
a. Radiopaque appearances are described as focal sclerosing.
b. Correct. Radiolucent appearances are described as rarefying osteitis.
c. Radiopaque appearances are described as sclerosing osteitis.
d. Radiopaque appearances are described as condensing osteitis.

REF: p. 315

9. ANS: b
a. Plasma cells are a histological component of granulation tissue with chronic inflammatory 

infiltrate.
b. Correct. The histological composition of granulation tissue with chronic inflammatory 

infiltrate does NOT include spirochetes.
c. Histiocytes are a histological component of granulation tissue with chronic inflammatory 

infiltrate.
d. Lymphocytes are a histological component of granulation tissue with chronic inflamma-

tory infiltrate.

REF: p. 315

10. ANS: b
a. Periapical inflammatory lesions usually include only the bone adjacent to the apex of the 

tooth; osteomyelitis typically includes a larger area of bone.
b. Correct. The transformation of a periapical inflammatory lesion to osteomyelitis is rare.
c. The transformation from a periapical inflammatory lesion to osteomyelitis is verified 

radiographically by the presence or absence of sequestra.
d. The exact time in which a periapical inflammatory lesion changes to osteomyelitis is not 

easily determined.

REF: p. 315
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11. ANS: d
a. The clinical presentation of a periapical lesion ranges across a broad spectrum which may 

or may not involve tooth mobility and/or exacerbation of symptoms.
b. The formation of a fistula allows for spontaneous drainage into the oral cavity, often 

relieving, rather than intensifying, the associated pain.
c. In rare cases a dental abscess may manifest with systemic symptoms along with the tooth 

pain.
d. Correct. The clinical presentation of a periapical lesion does NOT always correlate with 

histologic or radiographic findings.

REF: p. 315

12. ANS: c
a. Basophils are white blood cells which commonly increase in number during allergic 

reactions.
b. Eosinophils are white blood cells which commonly increase in number during allergic 

reactions.
c. Correct. Neutrophils are also called polymorphonuclear leukocytes; they are the first 

WBCs to appear and fight infection.
d. Lymphocytes are white blood cells associated with the lymphatic system; they provide 

an immune response.

REF: p. 315

13. ANS: b
a. Radiographically, periapical lesions can appear radiopaque or radiolucent, depending on 

the stage of the lesion.
b. Correct. Usually, the periphery of the periapical lesion is ill defined; rarely does it have 

a sharp transition zone.
c. Periapical lesions are typically located at the apex of the tooth.
d. Radiographically, the PDL around a tooth with a periapical lesion appears widened.

REF: p. 315

14. ANS: a
a. Correct. The diagnosis of PCD may rely solely on the clinical presentation and vitality 

of the teeth.
b. Periapical cemental dysplasia, commonly found in the mandibular anterior region, closely 

resembles the radiographic appearance of periapical inflammatory lesions in the same 
region.

c. Periapical cemental dysplasia, commonly found in the mandibular anterior region, closely 
resembles the radiographic appearance of periapical inflammatory lesions in the same 
region.

d. External root resorption is more common with periapical lesions than with periapical 
cemental dysplasia.

REF: p. 317



20—Inflammatory DIsease 279

15. ANS: d
a. A periapical cyst appears radiolucent and may cause displaced bone. The lesion is not 

usually site specific, with vital teeth, like periapical cemental dysplasia.
b. While periapical abscesses appear radiolucent like periapical cemental dysplasia, they do 

occur in a site-specific area and the associated teeth are usually nonvital.
c. Periapical granulomas are chronic periapical inflammatory lesions, which may be asymp-

tomatic with intermittent pain flare-ups.
d. Correct. Periapical cemental dysplasia is identified as an asymptomatic condition display-

ing multiple radiolucent lesions in the mandibular anterior region, usually with no 
external root resorption. Clinical examination reveals vital teeth in the area.

REF: p. 317

16. ANS: b
a. Failure to treat a periapical lesion could lead to an asymptomatic tooth because of 

drainage.
b. Correct. Failure to treat a periapical lesion could lead to spread of the inflammation to 

surrounding soft tissue or a larger area of the bone.
c. Failure to treat a periapical lesion could lead to cellulitis.
d. Failure to treat a periapical lesion could lead to the formation of a parulis that allows 

lesion drainage.

REF: p. 318

17. ANS: d
a. The maxillary anterior region is not a common location for pericoronitis.
b. The mandibular anterior region is not a common location for pericoronitis.
c. The maxillary third molar region is not a common location for pericoronitis.
d. Correct. The mandibular third molar region is a common location for pericoronitis.

REF: p. 332

18. ANS: c
a. Pericoronitis is not usually found in pediatric patients.
b. Pericoronitis is not usually found in the geriatric population.
c. Correct. Pericoronitis is usually found in the young adult population.
d. Pericoronitis is not usually found in adolescents.

REF: p. 332

19. ANS: d
a. Pericoronitis is often seen in association with the mandibular third molars in young 

adults.
b. Pericoronitis refers to inflammation of tissues surrounding the crown of a partially 

erupted tooth.
c. The inflammation associated with pericoronitis is caused by trapped food or microbial 

debris.
d. Correct. The aim of the treatment of pericoronitis is to remove the partially erupted 

tooth, not to remove the diseased tissue.

REF: p. 333
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20. ANS: a
a. Correct. The bone adjacent to the pericoronitis appears to have a change in pattern due 

to stimulation of new sclerotic bone formation. It appears more radiopaque because of 
thick trabeculae.

b. Ill-defined periphery is a radiographic feature of pericoronitis.
c. As the lesion progresses to osteomyelitis, there can be refraction and sclerosis.
d. Pericoronitis may appear radiolucent due to localized rarefaction.

REF: pp. 332–333

21. ANS: c
a. Therapeutic radiation damages the cellular elements of bone tissue by delayed cell death.
b. Therapeutic radiation damages the cellular elements of bone tissue by arrested cellular 

division.
c. Correct. Therapeutic radiation damages the cellular elements of bone tissue by abnormal 

repair with neoplasia.
d. Therapeutic radiation damages the cellular elements of bone tissue by cellular injury with 

recovery.

REF: p. 330

22. ANS: b
a. The development of sequestra, necrotic segments of bone, is a periosteal reaction common 

to osteomyelitis.
b. Correct. Neutrophils are the predominant white blood cells in the acute phase of osteo-

myelitis. Basophils are white blood cells which commonly increase in number during 
allergic reactions.

c. Osteomyelitis is classified as acute and chronic phases with a continuum without a defi-
nite separating boundary between the two phases.

d. Osteomyelitis resolves spontaneously or with appropriate antibiotic intervention.

REF: p. 320

23. ANS: d
a. Subacute suppurative is an acute type of osteomyelitis.
b. Proliferative periostitis is an acute type of osteomyelitis.
c. Pyogenic osteomyelitis is an acute type of osteomyelitis.
d. Correct. Garré’s nonsuppurative sclerosing osteitis is a type of chronic osteomyelitis.

REF: p. 322

24. ANS: d
a. Pain is a factor in osteomyelitis, but not the etiologic origin of all types of 

osteomyelitis.
b. The osseous response to inflammation, not radiation, is the origin of all types of 

osteomyelitis.
c. Systemic disease is a factor in osteomyelitis, but not the etiologic origin of all types of 

osteomyelitis.
d. Correct. The bone’s response to inflammation is the origin of all types of osteomyelitis.

REF: p. 322
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25. ANS: a
a. Correct. Hypertension is not a medical condition contributing to osteomyelitis.
b. Osteopetrosis is a medical condition that has the potential to be a contributing factor in 

osteomyelitis.
c. Diabetes mellitus is a medical condition that has the potential to be a contributing factor 

in osteomyelitis.
d. Sickle cell anemia is a medical condition that has the potential to be a contributing factor 

osteomyelitis.

REF: pp. 322–323

26. ANS: d
a. Trauma can be a source of infection in the mouth but not the most common source.
b. Dental caries can be a source of mouth infection but is not the most common.
c. Periodontal disease with severe bone loss is a source of mouth infection but is not the 

most common source.
d. Correct. A periapical lesion associated with a nonvital tooth is the most common source 

of infection in the mouth.

REF: p. 320

27. ANS: d
a. Basophils are not the chief identifier in acute osteomyelitis.
b. Monocytes are not the chief identifier in acute osteomyelitis.
c. Eosinophils are not the chief identifier in acute osteomyelitis.
d. Correct. Neutrophils are the chief identifier in acute osteomyelitis.

REF: p. 320

28. ANS: b
a. The fourth cranial nerve is the trochlear nerve and is not associated with paresthesia of 

the lower lip.
b. Correct. The fifth cranial nerve, the trigeminal nerve, is frequently associated with par-

esthesia of the lower lip caused by acute osteomyelitis.
c. The seventh cranial nerve is the facial nerve and is not associated with paresthesia of the 

lower lip.
d. The tenth cranial nerve is the vagus nerve and is not associated with paresthesia of the 

lower lip.

REF: p. 320
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29. ANS: c
a. A panoramic radiograph is a technique used to diagnose osteomyelitis but is not the 

preferred technique.
b. A gallium citrate scan is a technique used to diagnose osteomyelitis but is not the pre-

ferred technique.
c. Correct. Computed tomography is the preferred radiographic technique for diagnosing 

osteomyelitis.
d. Magnetic resonance imaging is a technique used to diagnose osteomyelitis but is not the 

preferred technique.

REF: p. 320

30. ANS: c
a. Acute osteomyelitis is primarily located in the mandible.
b. Acute osteomyelitis appears radiographically with an ill-defined periphery.
c. Correct. Acute osteomyelitis appears less dense initially but becomes sclerotic later in 

the progression of the disease.
d. Sequestra may appear later in the disease process, and an island of nonvital bone is appar-

ent radiographically.

REF: p. 320

31. ANS: a
a. Correct. Proliferative periostitis occurs as a reaction to inflammation; the periosteum 

forms reactive vital bones that parallel each other and resemble onion skin.
b. If a unifocal periosteal reaction occurs in the absence of an obvious source of inflamma-

tion, a neoplastic condition may be present.
c. The cause of periosteal hyperplasia in the close proximity of an unerupted tooth is unclear 

or idiopathic.
d. Sclerosing osteitis is a term given to a localized area of sclerosis without evidence of 

infection.

REF: p. 322

32. ANS: d
a. Leukemia is not considered a differentiator in acute osteomyelitis in children.
b. Osteosarcoma is not considered a differentiator in acute osteomyelitis in children.
c. Paget’s disease is not considered a differentiator in acute osteomyelitis in children.
d. Correct. Fibrous dysplasia is a primary differential diagnosis of acute osteomyelitis in 

children.

REF: p. 322
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33. ANS: d
a. The removal of a tooth associated with acute osteomyelitis is a treatment option, but is 

not the chief treatment.
b. The curettage of necrotic tissue is not a treatment option for acute osteomyelitis.
c. Root canal therapy is a treatment option for the tooth associated with acute osteomyelitis, 

but is not the chief treatment.
d. Correct. The chief treatment for acute osteomyelitis is antimicrobial therapy.

REF: p. 322

34. ANS: c
a. A full-mouth series may show important information, but it is limited. The clinician 

must rely on clinical findings; therefore, a FMS is not the best option to determine 
chronic osteomyelitis.

b. Bone scintigraphy is used to determine abnormalities in bone but is not the best option 
to determine chronic osteomyelitis.

c. Correct. Computed tomography is the best option to determine chronic osteomyelitis. 
CT has the ability to show sequestra.

d. Magnetic resonance imaging is not the best option to diagnose chronic osteomyelitis 
because of the lack of bone marrow edema.

REF: p. 323

35. ANS: b
a. Hyperbaric oxygen therapy, along with long-term antibiotics, has been used with limited 

success in the treatment of chronic osteomyelitis.
b. Correct. Therapeutic radiation is not used in the treatment of chronic osteomyelitis.
c. Bisphosphonates have been linked to some therapeutic success in the treatment of chronic 

osteomyelitis.
d. Non-steroidal anti-inflammatory drugs have been effective in the treatment of chronic 

osteomyelitis.

REF: p. 324

36. ANS: c
a. Pain is a symptom of osteoradionecrosis but is not unique to it.
b. Swelling is a symptom of osteoradionecrosis but is not unique to it.
c. Correct. Exposure of bone is unique to osteoradionecrosis.
d. A pathologic fracture is a clinical finding of osteoradionecrosis but is not a unique element 

of it.

REF: p. 326
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37. ANS: b
a. A dental extraction along with a history of intravenous aminobisphosphonates and thera-

peutic doses of radiation is a contributing factor in osteonecrosis of the jaw.
b. Correct. Dental prophylaxis is not usually a contributing factor in osteonecrosis of the 

jaw; however, patients who will be administered the potent aminobisphosphonates should 
have preventive and therapeutic dental care prior to the administration.

c. Endodontic surgery along with a history of intravenous aminobisphosphonates and 
therapeutic doses of radiation is a contributing factor in osteonecrosis of the jaw.

d. Periodontal surgery along with a history of intravenous aminobisphosphonates and thera-
peutic doses of radiation is a contributing factor in osteonecrosis of the jaw.

REF: p. 328
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C H A P T E R  21 

Cysts

Multiple Choice
1. Which is NOT a clinical feature of cysts?

a. Swelling.
b. Severe pain.
c. Association with third molars.
d. Association with unerupted teeth.

2. Odontogenic cysts are associated with which anatomical location?
a. Condyle.
b. Maxillary antrum.
c. Coronoid process.
d. Tooth-bearing region.

3. All are radiographic features of cysts EXCEPT one. Which one is the EXCEPTION?
a. Oval shape.
b. Ill-defined periphery.
c. Radiolucent center.
d. Fluid-filled balloon.

4. All are characteristics of a cyst, EXCEPT one. Which is the EXCEPTION?
a. Rarely occur in condyle and coronoid process.
b. Appear radiopaque on images.
c. Occur centrally in maxilla or mandible.
d. May grow into the maxillary antrum.

5. Which is the MOST common epicenter of a radicular cyst?
a. Distal surface of tooth.
b. Apex of tooth involved.
c. Mesial surface of tooth.
d. Deep periodontal pocket.

6. Which lesion is associated with nonvital teeth resulting from large carious lesions, large 
restorations, or previous trauma?
a. Radicular cyst.
b. Cemental dysplasia.
c. Lateral periodontal cyst.
d. Odontogenic keratocyst.
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7. All are characteristics of a radicular cyst, EXCEPT one. Which one is the EXCEPTION?
a. Nonvital tooth.
b. High recurrence rate.
c. High occurrence in maxilla.
d. New bone forms at periphery.

8. Which odontogenic cyst appears following a dental extraction?
a. Residual.
b. Radicular.
c. Dentigerous.
d. Keratocystic odontogenic tumor.

9. Which clinical feature of a nasopalatine duct cyst does NOT follow the path of diagnosis?
a. Salty taste.
b. Severe pain.
c. Burning sensation.
d. Well-defined swelling.

10. Which is NOT a true statement?
a. The epicenter of a radicular cyst is usually located at the apex of the affected tooth.
b. The epicenter of a dentigerous cyst is usually found above the crown of the involved 

tooth.
c. The epicenter of a residual cyst is usually located below the inferior alveolar nerve canal.
d. The epicenter of a keratocystic odontogenic tumor is usually located superior to the 

alveolar nerve canal.

11. Treatment of a tooth with a radicular cyst includes all EXCEPT one. Which one is the 
EXCEPTION?
a. Extraction.
b. Apical surgery.
c. Marsupialization.
d. Open and drain.

12. Which term describes an odontogenic cyst that remains after incomplete removal of the 
original cyst?
a. Residual.
b. Radicular.
c. Dentigerous.
d. Odontogenic keratocyst.

13. A mesiodens would be found between
a. maxillary central incisors.
b. mandibular central incisors.
c. maxillary lateral incisors and canines.
d. mandibular lateral incisors and canines.

14. Another name for a dentigerous cyst is
a. dental.
b. radicular.
c. follicular.
d. primordial.
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15. Dentigerous cysts attach to which area?
a. Root of involved tooth.
b. Crown of involved tooth.
c. Lateral aspect of tooth follicle.
d. Cementoenamel junction of involved tooth.

16. All are characteristics of dentigerous cysts, EXCEPT one. Which one is the EXCEPTION?
a. Painless.
b. Radiolucent.
c. Fast growing.
d. Well-defined cortex.

17. Which is NOT a possible effect of a dentigerous cyst on surrounding tissue?
a. Resorption of cortex.
b. Resorption of adjacent teeth.
c. Displacement of floor of the maxillary antrum.
d. Expansion of outer cortical boundary of involved jaw.

18. Which follicular space size indicates a dentigerous cyst?
a. 0-2 mm.
b. 2-3 mm.
c. 3-4 mm.
d. Exceeding 5 mm.

19. Which is one of the most reliable methods to diagnose a dentigerous cyst?
a. Pain.
b. Missing tooth.
c. Radiographic exam.
d. Histopathologic exam.

20. All are characteristics of a keratocystic odontogenic tumor, EXCEPT one. Which is the 
EXCEPTION?
a. Low recurrence.
b. Epithelial lining is keratinized.
c. Common location includes body of mandible.
d. Inside of cyst contains cheesy material.

21. Which treatment is usually recommended for a dentigerous cyst?
a. Curettage.
b. Jaw resection.
c. Aspiration.
d. Surgical removal.

22. Which tooth is frequently associated with a buccal bifurcation cyst?
a. Mandibular first molar.
b. Mandibular third molar.
c. Maxillary second molar.
d. Maxillary first premolar.
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23. All are characteristics of a calcifying cystic odontogenic tumor, EXCEPT one. Which is the 
EXCEPTION?
a. Painless.
b. Slow growing.
c. Second molar most common.
d. Equal distribution in mandible and maxilla.

24. All are radiographic features of the keratocystic odontogenic tumor (KOT) EXCEPT one. 
Which one is the EXCEPTION?
a. Most common location is the posterior body of the mandible.
b. Shows evidence of a cortical border, when not secondarily infected.
c. Internal structure is most commonly radiopaque.
d. Curved internal septa may be present.

25. Which is the optimal diagnostic occlusal film to view tooth-tipping caused by the buccal 
bifurcation cyst (BBC)?
a. Maxillary lateral.
b. Maxillary topographic.
c. Mandibular topographic.
d. Mandibular cross-sectional.

26. The treatment of a buccal bifurcation cyst includes all but one. Which one is the 
EXCEPTION?
a. Removal.
b. No intervention.
c. Conservative curettage.
d. Extraction of tooth involved.

27. Which film is commonly used to diagnose a buccal bifurcation cyst?
a. Panorex.
b. Occlusal.
c. Periapical.
d. Bitewing.

28. Which odontogenic cyst has been reclassified due to its tumor-like characteristics?
a. Residual.
b. Dentigerous.
c. Buccal bifurcation.
d. Odontogenic keratocyst.

29. Which radiographic examination is necessary for the accurate diagnosis of a keratocystic 
odontogenic tumor?
a. Panoramic.
b. Periapical.
c. Lateral jaw projection.
d. Computed tomography (CT).
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30. Which odontogenic cyst has features which include salivary gland traits?
a. Nasopalatine duct.
b. Glandular odontogenic.
c. Basal cell nevus syndrome.
d. Keratocystic odontogenic tumor.

31. A patient suspected of having a keratocystic odontogenic tumor should be referred to which 
specialist for final diagnosis?
a. Radiologist.
b. Periodontist.
c. Endodontist.
d. Oral surgeon.

32. Which type of treatment is considered necessary for a keratocystic odontogenic tumor?
a. Aspiration.
b. Antibiotics.
c. Extraction of tooth.
d. Complete removal of cystic walls.

33. All are true regarding basal cell nevus syndrome, EXCEPT one. Which one is the 
EXCEPTION?
a. Multiple KOTs.
b. Non-recurring cysts.
c. Smooth, rounded or oval shape.
d. Appear in posterior region of mandible.

34. Which is NOT a recommended option for management of basal cell nevus syndrome?
a. Genetic counseling.
b. Computed tomography.
c. Surgical opening and draining.
d. Evaluation of recurrence of KOTs.

35. Which is usually NOT a recurring cyst?
a. Glandular odontogenic.
b. Lateral periodontal.
c. Calcifying cystic odontogenic.
d. Keratocystic odontogenic tumor.

36. All are characteristics of glandular odontogenic cysts, EXCEPT one. Which one is the 
EXCEPTION?
a. Male predominance.
b. High rate of recurrence.
c. Common in mandible.
d. Displacement of teeth.
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Feedback
1. ANS: b

a. Swelling is a clinical feature of cysts.
b. Correct. Severe pain is not a clinical feature of cysts. Pain can be a clinical feature if the 

cyst becomes infected.
c. Cysts are commonly associated with third molars.
d. Cysts are commonly associated with unerupted teeth.

REF: p. 334

2. ANS: d
a. Odontogenic cysts rarely occur in the condyles.
b. Odontogenic cysts occur centrally in the bone but may grow into the maxillary antrum.
c. Odontogenic cysts rarely occur in association with the coronoid process.
d. Correct. Odontogenic cysts are associated with tooth-bearing regions of the jaws.

REF: p. 334

3. ANS: b
a. An oval shape is a common radiographic feature of cysts.
b. Correct. The periphery of cysts is typically well-defined, not ill-defined.
c. Cysts typically appear with a totally radiolucent internal structure.
d. Cysts are described as resembling a fluid-filled balloon.

REF: p. 334

4. ANS: b
a. Cysts rarely occur in the condyle and coronoid process.
b. Correct. Cysts appear radiolucent, not radiopaque, on images.
c. Cysts may occur centrally (within bone) in any location in the maxilla or mandible.
d. Cysts may grow into the maxillary antrum.

REF: p. 334

5. ANS: b
a. The epicenter of a radicular cyst is found on the distal surface of a tooth when associated 

with an accessory root canal.
b. Correct. The epicenter of a radicular cyst is usually found at the apex of the tooth 

involved.
c. The epicenter of a radicular cyst is found on the mesial surface of a tooth when associated 

with an accessory root canal.
d. The epicenter of a radicular cyst is infrequently found in a deep periodontal pocket.

REF: p. 335
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6. ANS: a
a. Correct. A radicular cyst is associated with nonvital teeth resulting from large carious 

lesions, large restorations or previous trauma.
b. Cemental dysplasia is associated with vital teeth, and is asymptomatic.
c. A lateral periodontal cyst is associated with a vital tooth.
d. Odontogenic keratocysts are asymptomatic cysts that usually form around an unerupted 

tooth.

REF: p. 335

7. ANS: b
a. A nonvital tooth is associated with a radicular cyst.
b. Correct. If a radicular cyst has been completely removed, the recurrence rate is low.
c. Sixty percent of radicular cysts are found in the maxilla.
d. New bone forms first at the periphery of the cyst wall and not in the center of the cyst.

REF: p. 335

8. ANS: a
a. Correct. A residual cyst is an odontogenic cyst that appears following a dental 

extraction.
b. A radicular cyst is an odontogenic cyst that is associated with a nonvital tooth that has 

been affected by carious lesions, large restorations, and/or trauma.
c. A dentigerous cyst forms around an unerupted tooth.
d. A keratocystic odontogenic tumor forms around an unerupted tooth.

REF: pp. 336–337

9. ANS: b
a. Patients usually detect a salty taste due to cystic fluid draining into the oral cavity.
b. Correct. Severe pain is not a clinical feature of a nasopalatine duct cyst. Most cysts are 

asymptomatic.
c. A burning sensation is a clinical feature of nasopalatine duct cysts. The burning stems 

from the pressure from the cyst.
d. Swelling is a well-defined clinical feature of nasopalatine duct cysts.

REF: p. 350

10. ANS: c
a. The epicenter of a radicular cyst is usually located at the apex of the tooth involved.
b. The epicenter of a dentigerous cyst is usually located above the crown of the tooth.
c. Correct. The epicenter of a residual cyst is always above, not below, the inferior alveolar 

nerve canal.
d. The epicenter of a keratocystic odontogenic tumor is found superior to the inferior 

alveolar nerve canal.

REF: p. 337
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11. ANS: d
a. Treatment of a tooth with a radicular cyst includes extraction.
b. Treatment of a tooth with a radicular cyst includes apical surgery.
c. Treatment of a tooth with a radicular cyst includes marsupialization.
d. Correct. Treatment of a tooth with a radicular cyst does NOT include an open and drain 

procedure.

REF: p. 336

12. ANS: a
a. Correct. A cyst remaining after incomplete removal of the original is a residual cyst.
b. A radicular cyst appears with a nonvital tooth.
c. A dentigerous cyst appears around the crown of an unerupted tooth.
d. An odontogenic keratocyst usually forms around an unerupted tooth.

REF: p. 336

13. ANS: a
a. Correct. A mesiodens generally is located between the maxillary central incisors.
b. A mesiodens is not generally located between the mandibular central incisors.
c. A mesiodens is not generally located between the maxillary lateral incisors and canines.
d. A mesiodens is not generally located between the mandibular lateral incisors and canines.

REF: p. 338

14. ANS: c
a. Dental cyst is another name for the radicular cyst.
b. A radicular cyst is also known as a periapical cyst or a dental cyst.
c. Correct. Follicular cyst is another name for a dentigerous cyst.
d. A primordial cyst develops in place of a tooth.

REF: p. 338

15. ANS: d
a. Dentigerous cysts usually do not attach to the root of the involved tooth.
b. Dentigerous cysts usually do not attach to the crown of the involved tooth.
c. Dentigerous cysts usually do not attach to the lateral aspect of the tooth follicle.
d. Correct. Dentigerous cysts usually attach at the cementoenamel junction of the involved 

tooth.

REF: p. 338

16. ANS: c
a. Pain is not a common clinical feature of a dentigerous cyst.
b. The internal aspect of a dentigerous cyst is radiolucent.
c. Correct. A dentigerous cyst is a slow-growing cyst and not a fast-growing cyst.
d. A dentigerous cyst usually has a well-defined cortex.

REF: p. 338
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17. ANS: a
a. Correct. A dentigerous cyst usually has a well-defined cortex.
b. A dentigerous cyst has the tendency to resorb adjacent teeth.
c. A dentigerous cyst may displace the floor of the maxillary antrum.
d. A dentigerous cyst may cause expansion of the outer cortical boundary of the involved 

jaw.

REF: p. 338

18. ANS: d
a. 0-2 mm is not the follicular space size indicating a dentigerous cyst.
b. 1-3 mm is normal follicular space size, therefore not indicating a dentigerous cyst.
c. 3-4 mm is not the follicular space size indicating a dentigerous cyst.
d. Correct. The follicular space occupying more than 5 mm is MOST LIKELY a dentiger-

ous cyst.

REF: p. 338

19. ANS: c
a. Pain is not the most reliable method to diagnose a dentigerous cyst. Pain is usually not 

associated with a dentigerous cyst.
b. While a dentigerous cyst is usually associated with an unerupted tooth, a missing tooth 

is not the most reliable method to diagnose a dentigerous cyst. Radiographic imaging is 
needed.

c. Correct. A radiographic exam is one of the most reliable methods to diagnose a dentiger-
ous cyst.

d. A histopathologic exam is not specific; therefore, radiographs and surgical observation of 
the attachment of the cyst to the cementoenamel junction are used to diagnose a cyst.

REF: p. 338

20. ANS: a
a. Correct. The keratocystic odontogenic tumor has a high propensity for recurrence.
b. The epithelial lining is keratinized.
c. The keratocystic odontogenic tumor commonly occurs in the posterior body of the 

mandible.
d. The cyst often contains a cheesy material which is derived from the epithelial lining.

REF: p. 343

21. ANS: d
a. Currettage is not a treatment usually recommended for a dentigerous cyst.
b. Jaw resection is not a treatment usually recommended for a dentigerous cyst.
c. Aspiration is not a treatment usually recommended for a dentigerous cyst.
d. Correct. Surgical removal of the cyst, which may include the tooth, is usually the recom-

mended treatment for a dentigerous cyst.

REF: p. 338
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22. ANS: a
a. Correct. The mandibular first molar is frequently associated with a buccal bifurcation 

cyst.
b. The third molar is not a tooth frequently associated with a buccal bifurcation cyst.
c. The maxillary second molar is not a tooth frequently associated with a buccal bifurcation 

cyst.
d. The maxillary first premolar is not a tooth frequently associated with a buccal 

bifurcation.

REF: p. 341

23. ANS: c
a. One clinical feature of a calcifying cystic odontogenic tumor is painlessness.
b. One clinical feature of calcifying cystic odontogenic tumor is that it is slow-growing.
c. Correct. The second molar is NOT the most common tooth associated with a calcifying 

cystic odontogenic tumor. The most common tooth associated with calcifying cystic 
odontogenic tumor is the cuspid.

d. There is equal distribution between the maxilla and mandible in a calcifying cystic odon-
togenic tumor.

REF: pp. 348–349

24. ANS: c
a. A radiographic feature that aids in the diagnosis of the KOT is its common location in 

the posterior body of the mandible.
b. A KOT shows evidence of a cortical border, when not secondarily infected.
c. Correct. The internal structure of a KOT is most commonly radiolucent, not 

radiopaque.
d. The KOT presents with curved internal septa in some cases.

REF: p. 343

25. ANS: d
a. The maxillary lateral occlusal film is used to evaluate the palatal roots of the molar teeth 

and locate foreign bodies or lesions in the posterior maxilla. The most common location 
of a BBC is the mandibular first molars.

b. The maxillary topographic occlusal film is used to evaluate the palate and anterior teeth 
of the maxilla. The most common location of a BBC is the mandibular first molars.

c. The mandibular topographic occlusal film is used to evaluate the anterior teeth of the 
mandible. The most common location of a BBC is the mandibular first molars.

d. Correct. The mandibular cross-sectional occlusal is the optimal diagnostic film to view 
tooth-tipping caused by the buccal bifurcation cyst (BBC). The most common location 
of a BBC is the mandibular first molars.

REF: pp. 341–342
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26. ANS: d
a. Removal of a buccal bifurcation cyst is one type of treatment.
b. Buccal bifurcation cysts have some tendency to resolve; therefore, no intervention may 

be necessary.
c. One type of treatment for a buccal bifurcation cyst is conservative curettage.
d. Correct. Extraction of the involved tooth is not a recommended treatment for a buccal 

bifurcation cyst.

REF: p. 343

27. ANS: b
a. A panorex is not the recommended film to diagnose a buccal bifurcation cyst.
b. Correct. An occlusal film is the recommended film commonly used to diagnose a buccal 

bifurcation cyst.
c. A periapical is not the recommended film to diagnose a buccal bifurcation cyst.
d. A bite-wing is not the recommended film to diagnose a buccal bifurcation cyst.

REF: pp. 341–342

28. ANS: d
a. Residual cysts do not have identifying tumor-like characteristics.
b. Dentigerous cysts do not have identifying tumor-like characteristics.
c. Buccal bifurcation cysts do not have identifying tumor-like characteristics.
d. Correct. The odontogenic keratocyst has tumor-like characteristics in the lining 

epithelium.

REF: p. 343

29. ANS: d
a. A panoramic is a radiographic examination used in the preliminary diagnosis of kerato-

cystic odontogenic tumors; however, a computed tomography is necessary for a complete 
diagnosis of the cyst.

b. A periapical is a radiographic film used in the preliminary diagnosis of keratocystic 
odontogenic tumors; however, a computed tomography is necessary for a complete diag-
nosis of the cyst.

c. Lateral jaw/oblique projection is used to examine the posterior region of the mandible 
and is a valuable radiographic projection; however, it is not necessary to diagnose kera-
tocystic odontogenic tumors.

d. Correct. Computed tomography is necessary for a complete diagnosis of a keratocystic 
odontogenic tumor.

REF: p. 344

30. ANS: b
a. The nasopalatine duct cysts do not have salivary gland traits.
b. Correct. The glandular odontogenic cyst has features which include salivary gland traits.
c. Basal cell nevus syndrome does not have salivary gland traits.
d. Keratocystic odontogenic tumors do not have salivary gland traits.

REF: p. 348
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31. ANS: a
a. Correct. If a keratocystic odontogenic tumor is suspected, an examination by a radiologist 

is recommended for a diagnosis.
b. A periodontist is not a specialist that one would be referred to for a keratocystic odon-

togenic tumor.
c. An endodontist is not a specialist that one would be referred to for a keratocystic odon-

togenic tumor.
d. An oral surgeon is not a specialist that one would be referred to for a keratocystic odon-

togenic tumor.

REF: pp. 343–344

32. ANS: d
a. Aspiration of the cyst is not the choice of treatment for a keratocystic odontogenic tumor.
b. Antibiotics are not the choice of treatment for a keratocystic odontogenic tumor.
c. Extraction of the tooth involved is not the choice of treatment for a keratocystic odon-

togenic tumor.
d. Correct. Complete removal of the cystic wall is the treatment considered necessary for 

a keratocystic odontogenic tumor.

REF: p. 344

33. ANS: b
a. Multiple KOTs are apparent in basal cell nevus syndrome.
b. Correct. Cysts have a tendency to recur in basal cell nevus syndrome.
c. The cysts may be smooth, rounded, or oval shaped in basal cell nevus syndrome.
d. Cysts appear in the posterior region of the mandible in basal cell nevus syndrome.

REF: p. 346

34. ANS: c
a. Genetic counseling is a recommended option for management of basal cell nevus 

syndrome.
b. Computed tomography is a recommended option for management of basal cell nevus 

syndrome.
c. Correct. Surgical opening and draining of the cyst is not recommended in the manage-

ment of basal cell nevus syndrome. The KOTs associated with basal cell nevus syndrome 
are treated more aggressively than single KOTs.

d. The periodic evaluation of recurrent KOTs is a recommended management component 
in basal cell nevus syndrome.

REF: p. 347

35. ANS: b
a. Glandular odontogenic cysts have a high recurrence rate if not completely removed.
b. Correct. The lateral periodontal cyst is usually not a recurring cyst.
c. Calcifying cystic odontogenic cysts (CCOTs) may recur.
d. The keratocystic odontogenic tumor demonstrates a chance for recurrence.

REF: p. 347
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36. ANS: a
a. Correct. Glandular odontogenic cysts are more predominant in females than males.
b. Glandular odontogenic cysts have a high recurrence rate.
c. Glandular odontogenic cysts are common in the mandible.
d. Displacement of teeth occurs with a glandular odontogenic cyst.

REF: p. 348
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C H A P T E R  22 

Benign Tumors

Multiple Choice
1. Which is a growth formed by an increase in the number of normal cells?

a. Hyperemia.
b. Hyperplasia.
c. Hypertrophy.
d. Hamartoma.

2. All are characteristics of benign tumors EXCEPT one. Which one is the EXCEPTION?
a. Slow growing.
b. Insidious onset.
c. Will metastasize.
d. Spread by direct extension.

3. Which imaging technique is required for a bony lesion that has extended into soft tissue?
a. Intraoral.
b. Panoramic.
c. Computed tomography.
d. Magnetic resonance imaging.

4. The location of a lesion is MOST closely related to its
a. maturity.
b. calcified component.
c. anatomic predilection.
d. effects on adjacent tissues.

5. Benign tumor effects on surrounding structures include all EXCEPT one. Which one is the 
EXCEPTION?
a. Resorbed tooth roots.
b. Displacement of teeth.
c. Growth of new bone in normal areas.
d. Expansion and thinning of bony cortices.

6. Torus palatinus, torus mandibularis, and dense bone island are examples of
a. hyperostosis.
b. benign tumors.
c. buccal exostoses.
d. odontogenic organization.
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7. The predilection for torus palatinus development includes all EXCEPT one. Which one is 
the EXCEPTION?
a. Women.
b. Children.
c. Eskimos.
d. Certain racial groups.

8. Which is a common complaint of patients who present with large torus palatinus?
a. Rapid growth.
b. Bulk reaches downward.
c. Soreness and/or pain due to trauma.
d. Pale appearance of overlying tissue.

9. Radiographic features of the torus palatinus include appearing
a. radiolucent.
b. with ill-defined radiopaque border.
c. homogeneously radiolucent internally.
d. superimposed on apical areas of maxillary teeth.

10. Under which condition is treatment required for a torus palatinus?
a. Presence of tongue thrust.
b. Interference with swallowing.
c. Construction of maxillary denture.
d. Placement of posterior crown and bridge.

11. The predilection for mandibular tori development includes all EXCEPT one. Which one 
is the EXCEPTION?
a. Usually occur bilaterally.
b. Discovered in middle-aged adults.
c. Protrude from lingual near premolar teeth.
d. Occur more frequently than torus palatinus.

12. Radiographic features of the torus palatinus include all EXCEPT one. Which one is the 
EXCEPTION?
a. Radiopaque.
b. Homogeneous internal structure.
c. Less dense as they extend posteriorly.
d. Sharply demarcated anteriorly and posteriorly.

13. Which is the MOST common location for development of exostoses other than the man-
dibular and palatinus tori?
a. Palatal crest.
b. Maxillary alveolar process.
c. Crestal bone under a pontic.
d. Mandibular alveolar process.

14. The presence of maxillary buccal exostoses presents which radiographic concern?
a. Image receptor placement.
b. Inappropriate horizontal angulation.
c. Image overlaps roots of adjacent teeth.
d. Obtainment of adequate vertical angulation.



300 22—Benign Tumors

15. Dense bone islands (DBIs) are the internal counterparts to
a. tori.
b. exostoses.
c. benign tumors.
d. odontogenic tumors.

16. Which is a clinical feature of dense bone islands (DBIs)?
a. Painful.
b. Discolored.
c. Asymptomatic.
d. Facial swelling.

17. Radiographic features of dense bone islands (DBIs) include all EXCEPT one. Which is the 
EXCEPTION?
a. Well-defined periphery.
b. Appear in areas of tooth absence.
c. Uniformly radiopaque internal structure.
d. No trace of radiolucent margin or capsule.

18. Although rare, which is a possible effect of dense bone islands (DBIs) on surrounding oral 
tissues?
a. Tooth necrosis.
b. Tooth displacement.
c. External root resorption.
d. Advanced periodontal destruction.

19. Which radiographic difference distinguishes periapical cemental dysplasia from dense bone 
islands (DBIs)?
a. Surrounds vital teeth.
b. At apex of nonvital teeth.
c. Total radiopacity in early lesion stage.
d. Radiolucent periphery in mixed lesion stage.

20. Which condition should be suspected if there are five or more dense bone islands (DBIs) 
present radiographically?
a. Peutz-Jeghers.
b. Hyperexostoses.
c. Osteogenic sarcoma.
d. Gardner’s syndrome.

21. Which is NOT a classification of odontogenic tumors?
a. Neuroectodermal.
b. Odontogenic epithelium.
c. Odontogenic ectomesenchyme.
d. Connective tissue and odontogenic epithelium.
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22. Which odontogenic epithelial tumor, commonly found in the molar-ramus region of the 
mandible, is described as having a soap-bubble radiographic appearance?
a. Ameloblastoma.
b. Dentigerous cyst.
c. Giant cell granuloma.
d. Odontogenic myxoma.

23. Effects of the ameloblastoma on surrounding tissues include all EXCEPT one. Which one 
is the EXCEPTION?
a. Extensive root resorption.
b. Apical tooth displacement.
c. Expansion and thinning of the cortical plate.
d. Association with the crown of an unerupted tooth.

24. Which tumors have a tendency to recur if not completely removed?
a. Ameloblastomas.
b. Ameloblastic fibromas.
c. Complex and compound odontomas.
d. Calcifying epithelial odontogenic tumors.

25. Which important feature is CT imaging able to provide when an ameloblastoma is 
diagnosed?
a. Extent of lesion involvement of teeth.
b. Extent of lesion damage to soft tissues.
c. Detection of bone perforation and soft tissue invasion.
d. Differentiation of internal curved bony septa from straight septa.

26. Which is the most characteristic and diagnostic radiographic finding associated with a 
calcifying epithelial odontogenic tumor (CEOT)?
a. Wispy ill-defined septa.
b. Perforation of cortical bone.
c. Radiopaque toothlike denticles.
d. Radiopacities close to crown of embedded tooth.

27. An abnormality characterized by the production of mature tooth components is called a/an
a. odontoma.
b. hamartoma.
c. calcified tumor.
d. compound tumor.

28. The most common odontogenic tumor is the
a. neuroma.
b. odontoma.
c. amelobastoma.
d. adenomatoid odontogenic tumor (AOT).

29. Which odontoma presents with a nondescript mass of dental tissue?
a. Dilated.
b. Complex.
c. Compound.
d. Hamartoma.
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30. Characteristics of the odontoma include all EXCEPT one. Which one is the EXCEPTION?
a. Not locally invasive.
b. Typically do not recur.
c. Removed by surgical resection.
d. Interfere with eruption of permanent teeth.

31. Characteristics of the odontogenic myxoma include all EXCEPT one. Which one is the 
EXCEPTION?
a. Encapsulated.
b. Intraosseous neoplasm.
c. Develop only in facial bones.
d. Loose, gelatinous consistency.

32. Which slow-growing neoplasm, composed mainly of cementum-like tissue, manifests as a 
bulbous growth attached to the apex of a permanent tooth root?
a. Hypercementosis.
b. Sclerosing osteitis.
c. Cemental dysplasia.
d. Benign cementoblastoma.

33. Which neuroectodermal neoplasm is usually located within the expanded inferior alveolar 
nerve canal posterior to the mental foramen?
a. Neuroma.
b. Osteoma.
c. Neurofibromatosis.
d. Central neurilemmoma.

34. Which occurrence is associated with von Recklinghausen disease?
a. Osteomas.
b. Café-au-lait spots.
c. Intestinal polyposis.
d. Family history of intestinal cancer.

35. Which neoplasm, often associated with Gardner’s syndrome, lacks cellular pleomorphism, 
originates in bone, and aggressively invades surrounding soft tissue?
a. Osteoma.
b. Osteoid osteoma.
c. Sclerosing osteitis.
d. Desmoplastic fibroma of bone.

36. Which is a direct communication between an artery and a vein?
a. Fistula.
b. Hemangioma.
c. Multilocular lesion.
d. Central A-V aneurysm.
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Feedback
1. ANS: b

a. Hyperemia is an increase in the amount of blood in a tissue.
b. Correct. Hyperplasia is an increase in the number of normal cells in normal 

arrangement.
c. Hypertrophy is an enlargement of a tissue due to an increase in the size of the cells.
d. Hamartomas, such as an odontoma, are overgrowths of disorganized normal tissue.

REF: p. 359

2. ANS: c
a. Benign tumors grow slowly.
b. Benign tumors typically have an insidious onset.
c. Correct. Benign tumors do not metastasize.
d. Benign tumors spread by direct extension.

REF: p. 359

3. ANS: d
a. Intraoral imaging will not record a lesion that has extended into the surrounding soft 

tissue.
b. A panoramic image may show significant details of a bony lesion; however, it will not 

record soft tissue changes.
c. Computed tomography is essential for viewing central bone lesions; however, it will not 

record soft tissue changes.
d. Correct. Magnetic resonance imaging (MRI) is required to view a lesion that has 

extended into the surrounding soft tissue.

REF: p. 359

4. ANS: c
a. The tumor cells that make up the central region of the lesion are more mature than those 

toward the periphery of the lesion.
b. If the lesion contains a calcified component, it is usually residual bone or a calcified 

material produced by the tumor.
c. Correct. The location of a lesion is MOST closely related to its anatomic predilection.
d. The characteristics and traits of the tumor affect adjacent tissues more than the location 

of the tumor.

REF: pp. 359–360

5. ANS: c
a. Benign tumors can cause root resorption.
b. Benign tumors can cause displacement of teeth.
c. Correct. Benign tumors are distinguished from bony hyperplasia by their displacement 

of structures, whereas hyperplasias grow new bone.
d. Benign tumors can cause expansion and thinning of bony cortices.

REF: p. 359
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6. ANS: a
a. Correct. Bony hyperplasias such as torus palatinus, torus mandibularis, and dense bone 

island are not considered tumors because of the normal arrangement of the tissue.
b. Bony hyperplasias such as torus palatinus, torus mandibularis, and dense bone island are 

not considered tumors because of the normal arrangement of the tissue.
c. While exostose is a term used interchangeably with bony hyperplasia, these examples are 

not associated with the buccal aspect of the jaws and teeth.
d. There are three types of tumors that arise from the tissues associated with odontogenic 

organization: odontogenic epithelium, mixed tumors, and tumors composed primarily of 
ectomesenchyme.

REF: pp. 360–361

7. ANS: b
a. Torus palatinus develops about twice as often in women as in men.
b. Correct. Torus palatinus is rarely seen in children.
c. Torus palatinus develops more often in ethnic groups including Native Americans, 

Eskimos, and Norwegians.
d. Torus palatinus has a predilection for certain racial groups.

REF: p. 361

8. ANS: c
a. Most patients are unaware of the torus formation. The torus palatinus is slow growing, 

but patients who newly discover their torus may insist that it is rapidly growing.
b. Patients are typically unaware of the bulk of the torus palatinus until it becomes trauma-

tized for some reason.
c. Correct. Soreness and/or pain due to trauma to the overlying tissue of the torus palatinus 

is a common complaint.
d. Patients are typically unaware of the pale appearance of thinly stretched tissue on the 

torus palatinus.

REF: p. 361

9. ANS: d
a. Radiographic features of the torus palatinus include appearing radiopaque, not radiolu-

cent, when visible on the image.
b. Radiographic features of the torus palatinus include appearing with a well-defined, not 

ill-defined, border of the radiopaque shadow.
c. Radiographic features of the torus palatinus include appearing homogeneously radio-

paque, not radiolucent, internally.
d. Correct. Radiographic features of the torus palatinus include appearing superimposed 

on apical areas of maxillary teeth.

REF: p. 361
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10. ANS: c
a. Treatment is usually not required for a torus palatinus; the presence of tongue thrust is 

not related to a torus palatinus.
b. Treatment is usually not required for a torus palatinus; presence of a torus palatinus does 

not affect swallowing.
c. Correct. Treatment is usually not required for a torus palatinus unless it is necessary to 

remove it to facilitate proper fit of a maxillary denture.
d. Treatment is usually not required for a torus palatinus; the presence of a torus palatinus 

does not affect placement of a posterior crown and bridge.

REF: p. 362

11. ANS: d
a. Mandibular tori usually occur bilaterally, although they can also occur unilaterally.
b. Mandibular tori are typically discovered in middle-aged adults.
c. Mandibular tori protrude from the lingual aspect of the mandible near the premolar teeth.
d. Correct. Mandibular tori tend to occur less frequently than torus palatinus.

REF: p. 362

12. ANS: d
a. The radiographic appearance of the torus palatinus is radiopaque.
b. The radiographic appearance of the torus palatinus includes a homogeneous-appearing 

internal structure.
c. The radiographic appearance of the torus palatinus becomes less dense as the tori extend 

posteriorly.
d. Correct. The radiographic appearance of the torus palatinus is a sharply demarcated 

anterior periphery becoming less dense as the tori extend posteriorly.

REF: p. 362

13. ANS: b
a. While exostoses may occur along the palatal crest, the MOST common location for 

development of exostoses is the maxillary alveolar process.
b. Correct. The MOST common location for development of exostoses other than the 

mandibular and palatinus tori is the maxillary alveolar process.
c. While exostoses may develop on the crestal bone under a pontic, the MOST common 

location for development of exostoses is the maxillary alveolar process.
d. While exostoses may occur on the mandibular alveolar process, the MOST common 

location for development of exostoses is the maxillary alveolar process.

REF: p. 363
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14. ANS: c
a. Image receptor placement is not a concern since exostoses are located on the buccal 

surface.
b. The presence of maxillary buccal exostoses is not related to inappropriate horizontal 

angulation.
c. Correct. The presence of maxillary exostoses may cause a radiopaque shadow that over-

laps and obscures the roots of adjacent teeth.
d. The presence of maxillary buccal exostoses does not affect obtainment of adequate vertical 

angulation.

REF: p. 363

15. ANS: b
a. Dense bone islands (DBIs) are the internal counterparts of exostoses.
b. Correct. Dense bone islands (DBIs) are the internal counterparts of exostoses.
c. Dense bone islands (DBIs) are NOT the internal counterparts of benign tumors but 

rather of exostoses.
d. Dense bone islands (DBIs) are NOT the internal counterparts of odontogenic tumors 

but rather of exostoses.

REF: p. 365

16. ANS: c
a. Pain is NOT a clinical feature of DBIs.
b. Discoloration is NOT a clinical feature of DBIs.
c. Correct. DBIs are asymptomatic.
d. Facial swelling is NOT a clinical feature of DBIs.

REF: p. 365

17. ANS: b
a. DBIs appear radiographically to have a well-defined periphery.
b. Correct. The presence of DBIs does not correlate with areas of tooth absence.
c. DBIs appear radiographically to have an internal structure that is uniformly 

radiopaque.
d. DBIs do not appear radiographically to have a radiolucent margin or capsule.

REF: p. 365

18. ANS: c
a. Tooth necrosis is not associated with DBIs.
b. Tooth displacement is not associated with DBIs.
c. Correct. Although rare, dense bone islands (DBIs) can cause external root resorption.
d. Periodontal destruction is not associated with DBIs.

REF: p. 365
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19. ANS: d
a. Both periapical cemental dysplasia and DBIs surround vital teeth.
b. Both periapical cemental dysplasia and DBIs surround vital teeth.
c. Periapical cemental dysplasia is translucent in its early lesion stage.
d. Correct. The mixed lesion stage of periapical cemental dysplasia is distinguished from 

DBIs by the radiographic appearance of a radiolucent periphery.

REF: p. 365

20. ANS: d
a. Peutz-Jeghers syndrome is characterized by multiple melanotic pigmentations and is 

associated with benign intestinal polyposis.
b. Hyperexostoses are bony projections from a bony surface; DBIs are within the bony 

confinements of the jaw.
c. Osteogenic sarcoma is a malignant tumor, whereas DBIs and osteomas seen in Gardner’s 

syndrome are benign.
d. Correct. If five or more DBIs are observed, Gardner’s syndrome should be considered 

and the patient referred because of the potential for a high rate of malignant transforma-
tion of intestinal polyps.

REF: p. 365

21. ANS: a
a. Correct. A tumor of neuroectodermal origin arises from the Schwann cells that make 

up the inner layer covering of the peripheral nerves.
b. Odontogenic epithelial tumors include the ameloblastoma and the calcifying epithelial 

odontogenic tumor (CEOT).
c. Mesenchymal or odontogenic ectomesenchyme tumors include odontogenic myxoma, 

benign cementoblastoma, and the central odontogenic fibroma.
d. Mixed tumors of odontogenic epithelium and odontogenic ectomesenchyme include the 

odontoma, ameloblastic fibroma, and the adenomatoid odontogenic tumor (AOT).

REF: p. 365

22. ANS: a
a. Correct. The ameloblastoma is described as having a soap-bubble radiographic appear-

ance because of the numerous small compartments formed by septa.
b. Small ameloblastomas located around the crown of an unerupted tooth often cannot be 

differentiated from a dentigerous cyst. The presence of bony septa aids the diagnosis.
c. Giant cell granulomas appear to have a more granular or wispy ill-defined septa than the 

distinct ameloblastoma.
d. While odontogenic myxomas have similar-appearing septa, there are usually one or more 

thin, sharp, straight septa that are characteristic of the myxoma.

REF: p. 365
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23. ANS: d
a. An ameloblastoma can cause extensive root resorption.
b. An ameloblastoma can cause apical tooth displacement because of its propensity to form 

occlusal to a tooth.
c. An ameloblastoma can cause expansion and thinning of the cortical plate resulting in a 

thin eggshell of bone.
d. Correct. A distinguishing feature between the early stage ameloblastoma and the den-

tigerous cyst is that the dentigerous cyst is always associated with an unerupted tooth, 
whereas the ameloblastoma is not.

REF: p. 376

24. ANS: a
a. Correct. Ameloblastomas have a tendency to recur if not completely removed.
b. The rate of recurrence of ameloblastic fibromas is low.
c. Complex and compound odontomas do not recur.
d. A calcifying epithelial odontogenic tumor is not as aggressive as an ameloblastoma and 

can be treated more conservatively, without recurrence.

REF: p. 378

25. ANS: c
a. The importance of CT imaging of an ameloblastoma is to detect bone perforation and 

invasion of the lesion into soft tissues.
b. If the ameloblastoma has invaded the soft tissue, magnetic resonance imaging (MRI) is 

necessary.
c. Correct. The importance of CT imaging of an ameloblastoma is to detect bone perfora-

tion and invasion of the lesion into soft tissues.
d. If the ameloblastoma is mature enough to have a soap-bubble appearance, curved and 

straight septa can be distinguished in a panoramic image.

REF: pp. 376–377

26. ANS: d
a. The internal structure of the CEOTs is typically described as numerous scattered, radio-

paque foci of varying size and density; not wispy ill-defined septa.
b. Typically, CEOTs do not cause perforation of the cortical bone.
c. Compound odontomas, not CEOTs, have a number of toothlike structures or denticles 

that appear radiopaque.
d. Correct. The most characteristic and diagnostic radiographic finding associated with 

CEOTs is the radiopacities located close to the crown of the embedded tooth.

REF: p. 367



22—Benign Tumors 309

27. ANS: a
a. Correct. An odontoma is an abnormal growth that is radiographically and histologically 

characterized by the production of mature tooth components such as enamel, dentin, 
cementum, and pulp tissues.

b. A hamartoma is an abnormal organization of normal tissue elements; an odontoma is 
one example of a hamartoma.

c. While parts of the hamartoma may be calcified, the correct terminology is odontoma.
d. An odontoma is an abnormal growth that is characterized by the production of mature 

tooth components; there are compound and complex odontomas.

REF: pp. 370–371

28. ANS: b
a. The neuroma is a non-odontogenic tumor. The most common odontogenic tumor is the 

odontoma.
b. Correct. The most common odontogenic tumor is the odontoma.
c. The most common odontogenic tumor is the odontoma, not the ameloblastoma.
d. The most common odontogenic tumor is the odontoma, not the adenomatoid odon-

togenic tumor (AOT).

REF: p. 372

29. ANS: b
a. A dilated odontoma is thought to be a severe expression of dens in dente.
b. Correct. A complex odontoma presents with a nondescript mass of dental tissue.
c. A compound odontoma presents with multiple well-formed recognizable but deformed 

teeth within its borders.
d. A hamartoma is an abnormal organization of normal tissue elements; an odontoma is 

one example of a hamartoma.

REF: p. 371

30. ANS: c
a. Odontomas are not locally invasive.
b. Odontomas typically do not recur.
c. Correct. Odontomas are removed by simple excision, not resection.
d. Odontomas interfere with eruption of permanent teeth.

REF: p. 374

31. ANS: a
a. Correct. The odontogenic myxoma is NOT encapsulated.
b. The odontogenic myxoma is an intraosseous neoplasm.
c. The odontogenic myxoma develops only in facial bones.
d. The odontogenic myxoma has a loose, gelatinous consistency that appears radiolucent on 

images.

REF: p. 378
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32. ANS: d
a. Hypercementosis is the condition of an excessive formation of cementum on the teeth/

teeth roots. It is NOT a neoplasm.
b. Sclerosing osteitis is a change in bone, thought to be a reaction to low-grade infection, 

near the apices of teeth.
c. Cemental dysplasia is NOT a neoplasm. It is a disordered increased production of 

cementum and bone.
d. Correct. A benign cementoblastoma is a slow-growing neoplasm, composed mainly of 

cementum-like tissue that manifests as a bulbous growth attached to the apex of a per-
manent tooth root.

REF: p. 380

33. ANS: d
a. The most common location of the neuroma is the mental foramen.
b. Osteomas originate from the periosteum and are most common in the frontal and 

ethmoid sinuses.
c. Neurofibromatosis demonstrates changes in mandibular morphology, occasionally result-

ing in branched mandibular canal.
d. Correct. The central neurilemmoma is a neuroectodermal neoplasm most often located 

within the expanded inferior alveolar nerve canal posterior to the mental foramen.

REF: p. 384

34. ANS: b
a. The presence of multiple osteomas is associated with Gardner’s syndrome.
b. Correct. Café-au-lait spots are associated with von Recklinghausen disease.
c. A type of familial multiple intestinal polyposes are associated with Gardner’s 

syndrome.
d. A family history of intestinal cancer, in addition to the presence of multiple osteomas, 

may be associated with Gardner’s syndrome.

REF: p. 385

35. ANS: d
a. Osteomas, also associated with Gardner’s syndrome, originate from the periosteum and 

are most common in the frontal and ethmoid sinuses.
b. Osteoid osteoma is extremely rare in the jaws and is not associated with Gardner’s 

syndrome.
c. Sclerosing osteitis is a change in bone, thought to be a reaction to low-grade infection, 

near the apices of teeth.
d. Correct. Desmoplastic fibroma of bone is often associated with Gardner’s syndrome, 

originates in bone but aggressively invades surrounding soft tissue, and lacks cellular 
pleomorphism.

REF: p. 398
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36. ANS: d
a. A fistula is a general term used to describe an abnormal tract connecting two body 

surfaces.
b. A hemangioma is a benign tumor consisting of blood vessels.
c. A lesion that is multilocular contains several units or spaces.
d. Correct. A central A-V aneurysm is a direct communication between an artery and a 

vein.

REF: p. 392
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C H A P T E R  23 

Other Bone Diseases 

Multiple Choice
1. Fibrous dysplasia is least likely to be found in the

a. ribs.
b. tibia.
c. maxilla.
d. mandible.

2. Which is NOT associated with fibrous dysplasia?
a. Pain.
b. Radiolucent lesions.
c. Hypercementosis.
d. Unilateral facial swelling.

3. Periapical cemental dysplasia (PCD) usually affects which teeth?
a. Maxillary anterior.
b. Maxillary posterior.
c. Mandibular anterior.
d. Mandibular posterior.

4. Oral lesions of Langerhans’ cell histiocytosis
a. form slowly, over many years.
b. cause sharp transient pain.
c. produce bony swelling.
d. occur in 90% of documented cases of Langerhans’.

5. Which does NOT epitomize periapical cemental dysplasia (PCD)?
a. Root resorption.
b. Absence of pain.
c. Vital teeth involved.
d. Female predilection.

6. Which differentiates periapical cemental dysplasia from florid osseous dysplasia?
a. Age of patient.
b. Race of patient.
c. Extensiveness of lesions.
d. Radiographic features.
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7. Which is common to both florid osseous dysplasia and Paget’s disease of bone?
a. The entire jaw can be affected.
b. Elevated alkaline phosphatase levels.
c. Cotton-wool appearance of lesions.
d. Lesions centered above the inferior alveolar nerve canal.

8. Which is the most common site of cemento-ossifying fibromas?
a. Facial bones.
b. Canine fossa.
c. Base of skull.
d. Premolar apex.

9. Which characteristic differentiates cemento-ossifying fibroma (COF) and fibrous 
dysplasia?
a. Tumor-like behavior.
b. Displacement of teeth.
c. Well-defined periphery.
d. Lesions located in mandible.

10. Cemento-ossifying fibromas are NOT
a. painful.
b. found in young adults.
c. mixed radiolucent-radiopaque.
d. associated with tooth displacement.

11. Eosinophilic granulomas (EG) typically emerge from which tissue?
a. Bone.
b. Brain.
c. Muscle.
d. Cartilage.

12. Which is NOT a clinical feature of central giant cell granulomas?
a. Painless swelling.
b. Usually slow growing.
c. Palpation elicits severe pain.
d. Diagnosed on routine exam.

13. Central giant cell granulomas
a. always emerge in the maxilla.
b. usually destroy the lamina dura of involved teeth.
c. rarely elicit cortical bone destruction.
d. never exhibit well-defined margins.

14. Which is recommended for early Langerhans’ cell histiocytosis?
a. Chemotherapy.
b. Resection of the jaw.
c. No treatment required.
d. Surgical curettage of the lesion.
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15. Aneurysmal bone cysts are usually diagnosed in which age group?
a. 0-30.
b. 31-50.
c. 51-70.
d. 71 and older.

16. Sixty percent of central giant cell granulomas occur in which age group?
a. 0-20.
b. 21-30.
c. 31-50.
d. 51-70.

17. Cherubism
a. is a common communicable disease.
b. causes unilateral jaw enlargements.
c. produces giant cell granuloma-like lesions.
d. develops in young adulthood.

18. Cherubism is linked to the enlargement of which lymph nodes?
a. Cervical.
b. Occipital.
c. Submental.
d. Submandibular.

19. All, EXCEPT one, are associated with cherubism. Which is the EXCEPTION?
a. Depressed lower eyelids.
b. Destruction of tooth buds.
c. Bowing of the legs.
d. Bilateral jaw enlargement.

20. In Paget’s disease, facial or jaw pain is
a. probable.
b. common.
c. uncommon.
d. improbable.

21. Edentulous patients with Paget’s disease may experience which complication?
a. Tight, poorly fitting dentures.
b. Sensitivity to denture materials.
c. Denture-induced fungal infections.
d. Exostosis removal for denture fabrication.

22. Intraosseous lesions of Langerhans’ cell histiocytosis exhibit which radiographic feature?
a. Oval shape.
b. Radiopacity.
c. Multiple lesions.
d. Maxillary predilection.
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Feedback
1. ANS: d

a. The most common location of fibrous dysplasia is the ribs.
b. The tibia is the third most common location of fibrous dysplasia.
c. The maxilla is the fourth most common location of fibrous dysplasia.
d. Correct. Fibrous dysplasia is least likely to be found in the mandible.

REF: p. 402

2. ANS: a
a. Correct. Pain is rarely related to fibrous dysplasia.
b. Early lesions of fibrous dysplasia appear radiolucent.
c. The teeth involved in fibrous dysplasia may display hypercementosis.
d. Unilateral facial swelling with jaw involvement is a clinical feature of fibrous dysplasia.

REF: p. 402

3. ANS: c
a. Periapical cemental dysplasia (PCD) is not commonly located in the maxillary anterior 

teeth.
b. Periapical cemental dysplasia (PCD) is not commonly located in the maxillary posterior 

teeth.
c. Correct. The most common location of periapical cemental dysplasia (PCD) is man-

dibular anterior teeth.
d. Periapical cemental dysplasia (PCD) is not commonly located in the mandibular posterior 

teeth.

REF: p. 408

4. ANS: c
a. Lesions of Langerhans’ cell histiocytosis form quickly.
b. Oral lesions of Langerhans’ cell histiocytosis elicit a dull steady pain.
c. Correct. Bony swellings of the jaw are associated with oral lesions of Langerhans’ cell 

histiocytosis.
d. Oral lesions occur in only 10%, not 90%, of documented cases of Langerhans’ cell 

histiocytosis.

REF: p. 423

5. ANS: a
a. Correct. Root resorption is a rare finding in periapical cemental dysplasia.
b. Periapical cemental dysplasia is not painful.
c. Vital teeth are involved in bone dysplasia.
d. Females are nine times more likely to develop periapical cemental dysplasia.

REF: p. 410
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6. ANS: c
a. Age is a mutual similarity of periapical cemental dysplasia and florid osseous dysplasia; 

the mean age is 39 years.
b. Race is a mutual similarity of periapical cemental dysplasia and florid osseous dysplasia; 

black populations are affected most commonly.
c. Correct. The breadth of the lesions differentiates periapical cemental dysplasia from 

florid osseous dysplasia. Florid osseous dysplasia is the widespread form of periapical 
cemental dysplasia.

d. Radiographic features are a mutual similarity of periapical cemental dysplasia and florid 
osseous dysplasia, with the exception of larger lesions of florid osseous dysplasia.

REF: p. 411

7. ANS: c
a. The entire jaw can be affected in Paget’s disease; FOD is typically centered above the 

inferior alveolar canal.
b. Elevated alkaline phosphatase levels are present in Paget’s disease, not in florid osseous 

dysplasia.
c. Correct. A cotton-wool appearance of lesions can be found in both conditions.
d. Lesions are centered above the inferior alveolar nerve canal in florid osseous dysplasia. 

In Paget’s disease, the maxilla is involved twice as often as the mandible and the lesions 
are more likely to encompass the entire jaw.

REF: pp. 413, 421

8. ANS: a
a. Correct. The most common site of cemento-ossifying fibromas is the facial bones, 

specifically the mandible.
b. The canine fossa is a site for cemento-ossifying fibromas, but it is not the most common 

site.
c. The base of the skull is not the most common site for cemento-ossifying fibromas.
d. In the maxilla, cemento-ossifying fibromas develop in the canine fossa and zygomatic 

arch area; however, the facial bones are the most common site.

REF: p. 410

9. ANS: a
a. Correct. The tumor-like behavior of the COF distinguishes it from other bone 

dysplasias.
b. Lesions of both cemento-ossifying fibromas and fibrous dysplasia can displace teeth.
c. Ordinarily, the borders of both cemento-ossifying fibromas and fibrous dysplasia are well 

defined.
d. Lesions of both cemento-ossifying fibromas and fibrous dysplasia can be located in the 

mandible.

REF: p. 410
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10. ANS: a
a. Correct. Pain is not a characteristic of cemento-ossifying fibromas.
b. Cemento-ossifying fibromas usually occur in young adults.
c. Cemento-ossifying fibromas appear mixed radiolucent-radiopaque.
d. Cemento-ossifying fibromas have the capability of displacing teeth.

REF: pp. 394, 410

11. ANS: a
a. Correct. Eosinophilic granulomas (EG) usually materialize in bone: ribs, pelvis, long 

bones, skull and jaw.
b. Eosinophilic granulomas (EG) usually materialize in bone, not brain, tissue.
c. Eosinophilic granulomas (EG) usually materialize in bone, not muscle.
d. Eosinophilic granulomas (EG) usually materialize in bone, not cartilage.

REF: p. 423

12. ANS: c
a. Painless swelling is a clinical feature of central giant cell granuloma.
b. Central giant cell granuloma lesions are generally slow growing.
c. Correct. Pain upon palpation is not anticipated with central giant cell granuloma, 

although it may occur in a minority of cases.
d. Central giant cell granulomas are usually diagnosed during routine examinations.

REF: p. 416

13. ANS: b
a. Central giant cell granulomas appear twice as often in the mandible as in the maxilla.
b. Correct. Central giant cell granulomas usually destroy the lamina dura of involved teeth.
c. Cortical bone destruction is not unusual in central giant cell granulomas.
d. Central giant cell granulomas usually exhibit well-defined margins.

REF: p. 416

14. ANS: d
a. Chemotherapy is a treatment for disseminated Langerhans’ cell histiocytosis.
b. Resection of the jaw is not a treatment for Langerhans’ cell histiocytosis.
c. Treatment is recommended for Langerhans’ cell histiocytosis.
d. Correct. Surgical curettage of the lesion is the preferred treatment for Langerhans’ cell 

histiocytosis.

REF: p. 423

15. ANS: a
a. Correct. Aneurysmal bone cysts are usually diagnosed in patients 30 years and younger.
b. Aneurysmal bone cysts are not usually diagnosed in patients 31-50 years old.
c. Aneurysmal bone cysts are not usually diagnosed in patients 51-70 years old.
d. Aneurysmal bone cysts are not usually diagnosed in patients 71 years and older.

REF: p. 417
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16. ANS: a
a. Correct. Sixty percent of central giant cell granulomas occur before the age of 20.
b. Sixty percent of central giant cell granulomas occur in individuals before the age of 20, 

not between 21 and 30.
c. Sixty percent of central giant cell granulomas occur in individuals before the age of 20, 

not between 31 and 50.
d. Sixty percent of central giant cell granulomas occur in individuals before the age of 20, 

not between 51 and 70.

REF: p. 416

17. ANS: c
a. Cherubism is a rare inherited autosomal dominant disease.
b. Cherubism causes bilateral jaw enlargements; unilateral enlargements are rarely reported.
c. Correct. Cherubism presents with lesions composed of giant cell granuloma-like tissue.
d. Cherubism develops in early childhood between the ages of 2 and 6.

REF: p. 419

18. ANS: d
a. Enlarged cervical lymph nodes are not typically linked to cherubism.
b. Enlarged occipital lymph nodes are not typically linked to cherubism.
c. Enlarged submental lymph nodes are not typically linked to cherubism.
d. Correct. Enlarged submandibular lymph nodes are linked to cherubism.

REF: p. 419

19. ANS: c
a. The lower eyelids are depressed, exposing a thin line of sclera, in most cases of 

cherubism.
b. In severe cases of cherubism, tooth buds are destroyed.
c. Correct. Bowing of the legs is a clinical finding consistent with Paget’s disease, not 

cherubism.
d. Cherubism causes bilateral enlargement of the jaws.

REF: p. 419

20. ANS: c
a. Facial or jaw pain is not probable, but rather uncommon, in Paget’s disease.
b. Facial or jaw pain is not common, but rather uncommon, in Paget’s disease.
c. Correct. Facial pain is an uncommon occurrence in Paget’s disease.
d. Facial or jaw pain is not improbable, but rather uncommon, in Paget’s disease.

REF: p. 420
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21. ANS: a
a. Correct. Individuals with Paget’s disease may experience tight or poorly fitting 

dentures.
b. Sensitivity to denture materials is not linked to Paget’s disease. However, individuals with 

Paget’s disease may struggle with tight or poorly fitting dentures.
c. Denture-induced fungal infections are not linked to Paget’s disease. However, individuals 

with Paget’s disease may struggle with tight or poorly fitting dentures.
d. Exostosis is not linked to Paget’s disease. However, individuals with Paget’s disease may 

struggle with tight or poorly fitting dentures.

REF: p. 420

22. ANS: a
a. Correct. Intraosseous lesions of Langerhans’ cell histiocytosis may be oval, round, or 

irregularly shaped.
b. The internal structure of intraosseous lesions is completely radiolucent, not radiopaque.
c. Solitary lesions, not multiple lesions, are a differentiating radiographic feature of intraos-

seous lesions.
d. Intraosseous lesions commonly emerge in the mandible, rather than the maxilla.

REF: p. 423
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C H A P T E R  24 

Malignant Diseases

Multiple Choice
1. Which is the most common cancer discovered on oral examination?

a. Sarcoma.
b. Carcinoma.
c. Metastatic lesions from distant sites.
d. Malignancies of the hematopoietic system.

2. Taste distortion is called
a. dysgeusia.
b. dysphagia.
c. dysphonia.
d. dysesthesia.

3. Which diagnostic image offers a wide perspective of the maxillofacial osseous structures and 
discloses changes in diseased areas of the maxillary sinus?
a. Panoramic.
b. Medical CT.
c. Magnetic resonance imaging (MRI).
d. Positron emission tomography (PET).

4. All, EXCEPT one, characterize malignant lesions. Which is the EXCEPTION?
a. Pear-shaped.
b. Ulcerated borders.
c. Ill-defined borders.
d. Absence of encapsulation.

5. Benign tumors are linked to each, EXCEPT one. Which is the EXCEPTION?
a. Well-defined margins.
b. Floating teeth.
c. Displaced teeth.
d. Resorbing roots.

6. Oral squamous cell carcinoma invades which site last?
a. Lungs.
b. Lymph nodes.
c. Adjacent bone.
d. Connective tissue.
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7. Oral squamous cell carcinoma occurs most frequently in which location?
a. Soft palate.
b. Hard palate.
c. Buccal vestibule.
d. Lateral border of tongue.

8. Squamous cell carcinomas that originate in bone
a. are common neoplasms.
b. may elicit lip paresthesia.
c. occur without lymphadenopathy.
d. present with pain, swelling, and drainage.

9. The most common symptom of a squamous cell carcinoma that arises from a cyst is
a. pain.
b. numbness.
c. loose teeth.
d. paresthesia.

10. A squamous cell carcinoma originating in a cyst is capable of
a. Partial alveolar bone regeneration.
b. Partial alveolar process destruction.
c. Complete alveolar bone regeneration.
d. Complete alveolar process destruction.

11. Which differentiates a central mucoepidermoid carcinoma from other oral malignancies?
a. Location.
b. Internal structure.
c. Treatment options.
d. Gender predilection.

12. Malignant ameloblastoma is identified by which histologic feature?
a. Decreased mitosis.
b. Remnants of dental lamina.
c. Reactive peripheral sclerosis.
d. Large, hyperchromatic, pleomorphic nuclei.

13. Which rarely occurs with non-Hodgkin’s lymphoma?
a. Pruritus.
b. Mobile teeth.
c. Lymphadenopathy.
d. Reactive bone formation.

14. Which site has the lowest percentage of metastatic malignancies?
a. Jaws.
b. Ribs.
c. Skull.
d. Humerus.
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15. Metastatic disease usually occurs in which phase of life?
a. 10 to 20 years of age.
b. 20 to 40 years of age.
c. 40 to 70 years of age.
d. 70 to 90 years of age.

16. Which is the area most commonly affected by metastatic tumors?
a. Maxillary sinus.
b. Anterior hard palate.
c. Mandibular condyle.
d. Posterior area of the mandible.

17. Which is a rare radiographic feature of oral metastatic tumors?
a. Resorption of teeth.
b. Alveolar bone loss.
c. Polymorphous lesions.
d. Increased periodontal ligament space.

18. The most rare occurrence in osteosarcoma is
a. Codman’s triangle.
b. “hair-on-end” trabeculae.
c. laminar periosteal new bone.
d. sunray spicules.

19. Osteosarcomas are
a. asymptomatic.
b. rarely found in the jaw.
c. prone to occur more in females.
d. frequently associated with infection.

20. Chondrosarcomas are least likely to arise
a. within bone.
b. within soft tissue.
c. directly from cartilage.
d. at the periphery of bone.

21. A secondary chondrosarcoma arises from within which?
a. Bone.
b. Cartilage.
c. Soft tissue.
d. Benign tumor.

22. The central structure observed in a chondrosarcoma is identified as
a. flocculent.
b. unilocular.
c. radiolucent.
d. multilocular.
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23. Genetic mutations and viral infections are suspect in the development of
a. fibrosarcoma.
b. osteosarcoma.
c. Ewing’s sarcoma.
d. chondrosarcoma.

24. Which sarcoma appears equally in the maxilla and the mandible?
a. Fibrosarcoma.
b. Osteosarcoma.
c. Ewing’s sarcoma.
d. Chondrosarcoma.

25. Which sarcoma does NOT display the radiographic feature of Codman’s triangle?
a. Fibrosarcoma.
b. Osteosarcoma.
c. Ewing’s sarcoma.
d. Chondrosarcoma.

26. American Burkitt’s lymphoma is commonly found in which age group?
a. Child.
b. Adult.
c. Geriatric.
d. Adolescent.

27. How often do radiographic findings in the jaw confirm the initial diagnosis of multiple 
myeloma?
a. Always.
b. Frequently.
c. Rarely.
d. Never.

Feedback
1. ANS: b

a. Sarcoma is a malignant neoplasm of connective tissue origin; carcinoma is the most 
common classification of oral-related cancers.

b. Correct. Carcinoma is the most common oral cancer.
c. Metastatic lesions from distant sites are found in dental patients, but these are not the 

most common oral cancer; carcinomas are.
d. Malignancies of the hematopoietic system are found in dental patients, but they are not 

the most common oral cancer; carcinomas are.

REF: p. 427

2. ANS: a
a. Correct. Dysgeusia is a distortion of taste.
b. Dysphagia is difficulty in swallowing.
c. Dysphonia is a disorder of the voice.
d. Dysesthesia is a distortion of the sense of touch.

REF: p. 427
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3. ANS: a
a. Correct. A panoramic radiograph provides a wide perspective of the maxillofacial osseous 

structures and discloses changes in diseased areas of the maxillary sinus.
b. A CT image provides a superior three-dimensional analysis of the osseous structures and 

shows the position and extent of the tumor.
c. Magnetic resonance imaging (MRI) provides a three-dimensional soft tissue image of 

tumors and information regarding perineural spread and involvement of lymph nodes.
d. A positron emission tomography (PET) scan detects abnormal cellular metabolic activity 

associated with malignant tumors. The PET scan has been used with CT images to 
provide an accurate location of the tumor prior to radiotherapy.

REF: pp. 427–428

4. ANS: a
a. Correct. The shape of a malignant tumor is usually irregular, not pear-shaped.
b. Ulcerated borders characterize the periphery of malignant lesions.
c. Ill-defined borders characterize the periphery of malignant lesions.
d. Absence of encapsulation is a characteristic of malignant lesions.

REF: p. 428

5. ANS: b
a. Benign tumors are associated with the presence of well-defined borders.
b. Correct. The appearance of “floating” teeth is linked with malignant, not benign, tumors.
c. Displaced teeth are associated with benign tumors.
d. Resorbing roots are associated with benign tumors.

REF: p. 428

6. ANS: a
a. Correct. Oral squamous cell carcinoma initially metastasizes into adjacent connective 

tissue, bone, and lymph nodes. Unabated, the malignancy will eventually spread to the 
lungs, liver, and skeletal bone.

b. Lymph nodes are invaded by malignant carcinoma before the lungs.
c. Adjacent bone is invaded by malignant carcinoma before the lungs.
d. Connective tissue is invaded by malignant carcinoma before the lungs.

REF: p. 428

7. ANS: d
a. Squamous cell lesions are found on the soft palate, but the border of the tongue is the 

most common location.
b. The hard palate is not the most common site for squamous cell carcinomas; it is the most 

uncommon.
c. Squamous cell lesions are found on the buccal mucosa, but it is not the most common 

location; the border of the tongue is.
d. Correct. The lateral border of the tongue is the most common location for a squamous 

cell carcinoma.

REF: p. 430
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8. ANS: b
a. Squamous cell carcinoma neoplasms are rare.
b. Correct. Lip paresthesia is a clinical feature of squamous cell carcinoma.
c. Lymphadenopathy is a clinical feature of squamous cell carcinoma.
d. Squamous cell carcinomas that originate in bone are usually painless until they have 

reached a fairly large size. Symptoms of pain, swelling, and drainage are associated with 
squamous cell carcinomas that originate in a cyst.

REF: p. 430

9. ANS: a
a. Correct. Pain is the most common symptom of a squamous cell carcinoma originating 

in a cyst.
b. Pain, not numbness, is the most common symptom of a squamous cell carcinoma origi-

nating in a cyst.
c. Pain, not loose teeth, is the most common symptom of a squamous cell carcinoma origi-

nating in a cyst.
d. Pain, not paresthesia, is the most common symptom of a squamous cell carcinoma origi-

nating in a cyst.

REF: p. 433

10. ANS: d
a. A squamous cell carcinoma originating in a cyst is unable to produce bone.
b. A squamous cell carcinoma originating in a cyst may produce partial bone destruction, 

but this lesion is capable of completely destroying the alveolar process.
c. A squamous cell carcinoma originating in a cyst is unable to regenerate bone.
d. Correct. A squamous cell carcinoma originating in a cyst can completely destroy the 

alveolar process.

REF: pp. 433–434

11. ANS: d
a. Mandibular locations are not unique to central mucoepidermoid carcinomas; female 

predilection is.
b. An internal structure of multilocular compartments is not unique to central mucoepider-

moid carcinoma; female predilection is.
c. Surgical excision and radiation therapy are not unique to central mucoepidermoid carci-

noma; female predilection is.
d. Correct. A central mucoepidermoid carcinoma appears most frequently in females; other 

oral malignancies occur more frequently in males.

REF: p. 434
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12. ANS: d
a. Malignant ameloblastoma is identified by increased, not decreased, mitosis.
b. Malignant ameloblastoma presents with large, hyperchromatic, pleomorphic nuclei; rem-

nants of the dental lamina give rise to bone-originating squamous cell carcinoma.
c. Reactive peripheral sclerosis is a histologic feature of an inflamed cyst, not malignant 

ameloblastoma.
d. Correct. Malignant ameloblastoma presents with large, hyperchromatic, pleomorphic 

nuclei.

REF: p. 435

13. ANS: d
a. Pruritus, or itching, is a common symptom of non-Hodgkin’s lymphoma.
b. Mobile teeth are a common complication of non-Hodgkin’s lymphoma.
c. Lymphadenopathy is a characteristic of non-Hodgkin’s lymphoma.
d. Correct. Reactive bone formation rarely occurs with non-Hodgkin’s lymphoma.

REF: p. 446

14. ANS: a
a. Correct. Less than 1% of metastatic malignancies occur in the jaw.
b. Metastatic malignancies occur more frequently in the ribs than the jaw.
c. Metastatic malignancies occur more frequently in the skull than the jaw.
d. Metastatic malignancies occur more frequently in the humerus than the jaw.

REF: p. 436

15. ANS: c
a. Patients that are 40 to 70 years of age are more prone to metastatic disease than those 

that are 10 to 20 years old.
b. Patients that are 40 to 70 years of age are more prone to metastatic disease than those 

that are 20 to 40 years old.
c. Correct. Metastatic disease usually affects patients that are 40 to 70 years old.
d. Patients that are 40 to 70 years of age are more prone to metastatic disease than those 

that are 70 to 90 years old.

REF: p. 437

16. ANS: d
a. The maxillary sinus is affected by metastatic tumors, but the posterior area of the man-

dible is the most common location.
b. The anterior hard palate is affected by metastatic tumors, but the posterior area of the 

mandible is the most common location.
c. The mandibular condyle is affected by metastatic tumors, but the posterior area of the 

mandible is the most common location.
d. Correct. The posterior area of the mandible is the most common location for metastatic 

tumors.

REF: p. 437
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17. ANS: a
a. Correct. Resorption of teeth is a rare radiographic feature of metastatic tumors.
b. Alveolar bone loss is a common radiographic feature of oral metastatic tumors.
c. Lesions of metastatic tumors are generally polymorphous in shape.
d. Increased periodontal ligament space is a common radiographic feature of oral metastatic 

tumors.

REF: p. 438

18. ANS: c
a. Codman’s triangle typically occurs when the periosteum is elevated and breached in the 

center.
b. “Hair-on-end” trabeculae are a typical occurrence when the osteosarcoma involves the 

periosteum.
c. Correct. Laminar periosteal new bone may be present in osteosarcoma, but this is very 

rare.
d. Sunray spicules are a typical occurrence when the osteosarcoma involves the 

periosteum.

REF: p. 439

19. ANS: b
a. Pain, swelling, tenderness, erythema of overlying mucosa, ulcerations, loose teeth, 

epistaxis, hemorrhage, nasal obstructions, exophthalmos, trismus and blindness are symp-
toms of osteosarcomas.

b. Correct. Osteosarcomas are rarely located in the jaw.
c. Osteosarcomas occur twice as frequently in males as in females.
d. Infection is usually not associated with osteosarcomas.

REF: p. 439

20. ANS: b
a. Chondrosarcomas commonly occur within bone.
b. Correct. Chondrosarcomas arise within soft tissue less commonly than from bone or 

cartilage.
c. Chondrosarcomas commonly arise directly from cartilage.
d. Chondrosarcomas commonly arise at the periphery of bone.

REF: p. 439

21. ANS: d
a. A secondary chondrosarcoma arises from within a benign cartilaginous tumor, not bone.
b. A secondary chondrosarcoma arises from within a benign cartilaginous tumor, not 

cartilage.
c. A secondary chondrosarcoma arises from within a benign cartilaginous tumor, not soft 

tissue.
d. Correct. A secondary chondrosarcoma arises from within a benign cartilaginous tumor.

REF: p. 439
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22. ANS: a
a. Correct. The central structure observed in a chondrosarcoma is flocculent (mixed 

radiolucent-radiopaque).
b. The central structure observed in a chondrosarcoma is not identified as unilocular, but 

flocculent.
c. Chondrosarcomas rarely appear completely radiolucent.
d. The central structure observed in a chondrosarcoma is not multilocular, but flocculent.

REF: p. 441

23. ANS: b
a. The etiology of fibrosarcoma is unknown. Fibrosarcoma may be a secondary condition 

arising in the tissue due to therapeutic doses of radiation.
b. Correct. The etiology of osteosarcoma is unknown, but genetic mutations and viral causes 

have been implied in this condition.
c. Genetic mutations and viral causes are suspect in the development of osteosarcoma, not 

Ewing’s sarcoma.
d. Genetic mutations and viral causes are suspect in the development of osteosarcoma, not 

chondrosarcoma.

REF: p. 439

24. ANS: d
a. Fibrosarcomas appear more in the mandible than the maxilla.
b. Osteosarcomas appear more in the maxilla than the mandible.
c. Ewing’s sarcoma appears more in the mandible than the maxilla.
d. Correct. Chondrosarcomas appear equally in the mandible and the maxilla.

REF: p. 439

25. ANS: d
a. Codman’s triangle may be present in a fibrosarcoma.
b. Codman’s triangle may be present in an osteosarcoma.
c. Codman’s triangle may be present in Ewing’s sarcoma.
d. Correct. Chondrosarcomas do not exhibit the radiographic feature of Codman’s 

triangle.

REF: p. 439

26. ANS: d
a. African Burkitt’s lymphoma affects young children, but American Burkitt’s is more com-

monly found in adolescents.
b. Burkitt’s lymphoma can occur in adults, but it is commonly found in adolescents.
c. Burkitt’s lymphoma can occur in the geriatric population around 70 years old, but it is 

commonly found in adolescents.
d. Correct. American Burkitt’s lymphoma is commonly found in adolescents.

REF: p. 448
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27. ANS: c
a. Radiographic findings in the jaw rarely contribute to the diagnosis of multiple myeloma 

at the initial onset of the malignancy.
b. Radiographic findings in the jaw rarely contribute to the diagnosis of multiple myeloma 

at the initial onset of the malignancy.
c. Correct. Rarely do the radiographic findings in the jaws contribute to the initial diagnosis 

of multiple myeloma; only a small number of patients present with demonstrable radio-
logic oral findings at the time of diagnosis.

d. Radiographic findings in the jaw rarely contribute to the diagnosis of multiple myeloma 
at the initial onset of the malignancy.

REF: p. 444
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C H A P T E R  25 

Systemic Diseases

Multiple Choice
1. Sickle cell anemia typically manifests in

a. infancy.
b. childhood.
c. early adulthood.
d. late adulthood.

2. Which change is related to systemic disease?
a. Hyperplasia.
b. Hypercalcification.
c. Accelerated or delayed eruption.
d. Decreased periodontal ligament space.

3. Which is NOT a radiographic indication of systemic disease?
a. Change in mature tooth density.
b. Change in cortical bone density.
c. Change in the number of trabeculae.
d. Change in overall bone shape and size.

4. Primary hyperparathyroidism results from
a. inadequate dietary intake.
b. deficient metabolism of vitamin D.
c. a benign tumor in a parathyroid gland.
d. poor intestinal absorption of vitamin D.

5. Which is NOT a clinical feature of hyperparathyroidism?
a. Painlessness.
b. Renal calculi.
c. Peptic ulcers.
d. Psychiatric disorders.

6. A radiographic increase in bone density is associated with which systemic disease?
a. Hypothyroidism.
b. Hyperthyroidism.
c. Hypoparathyroidism.
d. Hyperparathyroidism.
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7. Bone changes are radiographically observable in
a. one in three patients with hyperparathyroidism.
b. one in five patients with hyperparathyroidism.
c. one in seven patients with hyperparathyroidism.
d. one in nine patients with hyperparathyroidism.

8. Each change occurs in hypophosphatemia, EXCEPT one. Which is the EXCEPTION?
a. Delayed eruption.
b. Hypoplasia.
c. Loss of teeth.
d. Hypocalcification.

9. Which disease exhibits large jaw formation and supereruption?
a. Hypothyroidism.
b. Hyperthyroidism.
c. Hyperpituitarism.
d. Hyperparathyroidism.

10. Enamel hypoplasia is a common occurrence in which disease?
a. Rickets.
b. Sickle cell anemia.
c. Progressive systemic sclerosis (PSS).
d. Cushing’s syndrome.

11. Primary osteoporosis is the result of which?
a. Hormonal imbalance.
b. Natural aging of bone.
c. Corticosteroid therapy.
d. Nutritional deficiencies.

12. Osteomalacia is the adult form of which metabolic bone disease?
a. Rickets.
b. Osteoporosis.
c. Hypophosphatasia.
d. Renal osteodystrophy.

13. The infant form of severe osteopetrosis is
a. fatal.
b. transient.
c. transmissible.
d. inconsequential.

14. Which is the most common radiographic manifestation of progressive systemic sclerosis?
a. General osteoporosis.
b. Large, coarse trabeculae.
c. Increased periodontal ligament space.
d. Enlarged and protruded maxillary alveolar ridge.
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15. Which is NOT a clinical feature of acromegaly?
a. Frontal sinus enlarged.
b. Hypertrophy of tissues.
c. Predictable clinical course.
d. Mandibular condylar growth.

16. All are characteristics of hyperpituitarism, EXCEPT one. Which is the EXCEPTION?
a. Macroglossia.
b. Class II profile.
c. Flaring of teeth.
d. Enlargement of jaws.

17. Which oral feature epitomizes hyperpituitarism?
a. Small jaw size.
b. Abnormal crown formation.
c. Ankylosis of posterior teeth.
d. Enlarged roots due to hypercementosis.

18. Which is NOT a feature of hypopituitarism?
a. Malocclusion and crowded teeth.
b. Delayed eruption of primary teeth.
c. Delayed eruption of permanent teeth.
d. Third molar buds may not be present.

19. Which is related to excessive thyroxin production?
a. Irritability.
b. Bradycardia.
c. Postponed tooth eruption.
d. Decreased blood pressure.

20. Which is a clinical or radiographic feature of hypothyroidism in children?
a. Enlarged roots.
b. Pronounced lamina dura.
c. Large maxilla and mandible.
d. Postponed permanent tooth eruption.

21. Which is NOT associated with adult hypothyroidism?
a. Dental decay.
b. Loss of teeth.
c. Periodontal disease.
d. External root resorption.

22. Which is a differentiating factor in diabetes mellitus?
a. Anuria.
b. Glucosuria.
c. Oligodipsia.
d. Periodontitis.
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23. All, EXCEPT one, are related to Cushing’s syndrome. Which is the EXCEPTION?
a. Weakness.
b. Osteoporosis.
c. Hypotension.
d. Obesity.

24. Which is the MOST important clinical sign of osteoporosis?
a. Pain.
b. Fracture.
c. Weight loss.
d. Age of patient.

25. Which is unlikely to reduce the rate of bone loss in osteoporosis?
a. Walking.
b. Estrogens.
c. Swimming.
d. Calcium supplements.

26. Which is the initial sign of rickets in late infancy?
a. Tetany.
b. Craniotabes.
c. Delayed tooth eruption.
d. Swelling of ankles.

27. Which is NOT associated with renal osteodystrophy?
a. Hypoplasia.
b. Hypocalcification.
c. Absent lamina dura.
d. Large pulp chambers.

28. Individuals with uncontrolled diabetes are at an increased risk of
a. gingivitis.
b. dental caries.
c. periodontal disease.
d. aphthous stomatitis.

29. Patients with progressive systemic sclerosis have
a. thin skin.
b. sound teeth.
c. kyphosis of the thoracic spine.
d. more advanced periodontal disease.

Feedback
1. ANS: b

a. Sickle cell anemia usually occurs in childhood and adolescence, not infancy.
b. Correct. Sickle cell anemia typically manifests in childhood and adolescence.
c. Sickle cell anemia usually occurs in childhood and adolescence, not early adulthood.
d. Sickle cell anemia usually occurs in childhood and adolescence, not late adulthood.

REF: p. 467
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2. ANS: c
a. Hypoplasia, not hyperplasia, is associated with systemic disease.
b. Hypocalcification, not hypercalification, is associated with systemic disease.
c. Correct. Accelerated or delayed eruption patterns may indicate systemic disease.
d. Loss of distinct lamina dura, not decreased periodontal ligament space, is associated with 

systemic disease.

REF: p. 452

3. ANS: a
a. Correct. Tooth density is not a reliable radiographic indicator of systemic disease.
b. Cortical bone density may change when systemic disease is present.
c. The number of trabeculae may change when systemic disease is present.
d. Bone shape or size may change when systemic disease is present.

REF: p. 452

4. ANS: c
a. Secondary, not primary, hyperparathyroidism may ensue with inadequate dietary intake.
b. Secondary, not primary, hyperparathyroidism may ensue with deficient metabolism of 

vitamin D.
c. Correct. A benign tumor in one of four parathyroid glands causes primary 

hyperparathyroidism.
d. Secondary, not primary, hyperparathyroidism may ensue with poor intestinal absorption 

of vitamin D.

REF: p. 452

5. ANS: a
a. Correct. Hyperparathyroidism is not painless; in fact, bone and joint pain is regularly 

encountered.
b. Renal calculi are a clinical manifestation of hyperparathyroid disease.
c. Peptic ulcers are a clinical manifestation of hyperparathyroid disease.
d. Psychiatric disorders are a clinical manifestation of hyperparathyroid disease.

REF: p. 453

6. ANS: c
a. Hypothyroidism is associated with a decrease in bone density.
b. Hyperthyroidism is not associated with any change in bone density.
c. Correct. Hypoparathyroidism is associated with a rare increase in bone density, visible 

on radiographic images.
d. Hyperparathyroidism is associated with a decrease in bone density.

REF: p. 454
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7. ANS: b
a. One in five, not three, patients with hyperparathyroidism exhibits osseous changes that 

are detectable on radiographic images.
b. Correct. Bone changes are detectable radiographically in one of every five patients with 

hyperparathyroidism.
c. One in five, not seven, patients with hyperparathyroidism exhibits osseous changes that 

are detectable on radiographic images.
d. One in five, not nine, patients with hyperparathyroidism exhibits osseous changes that 

are detectable on radiographic images.

REF: p. 455

8. ANS: a
a. Correct. There is no apparent change in the eruption pattern in association with 

hypophosphatemia.
b. Hypoplasia is associated with hypophosphatemia.
c. Premature tooth loss is associated with hypophosphatemia.
d. Hypocalcification is associated with hypophosphatemia.

REF: p. 454

9. ANS: c
a. Hypothyroidism exhibits early tooth eruption, not supereruption.
b. Hyperthyroidism exhibits small, not large, jaw formation.
c. Correct. Hyperpituitarism is a systemic disease associated with supereruption and large 

jaw formation.
d. Hyperparathyroidism exhibits decreased bone density, not large jaw formation and 

supereruption.

REF: p. 454

10. ANS: a
a. Correct. Enamel hypoplasia is a common occurrence in rickets.
b. Bone hyperplasia, not enamel hypoplasia, occurs in sickle cell anemia.
c. Xerostomia, not enamel hypoplasia, is commonly experienced with PSS.
d. Premature tooth eruption, not enamel hypoplasia, is a common occurrence in Cushing’s 

syndrome.

REF: p. 454

11. ANS: b
a. Hormonal imbalance is an etiology for secondary, not primary, osteoporosis.
b. Correct. Primary osteoporosis is a variation of normal aging of bone.
c. Corticosteroid therapy is an etiology for secondary, not primary, osteoporosis.
d. Nutritional deficiencies are an etiology for secondary, not primary, osteoporosis.

REF: p. 460
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12. ANS: a
a. Correct. Osteomalacia is the term used when rickets affects the mature adult skeleton, 

instead of the growing skeleton of a child.
b. Osteomalacia is the adult form of rickets, not osteoporosis.
c. Osteomalacia is the adult form of rickets, not hypophosphatasia.
d. Osteomalacia is the adult form of rickets, not renal osteodystrophy.

REF: p. 461

13. ANS: a
a. Correct. The infant form of severe osteopetrosis is fatal.
b. Severe osteopetrosis detected in infancy is not transient. Bone marrow transplants and 

systemic steroid therapies are recommended, but in early life the disease is fatal.
c. Severe osteopetrosis is an inherited disorder, and is not transmissible. In early life, severe 

forms of the disease are fatal.
d. Severe osteopetrosis detected in infancy is not inconsequential; in fact, it is fatal.

REF: p. 464

14. ANS: c
a. General osteoporosis is a radiographic manifestation of sickle cell anemia, not progressive 

systemic sclerosis.
b. Large, coarse trabeculae are a radiographic manifestation of thalassemia, not progressive 

systemic sclerosis.
c. Correct. Widening of the periodontal ligament space is a radiographic manifestation of 

progressive systemic sclerosis.
d. An enlarged and protruded maxillary alveolar ridge is a radiographic manifestation of 

sickle cell anemia, not progressive systemic sclerosis.

REF: p. 465

15. ANS: c
a. Enlargement of the frontal sinuses is a clinical feature of acromegaly.
b. Hypertrophy of tissues is a clinical feature of acromegaly.
c. Correct. Acromegaly has an insidious, rather than predictable, clinical course.
d. Mandibular condylar growth is a clinical feature of acromegaly.

REF: p. 458

16. ANS: b
a. Macroglossia is a characteristic of hyperpituitarism.
b. Correct. A class II profile is not a characteristic of hyperpituitarism. Class III is the 

profile associated with hyperpituitarism.
c. Flaring of anterior teeth is a characteristic of hyperpituitarism.
d. Jaw enlargement is a characteristic of hyperpituitarism.

REF: p. 458



25—SyStemic DiSeaSeS 337

17. ANS: d
a. Hyperpituitarism is associated with enlargement of the jaws.
b. Hyperpituitarism is associated with normal formation of the teeth crowns.
c. Hyperpituitarism elicits posterior supereruption, not ankylosis.
d. Correct. Hypercementosis and enlarged tooth roots epitomize hyperpituitarism.

REF: p. 458

18. ANS: b
a. Malocclusion and crowded teeth are linked to hypopituitarism.
b. Correct. Eruption of primary teeth is NOT delayed in hypopituitarism.
c. The eruption of the secondary dentition is delayed in hypopituitarism.
d. Third molar buds may not be present in hypopituitarism.

REF: p. 459

19. ANS: a
a. Correct. Irritability results from excessive thyroxin production.
b. Bradycardia does not result from excessive thyroxin; tachycardia does.
c. Early, not postponed, dental eruption is a result of excessive thyroxin.
d. Increased, not decreased, blood pressure results from excessive thyroxin.

REF: p. 459

20. ANS: d
a. Short, rather than enlarged, roots are found in children with hypothyroidism.
b. Thinning of the lamina dura is found in children with hypothyroidism.
c. Children with hypothyroidism may exhibit a small, not large, maxilla and mandible.
d. Correct. Permanent tooth eruption is delayed in children with hypothyroidism.

REF: p. 459

21. ANS: a
a. Correct. Dental decay is not linked to adult hypothyroidism.
b. Tooth loss is associated with hypothyroidism in an adult.
c. Periodontal disease is associated with hypothyroidism in an adult.
d. External root resorption is associated with hypothyroidism in an adult.

REF: p. 459

22. ANS: b
a. Polyuria, or excessive urination, is a differentiating factor in diabetes mellitus; anuria, or 

too little urination, is not.
b. Correct. Glucosuria, or glucose in the urine, is a differentiating factor in diabetes 

mellitus.
c. Polydipsia, excessive thirst, is a differentiating factor in diabetes; oligodipsia, or too little 

thirst, is not.
d. Periodontitis is not a differentiating factor in diabetes. However, diabetes may accelerate 

periodontal disease.

REF: p. 460
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23. ANS: c
a. Weakness is a clinical feature of Cushing’s syndrome.
b. Osteoporosis is a radiographic feature of Cushing’s syndrome.
c. Correct. Hypotension is not a clinical feature of Cushing’s syndrome. Hypertension is a 

clinical feature of Cushing’s syndrome.
d. Obesity is associated with Cushing’s syndrome.

REF: p. 460

24. ANS: b
a. Pain may be involved in osteoporosis, but it is not the most important clinical sign.
b. Correct. A fracture is the most important clinical sign of osteoporosis.
c. Weight loss is not a clinical sign of osteoporosis.
d. The age of the patient may be significant in osteoporosis, but it is not the most important 

clinical sign.

REF: p. 460

25. ANS: c
a. Walking is a weight-bearing exercise that may reduce the rate of bone loss in 

osteoporosis.
b. Estrogen therapy is effective in reducing the rate of bone loss in osteoporosis.
c. Correct. Swimming is not a weight-bearing exercise, and is therefore unlikely to reduce 

the rate of bone loss.
d. Calcium and vitamin D supplements are used to reduce the rate of bone loss in 

osteoporosis.

REF: p. 461

26. ANS: b
a. Tetany or convulsions are the most common clinical signs of rickets during the first  

6 months of life, not later in infancy.
b. Correct. Craniotabes, the softening of the posterior of the parietal bones, is the initial 

sign of rickets in late infancy.
c. Delayed tooth eruption occurs in children and is not the initial sign of rickets in late 

infancy.
d. Swelling of the ankles occurs in late infancy, but is not the initial sign of rickets.

REF: p. 461

27. ANS: d
a. Hypoplasia is associated with renal osteodystrophy.
b. Hypocalcification is associated with renal osteodystrophy.
c. The absence of the lamina dura is a radiographic change seen in renal osteodystrophy.
d. Correct. Large pulp chambers are NOT associated with renal osteodystrophy.

REF: pp. 462–463
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28. ANS: b
a. Individuals with uncontrolled diabetes are at an increased risk of dental caries, not 

gingivitis.
b. Correct. Individuals with uncontrolled diabetes have an increased likelihood of caries, 

related to reduced salivary flow and a high-carbohydrate diet.
c. Individuals with uncontrolled diabetes are at an increased risk of dental caries, not  

periodontal disease.
d. Individuals with uncontrolled diabetes are at an increased risk of dental caries, not  

aphthous stomatitis.

REF: p. 460

29. ANS: d
a. Thickened skin is a clinical feature of progressive systemic sclerosis.
b. Patients with progressive systemic sclerosis usually develop carious lesions.
c. Kyphosis of the thoracic spine is a feature of Cushing’s syndrome, not progressive  

systemic sclerosis.
d. Correct. Patients with progressive systemic sclerosis usually have more advanced peri-

odontal disease with deeper pockets.

REF: p. 465
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C H A P T E R  26 

Paranasal Sinus Diseases 

Multiple Choice
1. Which paranasal sinus is in closest proximity to teeth?

a. Frontal.
b. Maxillary.
c. Sphenoid.
d. Ethmoid air cells.

2. Which term describes the relationship between the maxillary teeth and the maxillary sinus?
a. Draping.
b. Covering.
c. Swathing.
d. Infiltrating.

3. Which set of paranasal sinuses begins growing at 5 to 6 years of age?
a. Frontal.
b. Maxillary.
c. Sphenoid.
d. Ethmoid air cells.

4. Each ethmoid bone contains which number of ethmoid air cells?
a. 1 to 7.
b. 8 to 15.
c. 16 to 23.
d. 24 to 30.

5. Each theory, EXCEPT one, justifies the purpose of the paranasal sinuses. Which is the 
EXCEPTION?
a. Reduce the weight of the skull.
b. Facilitate bacterial growth.
c. Heat and humidify the inhaled air.
d. Protect or insulate the vital structures deeper in the skull.

6. Which specialized radiographic view of the skull shows all four pairs of paranasal sinuses?
a. Lateral.
b. Waters.
c. Caldwell.
d. Submentovertex.
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7. At which point is it appropriate to use CT and MRI for evaluating the paranasal sinuses?
a. Upon a patient’s experiencing initial paranasal symptoms.
b. When a patient has no symptoms of paranasal abnormalities.
c. Upon a patient’s experiencing tooth-related pain in the maxillary arch.
d. After a patient has been experiencing chronic or recurrent paranasal symptoms.

8. The mucosal lining of a paranasal sinus can thicken to which amount upon inflammation?
a. 1 mm.
b. 15 mm.
c. 30 mm.
d. 45 mm.

9. Which is the percentage of maxillary sinus infections originating from dental infections?
a. 10%.
b. 20%.
c. 30%.
d. 40%.

10. Retention pseudocysts occur most often in which pair of paranasal sinuses?
a. Frontal.
b. Maxillary.
c. Sphenoid.
d. Ethmoid air cells.

11. Which is NOT a radiographic characteristic of a retention pseudocyst?
a. Radiopaque mass.
b. Well-defined mass.
c. Dome-shaped mass.
d. Osseous border surrounding the mass.

12. Which is the correct distinction for discerning between a polyp and a retention 
pseudocyst?
a. The polyp has an osseous border, while the retention pseudocyst has no osseous border 

radiographically.
b. The polyp has no osseous border, while the retention pseudocyst has an osseous border 

radiographically.
c. The polyp is accompanied by a thickened mucous membrane, while the retention pseu-

docyst shows no mucous membrane radiographically.
d. The polyp shows no mucous membrane, while the retention pseudocyst is accompanied 

by a thickened mucous membrane radiographically.

13. Which substance results in the incidence of an extrinsic antrolith?
a. Bone.
b. Blood clot.
c. Mineral salts.
d. Molar root tips.



342 26—ParanaSal SinuS DiSeaSeS 

14. A mucocele that fills an entire sinus cavity with pus is called a
a. pyocele.
b. sinusitis.
c. mucosal antral cyst.
d. benign mucous cyst.

15. The majority of malignant neoplasms found in the paranasal sinuses are
a. melanomas.
b. adenocarcinomas.
c. squamous cell carcinomas.
d. malignant salivary gland neoplasms.

16. Symptoms of squamous cell carcinoma in the maxillary sinus are dependent upon the
a. gender of the patient.
b. number of teeth in the maxillary arch.
c. radiolucency of the carcinoma on a radiograph.
d. location of the carcinoma in relation to the walls of the sinus.

17. The origin of pseudotumor disease is
a. fungal.
b. osseous.
c. bacterial.
d. mucosal.

18. Dental inflammatory lesions cause inflammation of the maxillary sinus by
a. localized osseous destruction of the sinus floor by dental exudate.
b. generalized osseous destruction of the sinus floor by dental exudate.
c. localized diffusion of dental exudates through the border of the sinus floor.
d. generalized diffusion of dental exudates through the border of the sinus floor.

19. Odontogenic cysts are best differentiated from other lesions by
a. shape.
b. location.
c. vascular marks.
d. corticated border.

20. Which is NOT a result of benign odontogenic tumors?
a. Facial deformity.
b. Nasal obstruction.
c. Tooth displacement.
d. Adjacent metastasis.

21. Fibrous dysplasia most often involves which of the paranasal sinuses?
a. Frontal.
b. Maxillary.
c. Sphenoid.
d. Ethmoid air cells.
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22. Fibrous dysplasia often ceases
a. in infancy.
b. when elderly.
c. at the age of skeletal maturity.
d. during pubescent growth spurts.

23. Which radiographic image is NOT used to assess the maxillary sinus for root fragments?
a. Panoramic.
b. Vertical bitewing.
c. Maxillary periapical.
d. Lateral maxillary occlusal.

24. A mucocele is a lesion that results from a/an
a. viral infection.
b. bacterial infection.
c. fractured tooth root.
d. occluded sinus ostium.

25. Which percentage of mucoceles develop in the ethmoid air cells and frontal sinuses?
a. 30%.
b. 50%.
c. 70%.
d. 90%.

26. Which type of examination is required to make a diagnosis of epithelial papilloma?
a. Clinical.
b. Tomographic.
c. Histopathologic.
d. Ultrasonographic.

27. Which statement is true of malignant neoplasms of the paranasal sinuses?
a. Early malignant disease shows specific radiographic findings.
b. Radiographic evidence of salivary malignant neoplasms is visualized as changes in the 

surrounding bone structures.
c. If a conventional radiograph reveals a radiopacified sinus and suggests osseous destruc-

tion, no further imaging is required.
d. Surgery in combination with radiation therapy is the unconventional treatment for 

malignant neoplasms of the paranasal sinuses.

28. The paranasal sinuses are lined with which type of tissue?
a. Osseous.
b. Vascular.
c. Epithelial.
d. Cartilaginous.

29. Which radiographic view shows variable radiopacities in the maxillary sinuses resulting from 
phantom images?
a. Waters.
b. Lateral.
c. Periapical.
d. Panoramic.



344 26—ParanaSal SinuS DiSeaSeS 

30. A paranasal sinus disease that develops from within the sinus is
a. intrinsic.
b. extrinsic.
c. traumatic.
d. odontogenic.

31. An antrolith is radiographically hard to discern from a
a. polyp.
b. mucocele.
c. root fragment.
d. pseudotumor.

Feedback
1. ANS: b

a. The frontal sinuses are not in as close proximity to the teeth as the maxillary sinuses.
b. Correct. The maxillary sinuses have the closest proximity to teeth and can cause symp-

toms that affect the teeth; conversely, abnormalities arising around the teeth may affect 
the maxillary sinuses.

c. The sphenoid sinuses are not in as close proximity to the teeth as the maxillary sinuses.
d. The ethmoid air cells are not in as close proximity to the teeth as the maxillary sinuses.

REF: p. 472

2. ANS: a
a. Correct. Draping is the term used to describe the relationship between the maxillary 

sinus floor and the roots of the maxillary teeth.
b. Draping, not covering, is the term used to describe the relationship between the maxillary 

sinus and the roots of the maxillary teeth.
c. Draping, not swathing, is the term used to describe the relationship between the maxillary 

sinus and the roots of the maxillary teeth.
d. Draping, not infiltrating, is the term used to describe the relationship between the maxil-

lary sinus and the roots of the maxillary teeth.

REF: p. 472

3. ANS: a
a. Correct. The frontal sinuses begin growing at the age of 5 or 6.
b. The maxillary sinuses are first to develop, beginning in the second fetal month; the frontal 

sinuses begin growing at the age of 5 or 6.
c. The sphenoid sinus begins developing in the fourth fetal month; the frontal sinuses begin 

growing at the age of 5 or 6.
d. The ethmoid air cells begin to develop during the fifth fetal month and continue to 

enlarge until the end of puberty; the frontal sinuses begin growing at the age of 5 or 6.

REF: p. 472
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4. ANS: b
a. Each ethmoid bone develops between 8 and 15 cells, not 1 to 7 cells.
b. Correct. The number of ethmoid air cells the ethmoid bone develops varies between 

8 and 15.
c. Each ethmoid bone develops between 8 and 15 cells, not 16 to 23 cells.
d. Each ethmoid bone develops between 8 and 15 cells, not 24 to 30 cells.

REF: p. 473

5. ANS: b
a. Air-filled spaces in cranial bones reduce the weight of the skull; this is an accepted 

hypothesis for the purpose of paranasal sinuses.
b. Correct. Growing bacteria in the sinuses is unfavorable; it can lead to infection. This is 

NOT an accepted hypothesis for the purpose of the paranasal sinuses.
c. An accepted premise for the purpose of the paranasal sinuses is to humidify and heat 

inhaled air.
d. An accepted premise for the purpose of the paranasal sinuses is to protect or insulate the 

vital structures deeper in the skull.

REF: pp. 473–474

6. ANS: a
a. Correct. Although they are superimposed, the lateral view shows all four pairs of para-

nasal sinuses on one radiograph.
b. The Waters view is optimal for viewing the maxillary sinuses, while the lateral view shows 

all four pairs of paranasal sinuses.
c. The Caldwell view best shows the frontal sinus and ethmoid air cells, while the lateral 

view shows all four pairs of paranasal sinuses.
d. The submentovertex view shows parts of the maxillary sinuses and the ethmoid air cells, 

while the lateral view shows all four pairs of paranasal sinuses.

REF: p. 474

7. ANS: d
a. Upon experiencing initial paranasal symptoms, it is appropriate to have a dentist do the 

initial radiographic investigation; CT and MRI imaging is appropriate for use when 
chronic and recurrent paranasal issues persist.

b. CT and MRI imaging are far too advanced for use when there are no paranasal issues; 
they are appropriate for use when chronic and recurrent paranasal issues persist.

c. Dentists use intraoral radiography to evaluate tooth-related pain in the maxillary and 
mandibular arches; CT and MRI imaging is appropriate for use when chronic and recur-
rent paranasal issues persist.

d. Correct. The use of CT and MRI is appropriate for evaluating the paranasal sinuses after 
a patient has had chronic or recurrent paranasal issues.

REF: p. 474
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8. ANS: b
a. Inflammation can cause the mucosal lining of a paranasal sinus to become 10 to 15 mm 

thick; a healthy mucosal lining is normally 1 mm thick.
b. Correct. Inflammation can cause the mucosal lining of a paranasal sinus to become 10 

to 15 mm thick, making it visible on a radiograph.
c. Inflammation can cause the mucosal lining of a paranasal sinus to become 10 to 15 mm 

thick, not 30.
d. Inflammation can cause the mucosal lining of a paranasal sinus to become 10 to 15 mm 

thick, not 45.

REF: p. 475

9. ANS: a
a. Correct. Dental infections lead to 10% of maxillary inflammatory occurrences.
b. Dental infections lead to 10%, not 20%, of maxillary inflammatory occurrences.
c. Dental infections lead to 10%, not 30%, of maxillary inflammatory occurrences.
d. Dental infections lead to 10%, not 40%, of maxillary inflammatory occurrences.

REF: p. 483

10. ANS: b
a. Occasionally retention pseudocysts are found in the frontal sinus, but most often they 

are found in the maxillary sinus.
b. Correct. Retention pseudocysts are most often found in the maxillary sinus.
c. Occasionally retention pseudocysts are found in the sphenoid sinus, but most often they 

are found in the maxillary sinus.
d. Ethmoid air cells are not known to contain retention pseudocysts; they are most often 

found in the maxillary sinus.

REF: p. 476

11. ANS: d
a. Retention pseudocysts are visualized on a radiograph as a radiopaque mass, although the 

mass does not have an osseous border.
b. Retention pseudocysts are visualized on a radiograph as a well-defined mass, although 

the mass does not have an osseous border.
c. Retention pseudocysts are visualized on a radiograph as a dome-shaped mass, although 

the mass does not have an osseous border.
d. Correct. Retention pseudocysts are not visualized on a radiograph as having an osseous 

border.

REF: pp. 476–477
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12. ANS: c
a. Neither the polyp nor the retention pseudocyst contains osseous materials; their radio-

pacities both come from fluid, not bone.
b. Neither the polyp nor the retention pseudocyst contains osseous materials; their radio-

pacities both come from fluid, not bone.
c. Correct. The polyp is a part of the thickened mucous membrane, and the retention 

pseudocyst occurs when thickening of the mucous membrane is absent.
d. The polyp is a part of the thickened mucous membrane, and the retention pseudocyst 

occurs when thickening of the mucous membrane is absent.

REF: p. 477

13. ANS: c
a. An extrinsic antrolith is not associated with bone, but rather with mineral salt 

deposition.
b. An extrinsic antrolith is not the result of a blood clot, but rather of mineral salt 

deposition.
c. Correct. Mineral salts, like calcium phosphate, calcium carbonate, and magnesium, are 

responsible for the development of the antrolith.
d. An extrinsic antrolith is not the result of molar root tips, but rather of mineral salt 

deposition.

REF: p. 478

14. ANS: a
a. Correct. The term for a mucocele that fills the sinus cavity with pus is pyocele.
b. Sinusitis is the inflammation of the mucosal lining of the sinus cavity, not a mucocele.
c. A mucosal antral cyst is a type of retention pseudocyst, not a mucocele.
d. A benign mucous cyst is a type of retention pseudocyst, not a mucocele.

REF: p. 479

15. ANS: c
a. There are many fewer instances of melanoma compared to squamous cell carcinoma in 

the paranasal sinuses.
b. There are many fewer instances of adenocarcinoma compared to squamous cell carcinoma 

in the paranasal sinuses.
c. Correct. Squamous cell carcinomas make up 80% to 90% of malignancies in the paranasal 

sinuses.
d. There are many fewer instances of malignant salivary gland neoplasms compared to 

squamous cell carcinomas in the paranasal sinuses.

REF: p. 479
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16. ANS: d
a. The gender of the patient does not correlate with symptoms of squamous cell carcinoma; 

the location of the carcinoma determines the symptoms.
b. The number of teeth in the maxillary arch does not determine the symptoms of squamous 

cell carcinoma; the location of the carcinoma determines the symptoms.
c. Squamous cell carcinoma is radiopaque, not radiolucent, and the location of the carci-

noma determines the symptoms of the patient.
d. Correct. Squamous cell carcinomas are destructive to bone and invade soft tissues; they 

can give a variety of clinical symptoms because of the complex anatomy of the sinus in 
relation to eyes, teeth, nose, eustachian tube, and soft tissues of the face.

REF: p. 481

17. ANS: a
a. Correct. A pseudotumor is a mass of fungal origin.
b. A pseudotumor is a mass of fungal origin, not osseous origin.
c. A pseudotumor is a mass of fungal origin, not bacterial origin.
d. A pseudotumor is a mass of fungal origin, not mucosal origin.

REF: p. 483

18. ANS: c
a. Dental exudate diffuses through the layers of the sinus floor; it does not destroy the bone.
b. Dental exudate diffuses through the layers of the sinus floor; it does not destroy the bone.
c. Correct. The dental exudate diffuses through the cortical layer into the periosteum and 

mucosal lining of the sinus floor adjacent to the infection, causing localized inflammation 
in the sinus.

d. The diffusion of dental exudate into the bordering layers of the sinus floor correlates 
directly with the inflammatory lesion; it is not generalized.

REF: p. 483

19. ANS: d
a. The shape of an odontogenic cyst is similar to that of the retention pseudocyst; it is the 

corticated border of the odontogenic cyst that makes it discernible
b. Odontogenic cysts can develop anywhere in the sinus, even completely filling the air 

space; it is the corticated border of the odontogenic cyst that makes it discernible.
c. Vascular markings are normally seen on the wall of the sinus, not on the surface of the 

cyst; it is the corticated border of the odontogenic cyst that makes it discernible.
d. Correct. Odontogenic cysts have a peripheral cortex, which makes them discernible from 

other similar lesions.

REF: pp. 483–484

20. ANS: d
a. Benign odontogenic tumors can cause the face to become deformed.
b. Benign odontogenic tumors can cause nasal passages to be obstructed.
c. Benign odontogenic tumors can cause surrounding teeth to become displaced.
d. Correct. Benign odontogenic tumors do not metastasize.

REF: p. 484



26—ParanaSal SinuS DiSeaSeS  349

21. ANS: b
a. Fibrous dysplasia occurs most often near the maxillary, not frontal, sinus.
b. Correct. The posterior maxilla is where fibrous dysplasia most often occurs.
c. Fibrous dysplasia occurs most often near the maxillary, not sphenoid, sinus.
d. Fibrous dysplasia occurs most often near the maxillary sinus, not ethmoid cells.

REF: p. 485

22. ANS: c
a. Dysplastic bone stops growing when the age of skeletal maturity is reached, not in infancy.
b. Dysplastic bone stops growing when the age of skeletal maturity is reached, not when a 

person becomes elderly.
c. Correct. Children and young adults are most often affected by fibrous dysplasia, and the 

dysplastic bone stops growing when the age of skeletal maturity is reached.
d. Dysplastic bone stops growing when the age of skeletal maturity is reached, not during 

pubescent growth spurts.

REF: p. 485

23. ANS: b
a. A panoramic radiograph shows the maxillary sinuses and would be useful in assessing 

the sinus for root fragments.
b. Correct. A vertical bitewing does not show root apices of the maxillary teeth, and there-

fore would not show a portion of the maxillary sinus. This radiograph would NOT be 
useful to assess the maxillary sinus for root fragments.

c. A maxillary periapical radiograph shows a portion of the maxillary sinuses and would be 
useful in assessing the sinus for root fragments.

d. A lateral maxillary occlusal radiograph shows the maxillary sinuses and would be useful 
in assessing the sinus for root fragments.

REF: p. 488

24. ANS: d
a. The occurrence of a mucocele directly results from the occlusion of the sinus ostium; viral 

infection is not the cause of a mucocele.
b. The occurrence of a mucocele directly results from the occlusion of the sinus ostium; 

bacterial infection is not the cause of a mucocele.
c. The occurrence of a mucocele directly results from the occlusion of the sinus ostium; a 

fractured tooth root is not the cause of a mucocele.
d. Correct. A mucocele results from an occluded ostium, which makes the entire sinus a 

pathologic cavity.

REF: p. 479

25. ANS: d
a. 90%, not 30%, of mucoceles develop in the ethmoid air cells and the frontal sinuses.
b. 90%, not 50%, of mucoceles develop in the ethmoid air cells and the frontal sinuses.
c. 90%, not 70%, of mucoceles develop in the ethmoid air cells and the frontal sinuses.
d. Correct. 90% of mucoceles develop in the ethmoid air cells and the frontal sinuses.

REF: p. 479
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26. ANS: c
a. Clinical examination alone will not aid in diagnosing epithelial papilloma; a histopatho-

logic examination of the neoplasm is required.
b. Radiographic features of epithelial papilloma are non-specific; diagnosis requires a his-

topathologic examination of the neoplasm.
c. Correct. The diagnosis of epithelial papilloma requires a histopathologic examination of 

the neoplasm.
d. Radiographic features of epithelial papilloma are non-specific; diagnosis requires a his-

topathologic examination of the neoplasm.

REF: p. 480

27. ANS: b
a. Radiographic findings are non-specific in early paranasal malignant disease.
b. Correct. It is true that visualizing changes in surrounding bone structure is evidence of 

malignant neoplasms in the paranasal sinuses.
c. If a conventional radiograph reveals a radiopacified sinus and suggests osseous destruc-

tion, further imaging is required; malignancies should be treated aggressively.
d. Surgery in combination with radiation therapy is the general, not unconventional, treat-

ment for malignant neoplasms of the paranasal sinuses, which should be treated 
aggressively.

REF: p. 480

28. ANS: c
a. The paranasal sinuses are lined with mucosal epithelium, not osseous tissue.
b. The paranasal sinuses are lined with mucosal epithelium, not vascular tissue.
c. Correct. The paranasal sinuses are lined with mucosal epithelial tissue.
d. The paranasal sinuses are lined with mucosal epithelium, not cartilaginous tissue.

REF: p. 472

29. ANS: d
a. The Waters view is optimal for evaluating radiopacities in the sinus; panoramic views 

often contain phantom images of radiopacities.
b. The lateral view is good for evaluating radiopacities in the sinus; panoramic views often 

contain phantom images of radiopacities.
c. Periapical radiographs have a limited view; panoramic views often contain phantom 

images of radiopacities.
d. Correct. The panoramic imaging technique makes it difficult to compare the right and 

left maxillary sinuses due to phantom structures.

REF: p. 474

30. ANS: a
a. Correct. Disease that originates within the sinus is intrinsic.
b. Extrinsic disease originates from without the sinus.
c. Trauma may cause paranasal sinus disease, but it is extrinsic, not intrinsic.
d. Odontogenic diseases are of an extrinsic origin.

REF: p. 473



26—ParanaSal SinuS DiSeaSeS  351

31. ANS: c
a. A polyp, composed of mucus, would not be mistaken for an antrolith, which is more 

radiopaque.
b. A mucocele, composed of mucus, would not be mistaken for an antrolith, which is more 

radiopaque.
c. Correct. Both root tips and antroliths are radiopaque and irregular in shape, making 

them hard to distinguish from one another.
d. Pseudotumors would not be mistaken for antroliths, but they are sometimes hard to 

discern from neoplasms.

REF: p. 488
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C H A P T E R  27 

Temporomandibular Joint 
Abnormalities 

Multiple Choice
1. Which is the most common jaw disorder?

a. Joint arthritides.
b. Condylar hyperplasia.
c. Degenerative joint disease.
d. Temporomandibular joint dysfunction.

2. Which is NOT a clinical feature of temporomandibular joint dysfunction?
a. Headache.
b. Subluxation.
c. Joint stiffness.
d. Chin deviation.

3. TMJ imaging is recommended in each case, EXCEPT one. Which is the EXCEPTION?
a. 56-year-old male with a history of trauma.
b. 67-year-old female with suspected osseous abnormality.
c. 12-year-old male about to undergo orthodontic treatment with no symptoms.
d. 25-year-old female with an unexplained alteration in range of motion.

4. The cortical borders of the temporomandibular joint are completely calcified by
a. 6 months of age.
b. 1 year of age.
c. 10 years of age.
d. 20 years of age.

5. Which is the temporal component of the temporomandibular joint?
a. Coronoid process.
b. Interarticular disk.
c. Mandibular fossa.
d. Mandibular condyle.

6. Which area of the interarticular disk (meniscus) is thin?
a. Medial aspect.
b. Anterior band.
c. Posterior band.
d. Central portion.
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7. Which is NOT identified in a panoramic projection?
a. Large osteophytes.
b. Extensive erosions.
c. Tumors or fractures.
d. Mild osseous changes.

8. Which plain film imaging modality requires an open or protruded mouth?
a. Transcranial.
b. Transorbital.
c. Submentovertex.
d. Transpharyngeal.

9. Which imaging technique provides an ideal view of osseous TMJ structures?
a. Transcranial.
b. Submentovertex.
c. Cone-beam computed tomography (CBCT).
d. Magnetic resonance imaging (MRI).

10. Which is NOT a viable characteristic of cone-beam computed tomography (CBCT)?
a. Decreased radiation dosage.
b. Excellent images of osseous structures.
c. Excellent images of surrounding soft tissues.
d. Data can be reformatted to improve frontal images of the TMJ.

11. Magnetic resonance imaging is an acceptable modality in the presence of which?
a. Pregnancy.
b. Pacemaker.
c. Quadriplegia.
d. Claustrophobia.

12. Computed tomography (CT) does NOT produce an accurate image of which structure?
a. Articular disk.
b. Zygomatic arch.
c. Articular eminence.
d. Mandibular condyle.

13. Which imaging technique best visualizes the soft tissues of the TMJ?
a. CT.
b. MRI.
c. Panoramic.
d. Arthrography.

14. Which is a characteristic of condylar hyperplasia?
a. Anterior open bite.
b. Bilateral condition.
c. Orthodontic care is recommended.
d. Caused by obstructed blood supply.
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15. Which exemplifies condylar hypoplasia?
a. Condyle is large; shape is normal.
b. Condyle is small; shape is normal.
c. Condyle is large; shape is abnormal.
d. Condyle is small; shape is abnormal.

16. Which radiographic projection unintentionally reveals juvenile arthrosis?
a. Occlusal.
b. Panoramic.
c. Cephalometric.
d. Full-mouth series.

17. Coronoid hyperplasia is best seen in which projection?
a. MRI.
b. Waters.
c. Transorbital.
d. Cephalometric.

18. A bifid condyle
a. is more often bilateral.
b. may result from trauma.
c. is a common occurrence.
d. requires orthognathic surgery.

19. Which finding differentiates rheumatoid and juvenile arthritis?
a. Pain.
b. “Bird face.”
c. Inflammation.
d. Osteopenia.

20. Which lymph nodes are usually inflamed in septic arthritis?
a. Cervical.
b. Occipital.
c. Submental.
d. Submandibular.

21. The TMJ is generally NOT affected in which condition?
a. Septic arthritis.
b. Juvenile arthritis.
c. Rheumatoid arthritis.
d. Degenerative joint disease.

22. Which is the most common cause of bilateral TMJ ankylosis?
a. Trauma.
b. Fracture.
c. Infection.
d. Rheumatoid arthritis.



27—TemporomAndibulAr JoinT AbnormAliTies  355

Feedback
1. ANS: d

a. Joint arthritides is a disorder of the temporomandibular joint, but it is not the most 
common jaw disorder.

b. Temporomandibular joint dysfunction is the most common jaw disorder, not condylar 
hyperplasia.

c. Temporomandibular joint dysfunction is the most common jaw disorder, not degenerative 
joint disease.

d. Correct. Temporomandibular joint dysfunction is the most common jaw disorder.

REF: p. 492

2. ANS: d
a. Headache is a clinical feature of temporomandibular joint dysfunction.
b. Subluxation is a clinical feature of temporomandibular joint dysfunction.
c. Joint stiffness is a clinical feature of temporomandibular joint dysfunction.
d. Correct. Chin deviation is a clinical feature of condylar hypoplasia, not temporoman-

dibular joint dysfunction.

REF: p. 500

3. ANS: c
a. A history of TMJ trauma necessitates diagnostic imaging.
b. Suspected osseous abnormalities necessitate diagnostic imaging.
c. Correct. TMJ imaging is not recommended for children and adolescents before ortho-

dontic treatment, unless symptoms are present.
d. An alteration in the range of TMJ motion necessitates diagnostic imaging.

REF: p. 492

4. ANS: d
a. While various components of the temporomandibular joint are calcified by 6 months of 

age, it takes as long as 20 years for the cortical borders to reach complete calcification.
b. The cortical borders of the temporomandibular joint are completely calcified by 20 years 

of age, not 1 year of age.
c. Complete calcification of the cortical borders of the temporomandibular joint may not 

be complete until 20 years of age, not 10 years of age.
d. Correct. The cortical borders of the temporomandibular joint are completely calcified 

by 20 years of age.

REF: p. 493
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5. ANS: c
a. The coronoid process is not the temporal component of the temporomandibular joint; 

the mandibular fossa is.
b. The interarticular disk is not the temporal component of the temporomandibular joint; 

the mandibular fossa is.
c. Correct. The mandibular fossa is the temporal component of the temporomandibular 

joint.
d. The mandibular condyle is not the temporal component of the temporomandibular joint; 

the mandibular fossa is.

REF: p. 493

6. ANS: d
a. The medial aspect of the meniscus is thick.
b. The anterior band of the meniscus is thick.
c. The posterior band is thicker than the anterior band.
d. Correct. The central portion of the interarticular disk (meniscus) is thin.

REF: p. 495

7. ANS: d
a. Large osteophytes are identified in a panoramic projection.
b. Extensive erosions are identified in a panoramic projection.
c. Tumors and fractures are identified in a panoramic projection.
d. Correct. Mild osseous changes are usually not identified in a panoramic projection.

REF: p. 497

8. ANS: b
a. The transcranial projection is taken in either a closed or open mouth position.
b. Correct. The transorbital projection is taken in an open or protruded mouth position.
c. The submentovertex projection is taken while the patient hyperextends the neck back-

ward as far as possible, until the vertex of the head is centered on the film.
d. The transpharyngeal projection is taken with the mouth in the open position only.

REF: pp. 497–498

9. ANS: c
a. Transcranial is a technique used to view the TMJ in various planes, but it is not a popular 

technique used to assess osseous structures of the TMJ.
b. Submentovertex is a technique used to determine the angulation of the condylar heads 

for corrected tomography.
c. Correct. Cone-beam computed tomography (CBCT) is a popular technique for assessing 

the osseous structures of the TMJ.
d. MRI imaging is most useful in assessing the soft tissue and articular disk of the TMJ, 

whereas cone-beam CT (CBCT) captures an ideal view of the osseous structures.

REF: p. 498
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10. ANS: c
a. CBCT reduces patient exposure to radiation.
b. Excellent images of osseous structures are provided by CBCT.
c. Correct. CBCT does not provide excellent images of surrounding soft tissue.
d. CBCT can reformat data to improve frontal images of the TMJ.

REF: p. 498

11. ANS: c
a. Magnetic resonance imaging is contraindicated for pregnant individuals.
b. Magnetic resonance imaging is contraindicated for individuals with an implanted 

pacemaker.
c. Correct. Magnetic resonance imaging is an acceptable modality for patients with quad-

riplegia, because it does not require reorienting or moving the patient.
d. Magnetic resonance imaging is contraindicated for individuals with claustrophobia.

REF: p. 498

12. ANS: a
a. Correct. Images of the articular disk are not accurate in CT and CBCT projections.
b. CT images of the zygomatic arch are accurate and detailed.
c. CT images of the articular eminence are accurate and detailed.
d. CT images of the mandibular condyle are accurate and detailed.

REF: p. 498

13. ANS: b
a. CT scans are used to assess the TMJ, but MRIs provide the best soft tissue 

visualization.
b. Correct. MRI is the popular technique utilized in assessing soft tissues of the TMJ.
c. A panoramic image visualizes bony, not soft tissues, of TMJ; MRIs provide the best soft 

tissue visualization.
d. MRI imaging has replaced arthrography because it provides the best soft tissue 

visualization.

REF: p. 498

14. ANS: c
a. Condylar hyperplasia causes unilateral posterior, not anterior, open bite.
b. Condylar hyperplasia is usually a unilateral, not bilateral, condition.
c. Correct. Orthodontic care and orthognathic surgery are recommended for condylar 

hyperplasia and should be completed after cessation of growth.
d. Hypervascularity is a proposed etiological factor of condylar hyperplasia, as opposed to 

obstructed blood supply.

REF: p. 500
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15. ANS: b
a. In condylar hypoplasia, the condyle is small, not large.
b. Correct. In condylar hypoplasia, the condyle is small, but the shape is normal.
c. In condylar hypoplasia, the condyle is a normal shape, but smaller.
d. In condylar hypoplasia, the condyle is a normal, not abnormal, shape.

REF: pp. 500–501

16. ANS: b
a. Occlusal radiographs do not inadvertently detect juvenile arthrosis; panoramic images do.
b. Correct. The panoramic projection inadvertently reveals juvenile arthrosis.
c. Cephalometric images do not inadvertently detect juvenile arthrosis; panoramic images do.
d. A full-mouth series of radiographs will not inadvertently detect juvenile arthrosis; pano-

ramic images will.

REF: p. 501

17. ANS: b
a. MRI projections are not recommended to view coronoid hyperplasia.
b. Correct. The Waters radiographic projection is one of the best projections used to view 

coronoid hyperplasia.
c. The transorbital projection is very useful in detecting condylar neck fractures, not coro-

noid hyperplasia.
d. The lateral cephalometric radiographic projection is not recommended to view coronoid 

hyperplasia.

REF: p. 502

18. ANS: b
a. A bifid condyle is more often unilateral.
b. Correct. A bifid condyle may originate from a condyle fracture.
c. A bifid condyle occurs very rarely.
d. There is usually no treatment indicated for a bifid condyle.

REF: p. 503

19. ANS: b
a. Pain is evident in rheumatoid and juvenile arthritis.
b. Correct. “Bird face” is usually associated with juvenile arthritis. The juvenile may have 

micrognathia, posterior chin rotation, and the distinction of a “bird face.”
c. Inflammation may be present in the joints of rheumatoid and juvenile arthritis patients.
d. Osteopenia is viewed radiographically in rheumatoid and juvenile arthritis.

REF: p. 512
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20. ANS: a
a. Correct. Cervical lymph nodes are usually inflamed in septic arthritis.
b. Occipital lymph nodes are usually not inflamed in septic arthritis.
c. Submental lymph nodes are usually not inflamed in septic arthritis.
d. Submandibular lymph nodes are usually not inflamed in septic arthritis.

REF: p. 513

21. ANS: a
a. Correct. The TMJ is not commonly involved in septic arthritis.
b. The TMJ is involved in juvenile arthritis.
c. The TMJ is involved in rheumatoid arthritis.
d. The TMJ is involved in degenerative joint disease.

REF: p. 512

22. ANS: d
a. Trauma may be an etiology of unilateral TMJ ankylosis; however, rheumatoid arthritis is 

the most common cause.
b. Fracture may be an etiology of unilateral TMJ ankylosis; however, rheumatoid arthritis 

is the most common cause.
c. Infection may be an etiology of unilateral TMJ ankylosis; however, rheumatoid arthritis 

is the most common cause.
d. Correct. Rheumatoid arthritis is the most common cause of bilateral TMJ ankylosis.

REF: p. 509
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C H A P T E R  28
Soft Tissue Calcifications  
and Ossifications

Multiple Choice
1. Pick the false statement about dystrophic calcification. It is associated with

a. normal serum calcium and phosphate levels.
b. the soft tissue may be damaged by blunt trauma, inflammation, or injections.
c. this calcification usually is localized to the site of injury.
d. elevated serum calcium and phosphate levels.

2. Metastatic calcification is not associated with
a. chondrocalcinosis and phleboliths.
b. hyperparathyroidism.
c. hypercalcemia of malignancy.
d. chronic renal failure.

3. Lymph node calcifications are caused by
a. Bacille Calmette-Guérin vaccination.
b. sarcoidosis.
c. cat-scratch disease.
d. all of the above.

4. Lymph node calcifications are most commonly seen in
a. submandibular lymph nodes.
b. superficial and deep cervical nodes.
c. preauricular and submental nodes.
d. both a and b.

5. Dystrophic calcification in tonsils are
a. tonsillar calculi.`
b. tonsil concretions.
c. tonsilloliths.
d. all of the above.

6. Mönckeberg’s medial calcinosis (arteriosclerosis) is seen radiographically as
a. ‘pipe stem’ or ‘tram-track’ appearance.
b. fine grains of radiopacities.
c. eggshell calcification.
d. laminated appearance.
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7. Calcified atherosclerotic plaque can be differentiated from calcified triticeous cartilage by
a. size and shape.
b. location.
c. both a and b.
d. none of the above.

8. Sialoliths are most commonly associated with
a. submandibular gland ducts.
b. parotid duct.
c. sublingual gland duct.
d. all of the above.

9. Stones in the distal portion of Wharton’s duct are best visualized by
a. standard mandibular occlusal view.
b. lateral oblique views of the mandible.
c. panoramic film.
d. IOPA radiograph.

10. While taking radiographs to detect sialoliths, the exposure time should be
a. reduced to about half of normal.
b. kept the same.
c. doubled.
d. reduced to about one-third of normal.

Feedback
1. ANS: d

a. Dystrophic calcification occurs despite normal serum calcium and phosphate levels.
b. In dystrophic calcification, the soft tissue may be damaged by blunt trauma, inflamma-

tion, injections, the presence of parasites, soft tissue changes arising from disease, and 
many other causes.

c. Dystrophic calcification usually is localized to the site of injury.
d. Correct. Dystrophic calcification is associated with normal serum calcium and phosphate 

levels. Elevated serum calcium and phosphate levels are seen in metastatic calcification.

REF: p. 524

2. ANS: a
a. Correct. Dystrophic calcification not metastatic calcification is associated with chondro-

calcinosis and phleboliths.
b. Metastatic calcification results when minerals precipitate into normal tissue as a result of 

higher than normal serum levels of calcium such as in hyperparathyroidism.
c. Metastatic calcification results when minerals precipitate into normal tissue as a result of 

higher than normal serum levels of calcium such as in hypercalcemia of malignancy.
d. Metastatic calcification results when minerals precipitate into normal tissue as a result of 

higher than normal serum levels of phosphate such as in chronic renal failure.

REF: p. 524
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3. ANS: d
a. Bacille Calmette-Guérin vaccination can cause lymph node calcification.
b. Sarcoidosis can cause lymph node calcification.
c. Cat-scratch disease can cause lymph node calcification.
d. Correct. Lymph node calcifications are caused by Bacille Calmette-Guérin vaccination, 

sarcoidosis, and cat-scratch disease.

REF: p. 526

4. ANS: d
a. Submandibular lymph nodes are one of the most commonly calcified lymph nodes.
b. Superficial and deep cervical nodes are one of the most commonly calcified lymph nodes.
c. Preauricular and submental nodes are less commonly calcified lymph nodes.
d. Correct. The most commonly involved nodes are both submandibular, and superficial 

and deep cervical nodes.

REF: p. 526

5. ANS: d
a. Tonsillar calculus is one of the synonyms for dystrophic calcification in the tonsils.
b. Tonsil concretion is one of the synonyms for dystrophic calcification in the tonsils.
c. Tonsillolith is one of the synonyms for dystrophic calcification in the tonsils.
d. Correct. Synonyms for dystrophic calcification in the tonsils include tonsillar calculi, 

tonsil concretions, and tonsilloliths.

6. ANS: a
a. Correct. Mönckeberg’s medial calcinosis (arteriosclerosis) is seen radiographically as ‘pipe 

stem’ or ‘tram-track’ appearance.
b. Mönckeberg’s medial calcinosis (arteriosclerosis) is seen radiographically as ‘pipe stem’ or 

‘tram-track’ appearance, not as fine grains of radiopacities.
c. Mönckeberg’s medial calcinosis (arteriosclerosis) is seen radiographically as ‘pipe stem’ or 

‘tram-track’ appearance, not as eggshell calcification. Occasionally in a lymph node calcifica-
tion, the radiopacity may appear only on the surface of the node (eggshell calcification).

d. Mönckeberg’s medial calcinosis (arteriosclerosis) is seen radiographically as ‘pipe stem’ or 
‘tram-track’ appearance, not laminated appearance. Occasionally a lymph node calcifica-
tion has a laminated appearance.

REF: p. 528

7. ANS: c
a. Calcified atherosclerotic plaque can be differentiated from calcified triticeous cartilage by 

size and shape.
b. Calcified atherosclerotic plaque can be differentiated from calcified triticeous cartilage by 

location.
c. Correct. Calcified atherosclerotic plaque can be differentiated from calcified triticeous 

cartilage by size, shape, and location. Calcified triticeous cartilage may be confused with 
calcified atheromatous plaque in the carotid bifurcation, but the solitary nature and 
extremely uniform size and shape of the former should be discriminatory.

d. All of the above statements are true.

REF: p. 533
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8. ANS: a
a. Correct. Sialoliths are most commonly associated with submandibular gland ducts. The 

submandibular gland is involved more often (83–94% of cases), probably because the 
submandibular gland has a longer and more tortuous duct, an uphill flow in the proximal 
portion, and more viscous saliva with a higher mineral content.

b. Parotid duct is associated with sialoliths in 4–10% cases.
c. Sublingual gland duct is associated with sialoliths in 1–7% cases.
d. Sialoliths are most commonly associated with submandibular gland ducts followed by 

parotid duct and sublingual gland duct.

REF: p. 529

9. ANS: a
a. Correct. Stones in the distal portion of Wharton’s duct are best visualized by standard 

mandibular occlusal view.
b. Stones in a more posterior location are best visualized on panoramic film or lateral oblique 

views of the mandible.
c. Stones in a more posterior location are best visualized on panoramic film or lateral oblique 

views of the mandible.
d. Stones in the distal portion of Wharton’s duct are best visualized by standard mandibular 

occlusal, not on IOPA radiograph. Salivary stones occasionally are seen on periapical 
views superimposed over the mandibular premolar and molar apices.

REF: p. 530

10. ANS: a
a. Correct. While taking radiographs to detect sialoliths, the exposure time should be 

reduced to about half of normal.
b. While taking radiographs to detect sialoliths, the exposure time should be reduced to 

about half of normal, not kept the same.
c. While taking radiographs to detect sialoliths, the exposure time should be reduced  

to about half of normal, not doubled.
d. While taking radiographs to detect sialoliths, the exposure time should be reduced to 

about half of normal, not one-third of normal.

REF: p. 530
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C H A P T E R  29 

Salivary Gland Diseases 

Multiple Choice
1. Which is not a clinical symptom of a salivary gland disorder?

a. Pain.
b. Swelling.
c. Altered salivary flow.
d. Swallowing abnormalities.

2. Which diagnosis is coupled with asymptomatic bilateral enlargements of the parotid glands?
a. Sialadenitis.
b. Sjögren syndrome.
c. Extraparotid tumor.
d. Malignant neoplasm.

3. The initial diagnostic technique for detecting salivary gland disorders is
a. ultrasonography (US).
b. plain film radiography.
c. computed tomography (CT).
d. magnetic resonance imaging (MRI).

4. Which proportion of sialoliths is radiolucent?
a. 0%-15%.
b. 20%-40%.
c. 45%-65%.
d. 70%-90%.

5. In which gland are sialoliths most easily imaged with intraoral radiography?
a. Anterior parotid gland.
b. Posterior parotid gland.
c. Anterior two-thirds of the submandibular gland.
d. Posterior one-third of the submandibular gland.

6. Sialographic detail of the salivary ductal system is enhanced with
a. iodine.
b. saliva.
c. sonic waves.
d. 2% citric acid.
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7. Which amount of sialographic contrast agent fills the salivary ducts?
a. 0.2 to 1.5 ml.
b. 1.6 to 3.0 ml.
c. 3.1 to 3.9 ml.
d. 4.0 to 5.5 ml.

8. Which is a contraindication of sialography?
a. Xerostomia.
b. Iodine sensitivity.
c. Accessory salivary glands.
d. Absence of clinical symptoms.

9. The indications for CT and MRI overlap occasionally due to which common factors of both 
imaging techniques?
a. Both techniques are low cost.
b. Both techniques diagnose by echo returns within the lesion.
c. Both techniques provide excellent soft tissue contrast resolution.
d. Both techniques superimpose lesions over the surrounding structures.

10. Which is the primary reason to use ultrasonography as an imaging technique?
a. To map the ducts of the salivary glands.
b. To differentiate solid masses from cystic masses.
c. To detect the presence of a submandibular space infection.
d. To determine the location of anatomy adjacent to the salivary glands.

11. Which treatment is a last resort for sialolithiasis?
a. Surgical removal of the sialolith.
b. Sialography with an oil-based agent.
c. Encouraging discharge through use of sialogogs.
d. Surgical removal of the involved salivary gland.

12. Which radiographic technique is contraindicated for acute bacterial sialadenitis?
a. Sialography.
b. Ultrasonography (US).
c. Computed tomography (CT).
d. Magnetic resonance imaging (MRI).

13. Which statement is true regarding sialodochitis?
a. CT shows the details of the strictures and dilations in salivary gland ducts.
b. Sialography shows the details of the strictures and dilations in salivary gland ducts.
c. Scintigraphy shows the details of the strictures and dilations in salivary gland ducts.
d. Thin section MRI shows the details of the strictures and dilations in salivary gland ducts.

14. Autoimmune sialadenitis occurs mostly in
a. children, without gender prevalence.
b. children, with 90%-95% male prevalence.
c. adults 20-40 years of age, without gender prevalence.
d. adults 40-60 years of age, with 90%-95% female prevalence.



366 29—Salivary GlanD DiSeaSeS 

15. The early indication of autoimmune sialadenitis manifests on a sialograph as
a. extraductal sialoliths.
b. calcification of the ducts.
c. constriction of the main duct.
d. spherical collections of contrast agent pooled extraductally.

16. Salivary gland cysts make up which proportion of salivary gland masses?
a. 5%.
b. 15%.
c. 25%.
d. 35%.

17. Which imaging method provides indirect visualization of a cyst?
a. CT.
b. US.
c. Sialography.
d. T2 weighted MRI.

18. Which imaging method is preferred for tumors in salivary glands?
a. CT.
b. US.
c. MRI.
d. Sialography.

19. To be well visualized by scintigraphy, a benign mixed tumor must be larger than
a. 1 mm.
b. 2 mm.
c. 4 mm.
d. 5 mm.

20. Scintigraphy is an imaging modality that uses
a. intravenously injected antibiotics.
b. intravenously injected nuclear medicine.
c. infusion of saline solution into the gland.
d. infusion of iodine-containing solution into the gland.

21. Which is NOT a feature of a hemangioma?
a. Soft tissue mass.
b. Commonly contains phleboliths.
c. 85% occur in submandibular gland.
d. Majority occur in first 20 years of life.

22. Tumors in which gland have the least occurrence of malignancy?
a. Parotid.
b. Sublingual.
c. Submandibular.
d. Minor salivary.
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23. Which is NOT seen in radiographic images of malignant tumors?
a. Irregular borders.
b. Well-circumscribed margins.
c. Spreading into nearby soft tissue.
d. Destruction of nearby bone structure.

24. High-grade mucoepidermoid carcinomas commonly metastasize
a. by rupturing.
b. through blood and lymph.
c. along the salivary ductal system.
d. by infiltrating surrounding tissue.

25. Low-grade mucoepidermoid carcinomas are typically invisible in which image?
a. Computed tomogram.
b. Sonogram.
c. Magnetic resonance imaging (MRI) slice.
d. Plain film radiograph.

26. Which tumor appears benign histologically, but acts as though it is malignant?
a. Carcinoma ex mixed tumor.
b. Metastasizing mixed tumor.
c. Benign mixed tumor.
d. True malignant mixed tumor.

27. Tumor metastasis occurs most often from which salivary gland?
a. Parotid.
b. Sublingual.
c. Submandibular.
d. Minor salivary.

28. The majority of adenoid cystic carcinomas occur in which gland?
a. Parotid.
b. Sublingual.
c. Submandibular.
d. Minor salivary.

29. Pain and paralysis occur with which type of salivary gland tumor?
a. Benign tumor.
b. Warthin tumor.
c. Hemangioma.
d. Malignant metastatic tumor.

30. Which salivary gland tissue obstructs tumor visualization?
a. Parotid.
b. Sublingual.
c. Submandibular.
d. Minor salivary.
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31. Parotitis and submandibulitis are two forms of which salivary gland disorder?
a. Sialadenosis.
b. Sialodochitis.
c. Bacterial sialadenitis.
d. Autoimmune sialadenitis.

Feedback
1. ANS: d

a. Pain is a clinical symptom associated with salivary gland disorders.
b. Swelling is a clinical symptom associated with salivary gland disorders.
c. Altered salivary flow is a clinical symptom associated with salivary gland disorders.
d. Correct. Swallowing abnormalities are associated with collagen diseases and metabolic 

disorders.

REF: p. 542

2. ANS: b
a. Sialadenitis is symptomatic and unilateral.
b. Correct. With Sjögren syndrome, the salivary glands are affected bilaterally, and due to 

the slow, chronic nature of the disease, symptoms may be absent.
c. An extraparotid tumor occurs unilaterally, superficial to the parotid gland.
d. A malignant neoplasm is symptomatic and unilateral.

REF: p. 542

3. ANS: b
a. Ultrasonography (US) is a non-invasive, but more expensive, imaging technique than 

plain film radiography, which is the initial diagnostic technique for salivary gland 
disorders.

b. Correct. Plain film radiography is a good beginning point for the diagnosis of salivary 
gland disorders. It is simple, widely available, and low-cost in comparison to the other 
methods; it can also rule out salivary gland disorders.

c. Computed tomography (CT) requires a contrast agent to be injected into the patient, is 
expensive, and has limited availability; plain film radiography is the best place to start 
when a salivary gland disorder is suspected.

d. Magnetic resonance imaging (MRI) is expensive and has limited availability as an 
imaging modality; plain film radiography is the best place to start when a salivary gland 
disorder is suspected.

REF: p. 543

4. ANS: b
a. The percentage of radiolucent sialoliths is greater than 0%-15%.
b. Correct. The percentage of sialoliths that are radiolucent is 20%-40%; they can be 

referred to as “mucous plugs.”
c. The percentage of radiolucent sialoliths is less than 45%-65%.
d. The percentage of radiolucent sialoliths is less than 70%-90%.

REF: p. 548
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5. ANS: c
a. Anterior parotid gland sialoliths can be imaged with intraoral radiography, but the 

complex course of the Stensen duct makes it difficult.
b. Posterior parotid gland sialoliths are difficult to image by both intraoral and extraoral 

radiography as they are superimposed over bone.
c. Correct. Sialoliths in the anterior two-thirds of the submandibular gland are easily 

imaged with an intraoral occlusal projection of the cross-section of the mandible.
d. Sialoliths in the posterior one-third of the submandibular gland are best imaged with an 

extraoral radiography technique.

REF: p. 548

6. ANS: a
a. Correct. Iodine is a radiopaque contrast agent injected into the ductal system to map 

the pathways of the ducts in the salivary glands upon imaging.
b. Saliva, a secretion of the salivary glands, does not enhance visualization of the salivary 

ductal system.
c. Sonic waves are used in ultrasonography; they do not enhance visualization of the salivary 

ductal system.
d. 2% citric acid, used to stimulate saliva flow, does not enhance visualization of the salivary 

ductal system.

REF: p. 545

7. ANS: a
a. Correct. It takes 0.2 to 1.5 ml of radiopaque contrast solution to fill the salivary ducts, 

depending on the type of gland.
b. 1.6 to 3.0 ml is too much solution for the salivary ducts.
c. 3.1 to 3.9 ml is too much solution for the salivary ducts.
d. 4.0 to 5.5 ml is too much solution for the salivary ducts.

REF: p. 546

8. ANS: b
a. Xerostomia, dry mouth, is not a contraindication of sialography.
b. Correct. A patient with a known sensitivity should never be given an allergy-causing 

agent; iodine is a necessary component of sialography.
c. Accessory salivary glands are not a contraindication of sialography.
d. Absence of clinical symptoms is not a contraindication of sialography.

REF: pp. 545–546

9. ANS: c
a. CT and MRI are both expensive imaging techniques.
b. Echo returns are a feature of ultrasonography, not CT and MRI imaging.
c. Correct. CT and MRI both have excellent soft tissue contrast, helping to make more 

accurate diagnosis of salivary disorders.
d. Superimposing lesions over surrounding structures is undesirable and unrelated to the 

indications for CT and MRI imaging.

REF: p. 547
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10. ANS: b
a. Sialography, not ultrasonography, best shows the details of the salivary gland ductal 

system.
b. Correct. Ultrasonography’s primary application is differentiating solid masses from cystic 

masses.
c. Ultrasonography is not indicated for detecting submandibular space infections.
d. Ultrasonography may be useful in locating anatomy adjacent to salivary glands, but its 

primary application is in differentiating solid masses from cystic masses.

REF: p. 548

11. ANS: d
a. Surgical removal of the sialolith is necessary when conservative treatments fail to dis-

charge the sialolith.
b. Sialography with an oil-based agent may stimulate the sialolith to discharge from the 

duct, necessitating no further treatment.
c. Encouraging the discharge of the sialolith through use of sialogogs is a conservative first 

choice of treatment.
d. Correct. The surgical removal of an entire salivary gland is a last resort.

REF: p. 550

12. ANS: a
a. Correct. In acute infections, sialography may cause a foreign body reaction or severe pain, 

thus making it contraindicated.
b. US is not contraindicated for acute bacterial sialadenitis.
c. CT is not contraindicated for acute bacterial sialadenitis.
d. MRI is not contraindicated for acute bacterial sialadenitis.

REF: p. 551

13. ANS: d
a. CT does not show the details of the strictures and dilations in salivary gland ducts.
b. Sialography does not show the details of the strictures and dilations in salivary gland 

ducts.
c. Scintigraphy does not show the details of the strictures and dilations in salivary gland 

ducts.
d. Correct. Thin section MRI shows the greatest detail of the strictures and dilations in 

the salivary gland ducts.

REF: p. 551
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14. ANS: d
a. Adult autoimmune sialadenitis is ten times more common than the childhood form of 

the disease.
b. Adult autoimmune sialadenitis is ten times more common than the childhood form of 

the disease.
c. Autoimmune sialadenitis occurs mostly in adults 40-60 years of age, with 90%-95% 

female prevalence.
d. Correct. Autoimmune sialadenitis occurs mostly in adults 40-60 years of age, with 

90%-95% female prevalence.

REF: p. 553

15. ANS: d
a. Extraductal sialoliths are not an early indication of an autoimmune disorder.
b. Calcification of salivary ducts is not an early indication of an autoimmune disorder.
c. The main duct appears normal or dilated, not constricted, in early stages of autoimmune 

disorders.
d. Correct. In early stages of autoimmune disorders, the contrasting agent pools outside 

the ducts and manifests as spheres distributed throughout the gland.

REF: p. 553

16. ANS: a
a. Correct. Cysts are rare; they make up 5% of all salivary gland masses.
b. Cysts are rare; they make up 5% of all salivary gland masses.
c. Cysts are rare; they make up 5% of all salivary gland masses.
d. Cysts are rare; they make up 5% of all salivary gland masses.

REF: p. 554

17. ANS: c
a. CT provides direct, not indirect, visualization of the cyst.
b. US images provide direct, not indirect, visualization of the cyst.
c. Correct. Sialography shows through indirect visualization the displacement of ducts 

arching around the cyst.
d. T2 weighted MRI provides direct, not indirect, visualization of the cyst.

REF: p. 554

18. ANS: c
a. CT images do not illustrate salivary tumors with as much detail as MRI images.
b. US images do not illustrate salivary tumors with as much detail as MRI images.
c. Correct. MRI images have greater soft tissue contrast resolution, showing the density 

and vascular supply better than other techniques.
d. Sialographs do not illustrate salivary tumors with as much detail as MRI images.

REF: p. 547
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19. ANS: d
a. A benign mixed tumor larger than 5, not 1, mm is well visualized by scintigraphy.
b. A benign mixed tumor larger than 5, not 2, mm is well visualized by scintigraphy.
c. A benign mixed tumor larger than 5, not 4, mm is well visualized by scintigraphy.
d. Correct. A benign mixed tumor larger than 5 mm is well visualized by scintigraphy.

REF: p. 557

20. ANS: b
a. Intravenous antibiotics are not used for scintigraphy; nuclear medicine is.
b. Correct. Intravenous nuclear medicine concentrates in the glands, allowing all major 

salivary gland structures to be evaluated at one time.
c. The infusion of saline solution into the glands is not part of the scintigraphy technique; 

nuclear medicine is used intravenously.
d. The infusion of iodine-containing solution into the glands is not part of the scintigraphy 

technique; nuclear medicine is used intravenously.

REF: p. 548

21. ANS: c
a. A hemangioma is a soft tissue neoplasm.
b. A hemangioma commonly contains phleboliths.
c. Correct. 85% of hemangiomas develop in the parotid gland, not the submandibular 

gland.
d. The majority of hemangiomas are diagnosed in childhood, in the first two decades of 

life.

REF: p. 557

22. ANS: a
a. Correct. 20% of parotid gland tumors are malignant.
b. 90% of sublingual tumors are malignant.
c. 50%-60% of submandibular tumors are malignant.
d. 60%-75% of minor salivary gland tumors are malignant.

REF: p. 557

23. ANS: b
a. Irregular borders are a common feature of malignant tumors.
b. Correct. Well-circumscribed margins are a feature of benign, not malignant, tumors.
c. Malignant tumors typically spread into the adjacent soft tissue structures.
d. Malignant tumors are destructive and may destroy adjacent bone.

REF: p. 557
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24. ANS: b
a. High-grade mucoepidermoid carcinomas metastasize through blood and lymph, not by 

rupturing.
b. Correct. High-grade mucoepidermoid carcinomas metastasize through blood and lymph.
c. High-grade mucoepidermoid carcinomas metastasize through blood and lymph, not 

along the salivary ductal system.
d. High-grade mucoepidermoid carcinomas commonly metastasize through blood and 

lymph, not by infiltration into surrounding tissues.

REF: p. 558

25. ANS: d
a. Low-grade mucoepidermoid carcinomas are visible on CT tomograms.
b. Low-grade mucoepidermoid carcinomas are visible on US sonograms.
c. Low-grade mucoepidermoid carcinomas are visible on MRI slices.
d. Correct. Low-grade mucoepidermoid carcinomas are not visible on plain film radio-

graphs. When present, the destruction to adjacent bone structure is visible.

REF: p. 558

26. ANS: b
a. A carcinoma ex mixed tumor appears histologically malignant.
b. Correct. A metastasizing mixed tumor behaves as though it is malignant, despite its 

benign appearance.
c. A benign mixed tumor behaves in a benign manner, whereas the metastasizing mixed 

tumor behaves as though it is malignant.
d. A metastasizing mixed tumor behaves as though it is malignant, despite its benign 

appearance.

REF: p. 558

27. ANS: a
a. Correct. Tumors metastasize from the parotid gland most often, due to its extensive 

blood and lymph components.
b. Tumors metastasize from the parotid, not sublingual, gland most often, due to the exten-

sive blood and lymph components.
c. Tumors metastasize from the parotid, not submandibular, gland most often, due to the 

extensive blood and lymph components.
d. Tumors metastasize from the parotid, not minor salivary, gland(s) most often, due to the 

extensive blood and lymph components.

REF: p. 558
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28. ANS: d
a. The majority of adenoid cystic carcinomas occur in the minor salivary glands, not the 

parotid gland.
b. The majority of adenoid cystic carcinomas occur in the minor salivary glands, not  

the sublingual gland.
c. The majority of adenoid cystic carcinomas occur in the minor salivary glands, not the 

submandibular gland.
d. Correct. The majority of adenoid cystic carcinomas occur in the minor salivary glands.

REF: p. 559

29. ANS: d
a. A benign tumor is asymptomatic.
b. Warthin tumor, a benign tumor, is asymptomatic.
c. Hemangioma, a benign neoplasm, is asymptomatic.
d. Correct. Malignant metastatic tumors of the salivary gland are symptomatic; they are 

painful and elicit paralysis.

REF: p. 559

30. ANS: c
a. The tissue of the submandibular gland is higher in density than the tissue of the parotid 

gland.
b. The tissue of the submandibular gland is higher in density than the tissue of the sublin-

gual gland.
c. Correct. The submandibular gland is a high density tissue, which makes it hard to discern 

the presence of a tumor.
d. The tissue of the submandibular gland is higher in density than the tissue of the minor 

salivary glands.

REF: p. 555

31. ANS: c
a. Parotitis and submandibulitis are NOT forms of sialadenosis, which is a metabolic and 

secretory salivary gland disorder.
b. Parotitis and submandibulitis are NOT forms of sialodochitis, which is an inflammation 

disorder of the salivary ducts.
c. Correct. Parotitis and submandibulitis are both forms of bacterial sialadenitis.
d. Parotitis and submandibulitis are NOT forms of autoimmune sialadenitis, which is an 

autosensitivity disorder of the salivary glands.

REF: p. 550
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C H A P T E R  30
Trauma

Multiple Choice
1. Management of a concussion injury to the tooth is

a. slight adjustment of the opposing teeth.
b. endodontic treatment if rarefying osteitis develops.
c. both a and b.
d. none of the above.

2. Most commonly avulsed teeth from both dentitions are
a. maxillary central incisors.
b. maxillary lateral incisors.
c. mandibular central incisors.
d. mandibular lateral incisors.

3. Horizontal root fractures occur due to
a. direct application of traumatic force to the face, alveolar processes, or teeth.
b. iatrogenic, following the insertion of retention screws or pins into teeth.
c. high occlusal forces, particularly in restored teeth.
d. endodontically treated posterior teeth that have not been restored with a full coverage 

restoration.

4. Which of these teeth has the worst prognosis?
a. Single-rooted teeth with vertical root fractures.
b. Multirooted teeth with vertical root fractures.
c. Horizontal fractures in the middle third of single-rooted teeth.
d. Horizontal fractures in the apical third of single-rooted teeth.

5. Which of these statements is true?
a. Condylar neck fractures are more common than condylar head fractures.
b. Condylar head is usually displaced medially, inferiorly, and anteriorly as a result of lateral 

pterygoid muscle contraction.
c. Fractures of the condylar head may result in a vertical cleft dividing the condylar head 

fragments or may produce multiple fragments in a compression-like injury.
d. All of the above.

6. Le Fort II fracture is a
a. horizontal fracture.
b. pyramidal fracture.
c. craniofacial disjunction.
d. vertical fracture.
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7. During monitoring of fracture repair, evidence of remineralization usually occurs
a. 5–6 weeks after treatment.
b. 2 weeks after treatment.
c. 10 weeks after treatment.
d. 14 weeks after treatment.

8. Mandibular fractures are classified as being either favorable or unfavorable, depending on 
the orientation of the
a. fracture plane.
b. occlusal plane.
c. both a and b.
d. none of the above.

9. Most of the fractures confined to the root occur in the
a. middle third of the root.
b. cervical third of the root.
c. apical third of the root.
d. middle, apical, and cervical third of the root with equal frequency.

10. Which of the following statements is not true?
a. Blowout fractures of the orbital walls result from a direct blow to the orbit by an object 

that is too large to enter the orbital cavity.
b. The orbital rim in blowout fractures remains intact.
c. The most common fractures involve the medial wall of the orbit.
d. The orbital rim in blowout fractures gets fractured.

Feedback
1. ANS: c

a. Because significant displacement of the tooth or teeth does not occur in concussion, the 
appropriate treatment is conservative and may include slight adjustment of the opposing teeth.

b. Periodic monitoring in the first year with repeated vitality testing and radiographs are 
indicated in case of concussion injury. Should rarefying osteitis develops, endodontic 
treatment is appropriate.

c. Correct. Management of a concussion injury to the tooth is slight adjustment of the 
opposing teeth and endodontic treatment if rarefying osteitis develops.

d. All of the above statements are true.

REF: p. 563

2. ANS: a
a. Correct. Most commonly avulsed teeth from both dentitions are maxillary central 

incisors.
b. Most commonly avulsed teeth from both dentitions are maxillary central incisors, not 

maxillary lateral incisors.
c. Most commonly avulsed teeth from both dentitions are maxillary central incisors, not 

mandibular central incisors.
d. Most commonly avulsed teeth from both dentitions are maxillary central incisors, not 

mandibular lateral incisors.

REF: p. 565
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3. ANS: a
a. Correct. Direct application of traumatic force to the face, alveolar processes, or teeth 

result in horizontal root fractures.
b. Vertical fractures may be iatrogenic, following the insertion of retention screws or pins 

into teeth.
c. Vertical fractures may be the result of high occlusal forces, particularly in restored teeth.
d. Vertical fractures may occur in endodontically treated posterior teeth that have not been 

restored with a full coverage restoration.

REF: p. 567

4. ANS: a
a. Correct. Single-rooted teeth with vertical root fractures have the worst prognosis. Single-

rooted teeth with vertical root fractures must be extracted.
b. Multirooted teeth with vertical root fractures may be hemisected, and the intact remain-

ing half of the tooth may be restored with endodontic therapy and a crown.
c. Horizontal fractures in the middle third of single-rooted teeth of permanent teeth can 

be manually reduced to the proper position and immobilized.
d. Horizontal fractures in the apical third of single-rooted teeth of permanent teeth can be 

manually reduced to the proper position and immobilized.

REF: p. 569

5. ANS: d
a. Condylar neck fractures are more common than condylar head fractures.
b. Condylar head is usually displaced medially, inferiorly, and anteriorly as a result of lateral 

pterygoid muscle contraction.
c. Fractures of the condylar head may result in a vertical cleft dividing the condylar head 

fragments or may produce multiple fragments in a compression-like injury.
d. Correct. All of the above statements are true.

REF: p. 572

6. ANS: b
a. A Le Fort I fracture is a relatively horizontal fracture in the body of the maxilla that 

results in detachment of the alveolar process and adjacent bone of the maxilla from the 
middle face.

b. Correct. Le Fort II fracture is a pyramidal fracture.
c. A Le Fort III midface fracture results when the traumatic force is of sufficient magnitude 

to separate the middle third of the facial skeleton completely from the cranium (cranio-
facial disjunction).

d. Le Fort II fracture is a pyramidal fracture, not a vertical fracture.

REF: p. 576
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7. ANS: a
a. Correct. During monitoring of fracture repair, evidence of remineralization usually 

occurs 5–6 weeks after treatment.
b. During monitoring of fracture repair, evidence of remineralization usually occurs  

5–6 weeks after treatment, not 2 weeks after treatment.
c. During monitoring of fracture repair, evidence of remineralization usually occurs 5–6 weeks 

after treatment, not 10 weeks after treatment.
d. During monitoring of fracture repair, evidence of remineralization usually occurs  

5–6 weeks after treatment, not 14 weeks after treatment.

REF: p. 578

8. ANS: a
a. Correct. Mandibular fractures are classified as being either favorable or unfavorable, 

depending on the orientation of the fracture plane.
b. Mandibular fractures are classified as being either favorable or unfavorable, depending 

on the orientation of the fracture plane, not occlusal plane.
c. Statement a is correct.
d. Statement a is correct.

REF: p. 570

9. ANS: a
a. Correct. Most of the fractures confined to the root occur in the middle third of the root.
b. Most of the fractures confined to the root occur in the middle third of the root, not in 

the cervical third of the root.
c. Most of the fractures confined to the root occur in the middle third of the root, not in 

the apical third of the root.
d. Root fractures do not occur with equal frequency in the middle, apical, and cervical third 

of the root.

REF: p. 567

10. ANS: d
a. Blowout fractures of the orbital walls result from a direct blow to the orbit by an object 

that is too large to enter the orbital cavity.
b. The orbital rim in blowout fractures remains intact.
c. The most common fractures involve the medial wall of the orbit.
d. Correct. The orbital rim in blowout fractures remains intact and does not get 

fractured.

REF: p. 574
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C H A P T E R  31
Dental Anomalies

Multiple Choice
1. Supernumerary teeth that occur between the maxillary central incisors are termed as

a. mesiodens.
b. peridens.
c. distodens.
d. none of the above.

2. Multiple supernumerary teeth have been associated with
a. cleidocranial dysplasia.
b. familial adenomatous polyposis (Gardner’s syndrome).
c. pyknodysostosis.
d. all of the above.

3. The correct order for most commonly missing teeth to least common is
a. third molars . mandibular second premolars . maxillary lateral incisors . mandibular 

central incisors.
b. mandibular second premolars . third molars . maxillary lateral incisors . mandibular 

central incisors.
c. maxillary lateral incisors . mandibular central incisors . mandibular second premolars 

. third molars.
d. third molars . mandibular second premolars . mandibular central incisors . maxillary 

lateral incisors.

4. Macrodontia can be associated with
a. vascular abnormalities such as hemangioma.
b. hemihypertrophy of the face.
c. pituitary gigantism.
d. all of the above.

5. The most frequently transposed teeth are
a. permanent canine and the first premolar.
b. permanent second premolars lying between the first and second molars.
c. permanent central and lateral incisors.
d. deciduous canine and first molar.

6. Concrescence occurs when
a. a single tooth bud attempts to divide.
b. roots of two or more primary or permanent teeth are fused by cementum.
c. there is a fusion of adjacent tooth germs of developing teeth.
d. sharp bend or curve in the tooth occurs anywhere in the crown or the root.
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7. ‘Bull’s eye’ appearance on periapical radiograph can be seen in
a. concrescence.
b. germination.
c. fusion.
d. dilaceration.

8. Invagination or infolding of the enamel surface into the interior of a tooth can result in
a. dens invaginatus.
b. dens in dente.
c. dilated odontome.
d. all of the above.

9. Leong’s premolar is another name for
a. dens invaginatus.
b. dens in dente.
c. dilated odontome.
d. dens evaginatus.

10. ‘Ghostlike’ appearance of teeth in radiographic imaging is seen in
a. regional odontodysplasia.
b. dentin dysplasia.
c. amelogenesis imperfecta.
d. dentinogenesis imperfecta.

Feedback
1. ANS: a

a. Correct. Supernumerary teeth that occur between the maxillary central incisors are 
termed mesiodens.

b. Supernumerary teeth that occur in the premolar area are peridens.
c. Supernumerary teeth that occur in the molar area are distodens.
d. Option a is correct.

REF: p. 582

2. ANS: d
a. Cleidocranial dysplasia is associated with supernumerary teeth.
b. Familial adenomatous polyposis (Gardner’s syndrome) is associated with supernumerary 

teeth.
c. Pyknodysostosis is associated with supernumerary teeth.
d. Correct. Multiple supernumerary teeth have been associated with numerous genetically 

inherited syndromes, including cleidocranial dysplasia, familial adenomatous polyposis 
(Gardner’s syndrome), and pyknodysostosis.

REF: p. 583
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3. ANS: a
a. Correct. The most commonly missing teeth are third molars, followed by mandibular 

second premolars and maxillary lateral and mandibular central incisors.
b. Mandibular second premolars are the second most commonly missing teeth after third molars.
c. Maxillary lateral incisors are third most commonly missing teeth after third molars and 

mandibular second premolars.
d. Mandibular central incisors come after maxillary lateral incisors in the order of most 

commonly missing teeth.

REF: p. 585

4. ANS: d
a. Vascular abnormalities such as hemangioma can result in macrodontia.
b. Macrodontia can occur in hemihypertrophy of the face.
c. Macrodontia can occur in pituitary gigantism.
d. Correct. Vascular abnormalities such as a hemangioma (arising from within the bone or 

the soft tissues) can result in an increase in the size and accelerate the development of 
adjacent teeth. Macrodontia can also occur in hemihypertrophy of the face or in pituitary 
gigantism.

REF: p. 586

5. ANS: a
a. Correct. Permanent canine and the first premolar are most frequently transposed teeth.
b. Second premolars infrequently lie between the first and second molars.
c. The transposition of central and lateral incisors is rare.
d. Transposition in the primary dentition has not been reported.

REF: p. 587

6. ANS: b
a. When a single tooth bud attempts to divide, the anomaly that arises is germination.
b. Correct. Concrescence occurs when roots of two or more primary or permanent teeth 

are fused by cementum.
c. Fusion of adjacent tooth germs of developing teeth is fusion.
d. Sharp bend or curve in the tooth anywhere in the crown or the root is dilaceration.

REF: p. 588

7. ANS: d
a. Dilaceration, not concrescence, can lead to bull’s eye appearance on radiograph.
b. In case of germination, images reveal the altered shape of the hard tissue and pulp 

chamber of the geminated tooth. Radiopaque enamel outlines the clefts in the crowns 
and invaginations and accentuates them.

c. Fused teeth may show an unusual configuration of the pulp chamber or root canal.
d. Correct. When the roots are dilacerated buccally (labially) or lingually, the central X-ray 

passes approximately parallel with the deflected portion of the root, and the apical end 
of the root may have the appearance of a circular or oval radiopaque area with a central 
radiolucency (the apical foramen and root canal), giving the appearance of a ‘bull’s eye’.

REF: p. 591
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8. ANS: d
a. Dens invaginatus is the least severe form of invagination or infolding of the enamel 

surface into the interior of a tooth. It occurs in the cingulum area as a small pit.
b. Dens in dente is the invagination or infolding of the enamel that occurs at the incisal 

edge. In dens in dente, the pit is located at the incisal edge of the tooth, and crown 
morphology may appear abnormal, having the appearance of a peg-shaped microdont 
tooth.

c. A dilated odontome can be thought of as the most extreme dens invaginatus and has 
roughly the shape of a doughnut with central soft tissue surrounded by dental hard tissue.

d. Correct. The three entities dens invaginatus, dens in dente, and dilated odontome all 
result from varying degrees of invagination or infolding of the enamel surface into the 
interior of a tooth.

REF: p. 592

9. ANS: d
a. Leong’s premolar is another name for dens evaginatus, not dens invaginatus.
b. Leong’s premolar is another name for dens evaginatus, not dens in dente.
c. Leong’s premolar is another name for dens evaginatus, not dilated odontome.
d. Correct. Leong’s premolar is another name for dens evaginatus.

REF: p. 594

10. ANS: a
a. Correct. The images of teeth with regional odontodysplasia have been described as 

having a ‘ghostlike’ appearance as these teeth are very poorly mineralized. The pulp 
chambers are large and the root canals are wide because the hypoplastic dentin is thin, 
serving just to outline the image of the root.

b. The pulp chambers may become flame-shaped or thistle-shaped in Type II dentin 
dysplasia.

c. The imaging signs of hypoplastic amelogenesis imperfecta include a square crown, a rela-
tively thin radiopaque layer of enamel, low or absent cusps, and multiple open contacts 
between the teeth. The anterior teeth on images are said to have a ‘picket fence’-type 
appearance.

d. The crowns in patients with dentinogenesis imperfecta are usually normal in size, but 
there is a constriction of the cervical portion of the tooth that gives the crown a bulbous 
appearance. Images may reveal slight to marked attrition of the occlusal surface. The 
roots are usually short and slender. There may be partial or complete obliteration of the 
pulp chambers.

REF: p. 598
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C H A P T E R  32
Craniofacial Anomalies

Multiple Choice
1. Which of the following statements about cleft lip and palate is true?

a. Cleft lip or palate is more common in males.
b. Cleft palate is more common in females.
c. Both conditions are more common in Asians and Hispanics than African Americans or 

Caucasians.
d. All of the above.

2. Hemifacial microsomia is a feature of
a. Goldenhar syndrome.
b. Crouzon syndrome.
c. Treacher Collins syndrome.
d. mandibulofacial dysostosis.

3. Hypoplastic or missing zygomatic bones are a striking finding on radiograph in
a. Treacher Collins syndrome.
b. Crouzon syndrome.
c. Goldenhar syndrome.
d. oculoauriculovertebral dysplasia.

4. Treacher Collins is caused by a mutation in
a. TCOF1 gene on chromosome 5.
b. Runx2 gene on chromosome 6.
c. fibroblast growth factor receptor II on chromosome.
d. none of the above.

5. Delayed or failed closure of the fontanels, open skull sutures, and multiple wormian bones 
is a feature of
a. cleidocranial dysplasia.
b. Crouzon syndrome.
c. Treacher Collins syndrome.
d. Goldenhar syndrome.

6. Characteristic changes in the radiographic appearance of the alveolar bone is seen in
a. monostotic fibrous dysplasia.
b. segmental odontomaxillary dysplasia.
c. hemifacial hyperplasia.
d. both a and b.
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7. Which of these has been referred to as pseudocyst?
a. Stafne bone cyst.
b. Focal osteoporotic bone marrow.
c. Lingual salivary gland depression.
d. Both a and c.

8. Cleidocranial dysplasia may be identified by the
a. family history.
b. excessive mobility of the shoulders.
c. clinical examination of the skull.
d. pathognomonic radiographic findings of prolonged retention of the primary teeth with 

multiple unerupted supernumerary teeth.
e. all of the above.

9. In familial cases of Crouzon syndrome, the minimal criterion for diagnosis is
a. hypertelorism and orbital proptosis.
b. hypertelorism.
c. brachycephaly.
d. narrow maxillary arch.

10. Focal osteoporotic bone marrow is a
a. radiologic term.
b. clinical term.
c. histological term.
d. all of the above.

Feedback
1. ANS: d

a. Cleft lip or palate is more common in males.
b. Cleft palate is more common in females.
c. Both conditions are more common in Asians and Hispanics than African Americans or 

Caucasians.
d. Correct. All the above statements are true.

REF: p. 612

2. ANS: a
a. Correct. Hemifacial microsomia is a feature of Goldenhar syndrome. Synonyms for hemi-

facial microsomia include hemifacial hypoplasia, craniofacial microsomia, lateral facial dys-
plasia, Goldenhar syndrome, and oculoauriculovertebral dysplasia (OAV) spectrum.

b. Hemifacial microsomia is not a feature of Crouzon syndrome. Patients with Crouzon 
syndrome characteristically have brachycephaly (short skull front to back), hypertelorism 
(increased distance between eyes), and orbital proptosis (protruding eyes).

c. Hemifacial microsomia is not a feature of Treacher Collins syndrome. The most common 
clinical findings in Treacher Collins syndrome are relative underdevelopment or absence of the 
zygomatic bones, resulting in a small narrow face; a downward inclination of the palpebral 
fissures; underdevelopment of the mandible, resulting in a down-turned, wide mouth; malfor-
mation of the external ears; absence of the external auditory canal; and occasional facial clefts.

d. Mandibulofacial dysostosis is a synonym of Treacher Collins syndrome.

REF: p. 614
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3. ANS: a
a. Correct. A striking finding is the hypoplastic or missing zygomatic bones, and hypoplasia 

of the lateral aspects of the orbits in Treacher Collins syndrome.
b. Missing or hypoplastic zygomatic bones are a feature of Treacher Collins syndrome, not 

Crouzon syndrome.
c. Missing or hypoplastic zygomatic bones are a feature of Treacher Collins syndrome, not 

Goldenhar syndrome.
d. Missing or hypoplastic zygomatic bones are a feature of Treacher Collins syndrome, not 

oculoauriculovertebral dysplasia.

REF: p. 616

4. ANS: a
a. Correct. Treacher Collins is caused by a mutation in TCOF1 gene on chromosome 5.
b. Cleidocranial dysplasia is caused by a mutation in the Runx2 gene on chromosome 6.
c. Crouzon syndrome is caused by a mutation in fibroblast growth factor receptor II on 

chromosome.
d. Option a is correct.

REF: p. 616

5. ANS: a
a. Correct. The characteristic skull findings in cleidocranial dysplasia are brachycephaly, 

delayed or failed closure of the fontanels, open skull sutures including a persistent metopic 
open suture, and multiple wormian bones (small, irregular bones in the sutures of the 
skull that are formed by secondary centers of ossification in the suture lines).

b. The earliest radiographic signs of cranial suture synostosis in Crouzon syndrome are 
sclerosis and overlapping edges.

c. A striking finding in Treacher Collins syndrome is the hypoplastic or missing zygomatic 
bones, and hypoplasia of the lateral aspects of the orbits.

d. The primary radiographic finding in Goldenhar syndrome is a reduction in the size of 
the bones on the affected side.

REF: p. 619

6. ANS: d
a. Monostotic fibrous dysplasia is associated with vertically oriented trabeculae in the alveo-

lar bone.
b. In segmental odontomaxillary dysplasia, the density of the maxillary alveolar process is 

increased, with a greater number of thick trabeculae that appear to be aligned in a vertical 
orientation.

c. Cases limited to one side of the maxilla must be differentiated from monostotic fibrous 
dysplasia and segmental odontomaxillary dysplasia, both of which have characteristic 
changes in the radiographic appearance of the alveolar bone, not present in hemifacial 
hyperplasia.

d. Correct. Characteristic changes in the radiographic appearance of the alveolar bone are 
seen in monostotic fibrous dysplasia and segmental odontomaxillary dysplasia.

REF: p. 623
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7. ANS: d
a. Stafne bone cyst has been referred to as pseudocyst.
b. Focal osteoporotic bone marrow is a radiologic term indicating the presence of radiolu-

cent defects within the cancellous portion of the jaws.
c. Lingual salivary gland depression has been referred to as pseudocyst.
d. Correct. Synonyms for lingual salivary gland depression include lingual mandibular bone 

depression, developmental salivary gland defect, Stafne defect, Stafne bone cyst, static 
bone cavity, and latent bone cyst. Historically, they were referred to as pseudocysts because 
they resemble cysts radiographically, but they are not true cysts because no epithelial 
lining is present.

REF: p. 625

8. ANS: e
a. Family history.
b. Excessive mobility of the shoulders.
c. Clinical examination of the skull.
d. Pathognomonic radiographic findings of prolonged retention of the primary teeth with 

multiple unerupted supernumerary teeth.
e. Correct. All of the above statements are true.

REF: p. 619

9. ANS: a
a. Correct. In familial cases of Crouzon syndrome, the minimal criterion for diagnosis is 

hypertelorism and orbital proptosis.
b. Hypertelorism alone is not a criterion for diagnosis.
c. Presence of brachycephaly alone is not a minimal criterion for diagnosis although patients 

characteristically have brachycephaly.
d. Narrow maxillary arch is not a minimal criterion for diagnosis.

REF: p. 613

10. ANS: a
a. Correct. Focal osteoporotic bone marrow is a radiologic term.
b. Focal osteoporotic bone marrow is a radiologic term, not a clinical term.
c. Focal osteoporotic bone marrow is a radiologic term, not a histological term.
d. Option a is correct.

REF: p. 625



 387

C H A P T E R  33 

Implants

Multiple Choice
1. Which type of dental implant is primarily used today?

a. Blade.
b. Root-form.
c. Transosteal.
d. Subperiosteal.

2. Periapical radiographs are inadequate in revealing the
a. quality of the bone.
b. status of the adjoining teeth.
c. amount of mesiodistal alveolar bone.
d. amount of facial-lingual alveolar bone.

3. Which implant imaging modality imparts the least amount of radiation?
a. Panoramic radiography.
b. Conventional tomography.
c. Intraoral periapical radiography.
d. Cone-beam computed tomography.

4. Which disadvantage is associated with panoramic radiography?
a. Prohibitive cost.
b. Limited availability.
c. Restricted imaging area.
d. Inconsistent magnification.

5. Which image yields an accurate cross-sectional view of an implant site?
a. Panoramic radiograph.
b. Tomogram.
c. Occlusal radiograph.
d. Periapical radiograph.

6. How many tomographic slices are needed to image a proposed implant site?
a. One.
b. Two to three.
c. Four to five.
d. Six.
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7. Which best describes the accuracy of computed tomographic measurements?
a. Highly accurate.
b. Moderately accurate.
c. Moderately inaccurate.
d. Highly inaccurate.

8. Which statement is true?
a. MPR processing is unique to MDCT imaging.
b. Metallic artifacts are less prominent on MDCT than on CBCT.
c. Reformatted MDCT images can be printed as life-sized radiographs.
d. Geometric image distortion occurs less often with MDCT than with CBCT.

9. Successful implant integration is likely under which condition?
a. Thick cortical bone.
b. Few internal trabeculae.
c. Active osseous pathoses.
d. Minimum bone quantity.

10. The diameter of an implant is dependent upon which alveolar ridge measurement?
a. Width.
b. Height.
c. Quantity.
d. Morphology.

11. Accurate bone measurements are crucial to determining each implant characteristic, 
EXCEPT one. Which is the EXCEPTION?
a. Size.
b. Type.
c. Length.
d. Orientation.

12. Which factor requires careful consideration, when taking measurements from an image?
a. Definition.
b. Magnification.
c. Reconstruction.
d. Superimposition.

13. Radiopaque markers, used to identify implant sites, are housed within a/an
a. acrylic stent.
b. archwire ligature.
c. stainless steel casing.
d. temporary resin bridge.

14. Which radiopaque material is used in imaging stents for MDCT units?
a. Barium.
b. Titanium.
c. Gutta-percha.
d. Stainless steel.
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15. Which image is initially used to determine eligibility for implant procedures?
a. Panoramic radiograph.
b. Cone-beam tomogram.
c. Intraoral periapical radiograph.
d. Multidetector computed tomogram.

16. Intraoperative images serve which purpose?
a. Confirm correct placement of the implant.
b. Assess the success or failure of the implant.
c. Determine the size of the proposed implants.
d. Detect osseous pathology in planned implant sites.

17. In order to open the implant threads radiographically, the angulation of the x-ray beam
a. must be within 9 degrees of the long axis of the implant.
b. must be within 11 degrees of the long axis of the implant.
c. must be within 13 degrees of the long axis of the implant.
d. must be within 15 degrees of the long axis of the implant.

18. In the case of threaded implants, mesial and distal bone height is determined from
a. the apex of the implant.
b. the collar of the implant.
c. interthread measurements.
d. alveolar bone of adjacent teeth.

19. Which change is normal within the first 6 months of implant placement?
a. Indistinct osseous margins.
b. Apical migration of the alveolar bone.
c. Circumscribed resorption around the cervical area of the fixture.
d. Widening of the periodontal ligament space of a neighboring natural tooth.

20. Following the first year of successful implant integration, the annual amount of anticipated 
marginal bone loss is approximately
a. 0.05 mm.
b. 0.1 mm.
c. 1.25 mm.
d. 2.5 mm.

21. Marginal bone gain around a successful implant occurs at which frequency?
a. Never.
b. Seldom.
c. Frequently.
d. Occasionally.

22. Slight implant mobility is an indication of
a. recent implantation.
b. failed osseointegration.
c. normal implant function.
d. excessive bone apposition.
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23. Which radiographic sign indicates poor plaque control around an implant?
a. Asymmetrical migration of the alveolar bone.
b. Thin radiolucent outline surrounding the implant.
c. Widening of a neighboring periodontal ligament space.
d. Crestal bone loss around the coronal portion of the implant.

24. Which statement is true?
a. Interactive diagnostic programs analyze potential implant sites.
b. Diagnostic software is not compatible with conventional tomography.
c. Diagnostic software programs typically require a Mac operating system.
d. Several interactive software packages can navigate and initiate implant placement.

25. An imaging stent can also be used as a
a. surgical guide.
b. calibration tool.
c. space maintainer.
d. periodontal dressing.

26. Alveolar ridge height measurements help the surgeon select the
a. largest appropriate implant fixture.
b. shortest appropriate implant fixture.
c. smallest appropriate implant fixture.
d. smoothest appropriate implant fixture.

27. To acquire a high quality reformatted computed tomogram, the patient must
a. remain still.
b. fast for 24 hours.
c. undergo general anesthesia.
d. rotate in a slow counter-clockwise motion.

28. Survey radiographs indicate that an edentulous patient is a good candidate for several 
implants. Which image is the best choice for the next step in preoperative planning?
a. Panoramic radiograph.
b. Cone-beam computed tomography (CBCT).
c. Conventional tomogram.
d. Intraoral periapical radiograph.

29. After the first year of successful implantation, which diagnostic images support the mainte-
nance phase of the implant procedure?
a. Multidetector and cone-beam computed tomograms.
b. Cone-beam computed tomography (CBCT) and cephalometric radiographs.
c. Cephalometric radiographs and conventional tomograms.
d. Intraoral periapical radiographs and panoramic radiographs.

30. Radiographic examination of a successful implant is recommended at which interval?
a. 2-year interval.
b. 3-year interval.
c. 6-month interval.
d. 12-month interval.
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31. Lateral cephalometric images
a. capture the soft tissue profile.
b. provide no structural magnification.
c. reveal a cross-sectional view of all possible implant sites.
d. present a broad visualization of the jaws and adjoining anatomy.

Feedback
1. ANS: b

a. Blade implant systems are seldom used; root-form fixtures are the standard.
b. Correct. Root-form implant fixtures dominate the dental market today.
c. Transosteal implant systems are seldom used; root-form fixtures are the standard.
d. Subperiosteal implant systems are seldom used; root-form fixtures are the standard.

REF: p. 630

2. ANS: d
a. Periapical radiographs are commonly used to reveal bone quality.
b. Periapical radiographs are commonly used to examine the status of adjoining teeth.
c. Periapical radiographs are commonly used to determine the amount of mesiodistal  

alveolar bone.
d. Correct. The facial-lingual aspect of the alveolar ridge cannot be determined with a 

periapical radiograph.

REF: pp. 630–631

3. ANS: c
a. Periapical images require less radiation exposure than panoramic images.
b. Periapical images require less radiation exposure than conventional tomograms.
c. Correct. Intraoral periapical radiography requires the smallest amount of radiation 

exposure.
d. Periapical images require less radiation exposure than cone-beam computed 

tomograms.

REF: p. 631

4. ANS: d
a. Panoramic images are produced with minimal cost, but tend to exhibit inconsistent 

magnification.
b. Panoramic images are readily available, but tend to exhibit inconsistent magnification.
c. Panoramic images show a large imaging area, but tend to exhibit inconsistent 

magnification.
d. Correct. Inconsistent magnification is a common disadvantage of panoramic 

radiography.

REF: p. 631
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5. ANS: b
a. Panoramic radiographs do not provide any cross-sectional information.
b. Correct. Tomograms provide an accurate cross-sectional view of alveolar bone.
c. Occlusal radiographs provide limited cross-sectional information; however, tomograms 

are more precise, accurate, and reliable.
d. Periapical radiographs do not yield any cross-sectional information.

REF: p. 633

6. ANS: b
a. One tomographic slice will not accurately image a proposed implant site; two to three 

tomographic slices are needed.
b. Correct. Two to three tomographic slices are required to adequately image each proposed 

implant site.
c. Two to three tomographic slices are needed to image each proposed implant site, as 

opposed to four or five.
d. Two to three tomographic slices are needed to image each proposed implant site, as 

opposed to six.

REF: pp. 633–634

7. ANS: a
a. Correct. Computed tomographic measurements are highly accurate.
b. Computed tomographic measurements have been shown to be 94% accurate, within 

1 mm.
c. Computed tomographic measurements are highly accurate, as opposed to moderately 

inaccurate.
d. Computed tomographic measurements are highly accurate, as opposed to inaccurate.

REF: p. 634

8. ANS: c
a. Multiplanar reformatting (MPR) processing is not unique to MDCT imaging; CBCT 

data also undergo MPR processing.
b. Metallic artifacts are more, not less, prominent on MDCT images.
c. Correct. Life-sized reformatted MDCT images are printed on photographic paper or 

radiographic film.
d. Geometric image distortion occurs more, not less, frequently with MDCT imaging, due 

to longer image acquisition times.

REF: p. 635
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9. ANS: a
a. Correct. Successful implant integration is most likely to occur when the proposed site 

exhibits thick cortical bone.
b. The greater the number of internal trabeculae, the greater the likelihood of successful 

implant integration.
c. Successful implant integration is unlikely in the presence of active osseous pathoses.
d. The greater the amount of bone, the greater the likelihood of successful implant 

integration.

REF: p. 637

10. ANS: a
a. Correct. The width of the alveolar ridge determines the diameter of the implant.
b. The width, not height, of the alveolar ridge is crucial to determining the correct diameter 

of an implant.
c. The width, not quantity, of the alveolar ridge is crucial to determining the correct diam-

eter of an implant.
d. The width, not morphology, of the alveolar ridge is crucial to determining the correct 

diameter of an implant.

REF: p. 637

11. ANS: b
a. Accurate bone measurements are crucial in determining the size of a planned implant.
b. Correct. Root-form fixtures are the near-exclusive type of modern-day dental 

implant; the size, length and orientation of an implant depend upon accurate bone 
measurements.

c. Accurate bone measurements are crucial in determining the length of a planned implant.
d. Accurate bone measurements are crucial in determining the orientation of a planned 

implant.

REF: p. 637

12. ANS: b
a. Image definition is significant to the overall diagnosis; however, the magnification factor 

is of special concern when calculating bone dimensions.
b. Correct. The magnification factor of any image must be carefully considered when taking 

measurements.
c. Image reconstruction is largely a function of multiplanar reformatting (MPR); the mag-

nification factor must be carefully considered when calculating bone dimensions.
d. Superimposition is a factor for some images (panoramic radiographs and conventional 

tomograms); however, the magnification factor must be carefully considered when calcu-
lating bone dimensions.

REF: p. 637
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13. ANS: a
a. Correct. Radiopaque markers that identify implant sites in a radiographic image are 

housed within an acrylic stent.
b. Radiopaque imaging markers are housed within an acrylic stent, not an archwire 

ligature.
c. Radiopaque imaging markers are housed within an acrylic stent, not a stainless steel 

casing.
d. Radiopaque imaging markers are housed within an acrylic stent, not a temporary bridge.

REF: p. 637

14. ANS: c
a. Nonmetallic radiopaque markers, like gutta-percha, are used for MDCT units, to prevent 

metallic scatter artifacts.
b. Nonmetallic radiopaque markers, like gutta-percha, are used for MDCT units; titanium 

markers cause scatter artifacts in CT units.
c. Correct. Gutta-percha is a nonmetallic radiopaque material used in imaging stents for 

MDCT units, to prevent metallic scatter artifacts.
d. Nonmetallic radiopaque markers, like gutta-percha, are used for MDCT units; stainless 

steel markers cause scatter artifacts in CT units.

REF: p. 637

15. ANS: a
a. Correct. A panoramic image is a good starting point to establish eligibility for dental 

implants.
b. A panoramic image is a good starting point to establish eligibility for dental implants; 

more expensive imaging modalities, like cone-beam tomography, are employed once 
initial eligibility is established.

c. When greater detail is required, intraoral radiographs are used to supplement the initial 
panoramic image that establishes eligibility for implant procedures.

d. A panoramic image is a good starting point to establish eligibility for dental implants; 
more expensive imaging modalities, like multidetector computed tomography, are 
employed once initial eligibility is established.

REF: p. 637

16. ANS: a
a. Correct. Intraoperative images are used to confirm the correct placement of the implant.
b. Postoperative, not intraoperative, images are taken to assess the success or failure of an 

implant procedure.
c. Preoperative, not intraoperative, images are taken to determine the size of the proposed 

implants.
d. Preoperative, not intraoperative, images are taken to detect pathology in proposed implant 

sites.

REF: p. 638
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17. ANS: a
a. Correct. To visualize separate threads of a root-form implant on an image, the x-ray 

beam must be within 9 degrees of the long axis of the implant.
b. The angulation of the x-ray beam must be within 9, not 11, degrees to open the threads 

of a root-form implant on an image.
c. X-ray beam angulations of 13 degrees or more result in complete thread overlap.
d. X-ray beam angulations of 13 degrees or more result in complete thread overlap.

REF: p. 639

18. ANS: c
a. Smooth implants use a standard landmark, like the collar of the implant, to track marginal 

bone height; interthread measurements are used instead, when the implant is threaded.
b. Smooth implants use a standard landmark, like the collar of the implant, to track marginal 

bone height; interthread measurements are used instead, when the implant is threaded.
c. Correct. Interthread measurements are used to determine the mesial and distal bone 

height of threaded implant fixtures.
d. Interthread measurements are used to determine the mesial and distal bone height of 

threaded implant fixtures, as opposed to adjacent bone structure.

REF: pp. 638–639

19. ANS: c
a. Indistinct osseous margins are not normal, but rather a progressive sign of implant failure.
b. Apical migration of the alveolar bone is not normal, but rather a progressive sign of 

implant failure.
c. Correct. Within six months of implant placement, circumscribed resorption around 

the cervical area of the fixture is believed to be a normal response to the surgical 
procedure.

d. Widening of a neighboring PDL space is not normal, but rather a progressive sign of 
implant failure.

REF: p. 641

20. ANS: b
a. Excepting the first year of successful implantation, marginal bone loss around a healthy 

implant is approximately 0.1 mm a year.
b. Correct. After the first year of implantation, the anticipated marginal bone loss is esti-

mated to be approximately 0.1 mm a year.
c. Excepting the first year of successful implantation, marginal bone loss around a healthy 

implant is approximately 0.1 mm a year.
d. Marginal bone loss around a healthy implant is approximately 2.5 mm in the first year 

of successful implantation; after that it approximates 0.1 mm a year.

REF: p. 641



396 33—Implants

21. ANS: d
a. Marginal bone gain is occasionally noted around successful implants.
b. Marginal bone gain is occasionally noted around successful implants.
c. Marginal bone gain is occasionally noted around successful implants.
d. Correct. Areas of marginal bone gain are occasionally noted around a successful implant.

REF: p. 641

22. ANS: b
a. Recent implantation is not characterized by mobility; failed osseointegration is.
b. Correct. Implant mobility is an indication of failed osseointegration.
c. Normal implant function is not characterized by mobility; failed osseointegration is.
d. Bone apposition to the surface of the implant body is not characterized by mobility; failed 

osseointegration is.

REF: p. 641

23. ANS: d
a. Asymmetrical migration of the alveolar bone is an indication of improper implant angula-

tion, not poor plaque control.
b. A thin radiolucent outline surrounding the implant is an indication of failed osseointegra-

tion, not poor plaque control.
c. Widening of a neighboring periodontal ligament space is an indication of poor stress 

distribution, not inadequate plaque control.
d. Correct. Poor plaque control around an implant manifests as crestal bone loss around 

the coronal portion of the implant.

REF: p. 642

24. ANS: a
a. Correct. Interactive diagnostic programs analyze bone quality, quantity, and morphology 

for implant consideration.
b. Diagnostic software is compatible with both computed and conventional tomography.
c. Diagnostic programs typically require a Windows operating system.
d. Several interactive software packages can simulate, not initiate or navigate, implant 

placement.

REF: p. 637

25. ANS: a
a. Correct. An imaging stent can also serve as a surgical guide to establish the angle of the 

implant.
b. An imaging stent can serve as a surgical guide, not a calibration tool.
c. An imaging stent can serve as a surgical guide, not a space maintainer.
d. An imaging stent can serve as a surgical guide, not a periodontal dressing.

REF: p. 637
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26. ANS: a
a. Correct. A large implant fixture is preferred to uniformly distribute masticatory forces 

and maximize anchorage; alveolar ridge height measurements help the surgeon select the 
largest appropriate implant fixture.

b. Ridge height measurements help the surgeon select the largest, not shortest, suitable 
implant fixture.

c. Ridge height measurements help the surgeon select the largest, not smallest, suitable 
implant fixture.

d. Ridge height measurements help the surgeon select the largest, not smoothest, suitable 
implant fixture.

REF: p. 637

27. ANS: a
a. Correct. The patient must remain still to obtain a high-quality reformatted CT image.
b. Fasting is not essential to the image quality of a reformatted CT image, but the patient’s 

ability to hold still is.
c. A patient need not undergo general anesthesia to ensure the high quality of a reformatted 

CT image, but the patient must remain still during the scan.
d. The patient must remain still to obtain a high-quality reformatted CT image; motion of 

any kind will result in geometric image distortion.

REF: p. 637

28. ANS: b
a. A panoramic radiograph is a good survey radiograph to help identify candidacy for 

implant procedures. Once this is established, a CBCT is the best next step for patients 
who are edentulous and considering several implants.

b. Correct. Cone-beam computed tomography is the best next step for an edentulous 
patient considering several implants.

c. A conventional tomogram is a good choice for patients considering a single implant, or 
multiple implants in a single quadrant; in an edentulous patient, a CBCT is the better 
choice as it facilitates imaging of all possible implant sites.

d. CBCT is the best next step for an edentulous patient considering several implants; 
intraoral periapical radiography is not.

REF: p. 633

29. ANS: d
a. Multidetector and cone-beam computed tomograms augment the planning, placement, 

and healing stages of implant therapy.
b. CBCT and cephalometric radiographs augment the planning, placement, and healing 

stages of implant therapy.
c. Cephalometric radiographs and conventional tomograms augment the planning, place-

ment, and healing stages of implant therapy.
d. Correct. Intraoral periapical radiographs and panoramic radiographs augment the main-

tenance phase of implant therapy.

REF: p. 632
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30. ANS: b
a. Radiographic examination of a successful implant is recommended every 3, not 2, years 

during the maintenance stage of therapy.
b. Correct. While each case is unique, radiographs are recommended approximately every 

3 years for implant maintenance.
c. Radiographic examination of a successful implant is recommended every 3 years, not  

6 months, during the maintenance stage of therapy.
d. Radiographic examination of a successful implant is recommended every 3 years, not  

12 months, during the maintenance stage of therapy.

REF: pp. 631–632

31. ANS: a
a. Correct. The soft tissue profile is visible on cephalometric radiographs.
b. Lateral cephalometric images provide known magnification in a range of 7% to 12%.
c. The cephalometric cross-sectional view is restricted to midline.
d. Lateral cephalometric images present a narrow visualization of the midline of the jaws.

REF: p. 632
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C H A P T E R  34
Forensics

Multiple Choice
1. Who are the best people to handle the task of identification of multiple individuals in a mass 

disaster?
a. Forensic odontologists.
b. Forensic anthropologist.
c. Forensic pathologist.
d. All of the above.

2. What are the goals of a competent forensic death investigation of human remains?
a. Determination of the means.
b. Manner.
c. Cause of death and identification of the remains.
d. All of the above.

3. Which is the most common method of body identification?
a. Visual identification.
b. DNA identification.
c. Identification by the presence of unique skeletal or medical devices.
d. Dental identification.

4. Full imaging of jaws can be done by using how many occlusal films?
a. 3.
b. 4.
c. 6.
d. 8.

5. What is the need for identification of human remains?
a. Personal reasons.
b. Legal reasons.
c. Societal reasons.
d. All of the above.

6. Which method of identification cannot be used in cases where the body has undergone 
decomposition, maceration, or incineration?
a. Fingerprint identification.
b. DNA identification.
c. Identification by skeletal or medical devices.
d. Dental identification.
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7. Which method of identification is used for race stratification?
a. Fingerprint identification.
b. DNA identification.
c. Identification by skeletal or medical devices.
d. Dental identification.

8. What are the points of agreement (concordance) between the antemortem and postmortem 
dental radiographs?
a. Shape of crown and roots.
b. The materials used in endodontic fillings.
c. Unique shape of endodontic fillings.
d. All of the above.

9. What is stratification?
a. Sorting of individuals based on age.
b. Sorting of individuals based on gender.
c. Sorting of individuals based on race.
d. Sorting of individuals based equally on age, gender, and race.

10. Which of the following is used to compare antemortem and postmortem images?
a. Frontal sinus morphology.
b. Maxillary sinus morphology.
c. Sphenoidal sinus morphology.
d. Ethmoidal sinus morphology.

Feedback
1. ANS: d

a. Forensic odontologists alone are not preferred.
b. Forensic anthropologists alone are not preferred.
c. Forensic pathologists alone are not preferred.
d. Correct. In case of a mass disaster, the task would be preferably handled by a team that 

includes forensic odontologists, a forensic anthropologist, and a forensic pathologist for 
biologic profiling or population stratification.

REF: p. 646

2. ANS: d
a. Determination of the means alone is not the goal.
b. Determination of manner alone is not the goal.
c. Cause of death and identification of the remains alone is not the goal.
d. Correct. A competent forensic death investigation of human remains has four goals: 

determination of the means, manner, and cause of death and identification of the remains.

REF: p. 646
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3. ANS: a
a. Correct. Visual identification, although the most common method, is unpleasant and 

may be unreliable.
b. DNA identification is not the most common method. DNA identification, accomplished 

by comparing an antemortem (before death) sample with an unknown set of human remains, 
provides confident identification except between identical twins who have the same DNA. 
In addition to comparative identification, DNA analysis can be used for racial stratification 
where a DNA trait may indicate the ethnocultural group of a deceased individual.

c. Identification by skeletal or medical devices can be made if these devices have serial 
numbers or if they are unusual in form.

d. Dental identification is not the most common method. It has many advantages over the 
other techniques. Empirical testing has proven that it is reliable, straightforward when 
antemortem images are available, and readily demonstrable in courts of law. It is also 
quick and inexpensive.

4. ANS: c
a. Full imaging of jaws can be done using 6, not 3 occlusal films.
b. Full imaging of jaws can be done using 6, not 4 occlusal films.
c. Correct. Full imaging of jaws can be done using 6 occlusal films.
d. Full imaging of jaws can be done using 6, not 8 occlusal films.

REF: p. 646

5. ANS: d
a. People place great importance on verification of the identity of the deceased from a personal 

perspective because doing so gives a measure of closure to loved ones, permits appropriate funerary 
rites, and allows appropriate religious ceremonies to be undertaken. In the absence of knowing 
for certain that a loved one has died, the grieving process may be delayed or interrupted.

b. From a legal perspective, certification of death is required before payment of life insur-
ance; settling of wills and estates; dissolution of business partnerships, contracts, and 
marriage; and settling of debts.

c. Fulfilling the legal requirements for the identification of an individual has importance 
for society as a whole.

d. Correct. All of the above statements are correct.

REF: p. 646

6. ANS: a
a. Correct. Fingerprint identification is common but requires that the deceased individual 

has fingerprint records before death (e.g. criminal record, military, or police service) and 
for the cadaveric fingerprints to remain intact after death. Fingerprints may not be intact 
in cases where the body has undergone decomposition, maceration, or incineration. 
Fingerprint identification is impossible with skeletonized remains.

b. DNA identification, accomplished by comparing an antemortem (before death) sample 
with an unknown set of human remains, provides confident identification.

c. Identification by skeletal or medical devices can be made if these devices have serial 
numbers or if they are unusual in form.

d. Dental identification has many advantages over the other techniques. Empirical testing 
has proven that it is reliable, straightforward when antemortem images are available, and 
readily demonstrable in courts of law. It is also quick and inexpensive.

REF: p. 647
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7. ANS: b
a. DNA analysis is used for racial stratification, not fingerprint identification.
b. Correct. DNA analysis can be used for racial stratification where a DNA trait may 

indicate the ethnocultural group of a deceased individual.
c. DNA analysis is used for racial stratification, not identification by skeletal or medical 

devices.
d. DNA analysis is used for racial stratification, not dental identification.

REF: p. 647

8. ANS: d
a. Shape of crown and roots may provide useful concordant points. A decedent who was 

edentulous before death may not have any concordant points with any other edentulous 
candidate, but if there are teeth present with restorations, this may provide enough unique 
information to eliminate all other possible candidates and provide a match for only one 
putative decedent.

b. The materials used in endodontic fillings may provide useful concordant points.
c. Unique shape of endodontic fillings provides useful concordant points.
d. Correct. Useful concordant points may include the specific teeth present, with unique 

features such as shape of crown and roots, and the presence of restorations, including 
endodontic fillings, the materials used, and their unique shape.

REF: p. 647

9. ANS: a
a. Correct. Stratification is the sorting of multiple individuals based on age and, to a lesser 

extent, race, and gender.
b. Stratification is the sorting of multiple individuals based on age, and to a lesser extent, 

gender.
c. Stratification is the sorting of multiple individuals based on age, and to a lesser extent, 

race.
d. Sorting of individuals is not done equally on age, gender and race. Stratification is the 

sorting of multiple individuals based on age, and to a lesser extent, race, and gender.

REF: p. 646

10. ANS: a
a. Correct. Frontal sinus morphology is quite variable, and this region may be used to 

compare antemortem and postmortem (after death) diagnostic images for the purpose of 
identification.

b. Frontal sinus, not maxillary sinus morphology is used for comparison of antemortem and 
postmortem images.

c. Frontal sinus, not sphenoidal sinus morphology is used for comparison of antemortem 
and postmortem images.

d. Frontal sinus, not ethmoidal sinus morphology is used for comparison of antemortem 
and postmortem images.

REF: p. 647
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I N D E X

A
absorber 69
acquired immunodeficiency syndrome 262
acromegaly 332
activator, developing solution 78
active carious lesion 245, 248
acute radiation syndrome 26
adenoid cystic carcinomas 367
adolescents 248, 323
advanced imaging 200–210
aging 140
aiming cylinders 72, 111, 125
aluminum 213
aluminum sulfate 79
alveolar bone (process) 142
alveolar bone 259–260, 383
alveolar bone loss 260
alveolar crest 140–142, 127
alveolar ridge 144, 388, 390
ameloblastoma 301, 321
American Burkitt’s lymphoma 323
American Dental Association (ADA) 43
analog-to-digital conversion (ADC) 55
anatomic noise 193
anatomy, normal 234
anatomy, radiographic 140–158
anechoic tissue 203
aneurysmal bone cysts 314
anodes 5
apoptosis 24
arrested carious lesion 245
articular disk 353
articulare 164
artifacts 184, 201, 212
as low as reasonable achievable (ALARA) 182
as low as reasonably achievable (ALARA) 

principle 127
atom(s) 1
atomic bombs 27
atomic mass 1
atomic nuclei spin 202
atomic number 146
autoimmune sialadenitis 365–366

automatic processor/processing 82, 212
axial plane 184

B
background exposure 41
backup system, digital imaging 58
bacteria-induced gingival disease 257
bacterial sialadenitis 366, 368
barium glass 146
barrier-protected film 214
basal cell nevus syndrome 289
beam attenuation 7
beam intensity 6
benign mixed tumor, salivary glands 366
benign odontogenic tumors 342
benign tumors, jaw 298–311
b (beta) particles 2
bifid condyle 354
bilateral TMJ ankylosis 354
biology 22
biopsy, preoperative imaging 233
 “bird face” 354
bisecting-angle technique 111, 123
bisector-cylinder relationship 113
bit depth 183
bite-block 122
bitewing film size 246
bitewing images 125
bitewing radiographs 246, 259
blending 236
blue-emitting screens 74
blue-sensitive films 74
bone 26–27, 202, 237, 273, 321
bone changes 246, 331
bone diseases, jaw 312–319
bone height 259, 389
bone loss 259–260, 333, 389
bone marrow 25
bone resorption 271
bone sequestration 262
Bremsstrahlung radiation 5
buccal bifurcation cyst (BBC) 287–288
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buccal carious lesion 249
buccinator 145

C
café-au-lait spots 302
calcifying cystic odontogenic tumor 288
calcifying epithelial odontogenic tumor (CEOT) 

301
cancer, radiation-induced 27
cancer, skin 2
canines 123
canthomeatal line 159, 161
carcinoma 320–323
caries see dental caries
cassettes 212, 160
cavitated lesion 248
cells, reproductive death 24
cemental dysplasia 234
cementoblastoma, benign 302
cemento–ossifying fibroma (COF) 313
central A-V aneurysm 302
central giant cell granulomas 313–314
central mucoepidermoid carcinoma 321
central neurilemmoma 302
central ray 111, 113–114, 122, 124
cephalometric equipment 214
cephalometric radiographs 160
cervical burnout 140
cervical lymph node 354
characteristic radiation 5
charge-coupled device (CCD) 58, 59, 121
cherubism 236, 314
children 72, 126, 144, 217, 246–248, 275, 332
chin, soft tissue 163
chondrosarcomas 322–323
chromosome aberrations 24
chronic inflammatory infiltrate 272
cleidocranial dysplasia 384
clinical threshold dose 25
Codman’s triangle 323
collimation 6, 42
complementary metal oxide semiconductors 

(CMOS) 59
complex odontoma 301
Compton interaction 7
Compton scattering 7
computed tomography (CT) 288, 353, 365, 390

image colors 201
image-processing filters 201
measurement accuracy 388
minimum density variation 201
slice thinness 200

computed tomography scanners 181
concrescence 379

condylar hyperplasia 353
condylar hypoplasia 354
condyle 164
cone cut 43, 123
cone-beam computed topography (CBCT) 353, 

181–192
advantages/disadvantages 183, 184
attenuation 183
contrast resolution 185
images 181, 184–185
implants 390
patient preparation 184
patient radiation exposure 182, 184
pulsed beam 182
scan times 183
spatial resolution 183

cone-beam computed topography (CBCT) 
scanners 181

constant-potential x-ray machine 4, 43
contaminated film 215
continuing education 45
contrast resolution 56
copper 4
coronoid hyperplasia 354
coronoid process 145
cosmic radiation 40
cross-contamination 214
cross-sectional mandibular occlusal projection 125
Crouzon syndrome 384
crowns 72, 121–122
CT see computed tomography (CT)
cupping artifact 185
Cushing’s syndrome 333
cusps overlap 125
cystlike lesions, jaw 285–297
cysts, jaw 285–297, 321

characteristics/features 285–289
see also individual types

D
dark density images 78, 81
darkroom 80, 211, 215
DC point 164
debris/scratches, intensifying screens 74, 212
deep carious lesions 248
dense bone islands (DBIs) 298, 300
dense objects 76
densitometer 211
dental caries 146, 245–256

detection 247
monitoring 248
morphology mimicking 247

dental extraction, cysts 286
dental implants see implants
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dental inflammatory lesions 342
dental papilla 140
dental products, environmental concerns 83
dentigerous cyst (follicular cyst) 286–287
dentin 140
dentinoenamel junction (DEJ) lesions 248
desmoplastic fibroma of bone 302
developer replenisher 79
developer solution 77
developer solution restrainer 78
developer time 81
diabetes mellitus 258, 332–333
DICOM standard 59
digital detectors 56
digital file compression 58
digital imaging 247, 55–68

advantages/disadvantages 55–59
nonuniform image density 59
physics 59

digital imaging and communications in medicine 
177

digital imaging sensors 215
direct exposure films 70
direct volume rendering 193
disinfectants 214
distal oblique projection 124
distortion minimization 110
DNA (deoxyribonucleic acid) damage 23
documentation/reports, CBCT 193
dose fractionation 25
dose rate 25
dosimeter 217
dosimetry 7
dot, intraoral film 71
double lamina dura 141
double-emulsion film 70
double-film packet 71
draping 340
duplicating film 83
dysgeusia 320
dystrophic calcification 360

E
echo time (TE) 202
edema 126
edentulous patients 75, 127, 314, 391
effective dose 7, 41
eggshell effect 112
electromagnetic radiation 1
electron(s) 1, 5
electron beam CT scanner 200
electron binding energy 2
electron scans 56
electron volt 11

elements 1, 146
embossed images 71
enamel 235
enamel demineralization 247
enamel hypoplasia 331
endodontic imaging 127
endodontic therapy 146
eosinophilic granulomas (EG) 313
epithelial papilloma 343
equivalent dose 7
eruption, accelerated/delayed 330
ethmoid air cells 340, 343
ethmoid bone 340
exostoses 299
exposure 7, 213
exposure interval 5
exposure time 5, 43, 126, 215
external auditory canal 163
external oblique ridge 145
extracted tooth 141
extraoral projections and anatomy 159–175
extraoral radiographic examinations 74

evaluation 162
extrinsic antrolith 341
eyeglass removal 122

F
fast intensifying screens 73
fibrous dysplasia 275, 312–314, 342–343
field diameter, x-ray beam 213
fifth cranial nerve (trigeminal nerve) 274
filament, x-ray tube 3
film(s) 69, 83, 121, 126

processing 44, 79
processing errors 83, 211
sensitivity 69
see also individual types

film base 70
film density 75
film discoloration 80
film emulsion 69, 75
film handling practices 213
film hanger agitation 81
film holder 43, 246
film imaging 69–109
film latitude 76
film overcoat 70
film packet 71, 83, 214
film preservation 82
film stains 83
film-viewing conditions 233
filtration 6, 43
fixer solution 79, 82
flat panel detectors, indirect 56, 59
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floating teeth 320
floor of mouth imaging 125
florid osseous dysplasia 312–313
fluid, radiolucent 235
fluid-filled cysts 203
focal spot 110, 214
focal trough 176
focusing cup 3
fog, films 75, 212, 215
follicular cyst (dentigerous cyst) 286–287
foreshortening 111, 124
frame rate 182, 184
Frankfort plane 160
free radicals 22
frequency 3
frontal sinuses 340, 343
frontonasal suture 163
full-mouth series (FMS) 233
furcation involvement 260

G
gadolinium 42
gag reflex 127
g (gamma) radiation 40
g (gamma)-scintillation camera 203
Gardner’s syndrome 300, 302
Garré’s nonsuppurative sclerosing osteitis 274
gas-filled detectors 200
genetic effects, radiation-induced 28
genetic mutations 323
genial tubercles 144
geometric blurring/distortion 77, 122
geometric unsharpness 183
ghost image 56, 176
gingival margin, alveolar process 141
gingivitis 257–262
glabella 162
glandular odontogenic cyst 289
gloves 216
glucosuria 332
gnathion 163
gonion 163
granulation tissue 272
gray (Gy) 8
green-emitting screens 74
green-sensitive films 74
guiding ring 123
gutta-percha 146, 388

H
half-value layer (HVL) 6, 213
hamular process 144
hard palate 259

hardening agents 79
hemangioma 366
hematopoietic stem cells 27
hemifacial microsomia 383
high contrast image 76
high spin density 202
holes 248
horizontal angulation 112, 122, 123
horizontal bone loss 260
horizontal root fractures 375
host factors, periodontal disease 258
hydrogen atoms 201–202
hydroperoxyl free radicals 23
hydroquinone 82
hyperbaric oxygen therapy 25
hypercementosis 229
hyperostosis 298
hyperparathyroidism 330–331
hyperpituitarism 331–332
hyperplasia 298–302
hypoparathyroidism 330
hypophosphatemia 331
hypophyseal fossa 163
hypopituitarism 332
hypothyroidism 332

I
image acquisition inaccuracies 56
image analysis 57, 233
image anomalies 17
image clarity/quality 110
image contrast 44
image distortion 110, 113, 259
image elongation 111
image enlargement 110
image exposure sequence 122
image magnification 110, 111
image processing 57
image quality 184, 233
image receptor 110, 121
image resolution 70
image resolution, digital imaging 56
imaging stents 388, 390
impacted third molar 124
implants 203, 387–398

characteristics 388
eligibility determination 389
intraoperative images 389
mobility 389
post-placement changes 389
preoperative planning 390
radiographic examination frequency 390
site determination 390
successful integration 388
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impulses 216
incident electron 5
incisive foramen 143
indirect volume rendering 193
infants 331
infection 274, 323, 341
infection control 211
inflammation 237, 271, 341
inflammatory disease 271–284
InSight film 70
insulating oil 4
intensifying screens 70

extraoral 42, 73
intraoral imaging 73
reflective base 73
resolution/speed 74

interarticular disk (meniscus) 352
intermaxillary suture 142
International Commission on Radiological 

Protection (ICRP) 41
interproximal caries 229
interproximal views 230
interradicular bone loss 260
intestinal mucosa 27
intraoral film 71, 72, 80, 246
intraoral images 234, 236, 364
intraoral projections 121–139
intraoral x-ray machines 5
invasive lesions 235
iodine 69, 201, 364
ionization 2

J
jaw

benign tumors 298–311
bone diseases 312–319
cystlike lesions 284–297
inflammatory lesions 271–284
malignant diseases 320–329
systemic disease manifestations 330–339

jaw cysts see cysts, jaw
justification, principle of 41
juvenile arthritis/arthrosis 354

K
keratocystic odontogenic tumor (KOT) 287
kilovolt peak (kVp) 4, 75

L
lamina dura 140
laminar periosteal new bone 322
Langerhans’ cell histiocytosis 312

large jaw formation 331
latent image 77
lateral cephalometric images 391
lateral cephalometric projection 160
lateral fossa 143
lateral periodontal cyst 289
lateral radiographs 340
Le Fort fracture 196
Le Fort II fracture 375
leaded aprons 27, 43, 213
lenses, eye 41
lesion shape 236
lesions borders/margins 235
leukemia 27
leukocyte 272, 274
light images 76, 83, 212
light spot error 74
line pair (lp) 56
linear energy transfer (LET) 2, 7
lingual carious lesion 249
lingual foramen 144, 234
lip, upper 163
localized aggressive periodontitis 261
long axis of the tooth 112
lossy compression 58
lower lip paresthesia 274
lung metastasis 321

M
macrodontia 379
magnetic resonance imaging (MRI) 201–203, 298, 

341, 353
salivary glands 365–366

maintenance phase, implants 390
malignant diseases, jaws 320–329
malignant tumor imaging 367
mandible 334–335, 322
mandibular anterior projections 124, 126
mandibular canal 144
mandibular canine projection 124
mandibular first molar 287
mandibular fossa 352
mandibular molar projection 124
mandibular projections 123
mandibular ramus 164
mandibular teeth 72, 145
manual processing tanks 80
maxilla 235
maxillary buccal exostoses 299
maxillary canine images 143
maxillary central incisor image 123
maxillary first molar 260
maxillary images 143
maxillary molars 111, 141, 145
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maxillary occlusal projections 125, 145
maxillary right region 234
maxillary sinus 340–344
maxillary teeth 72, 143, 340
measurements, from images 388
median suture 142
medical radiation 41
meniscus (interarticular disk) 352
mental ridge 145
menton 163, 164
mesial angulation 112
mesiodens 286
metallic restorations 201
metallic silver 75, 77
metastasizing mixed tumor 367
metastatic calcification 360
metastatic malignancies 321–322, 367
midsagittal plane 165
milliamperage (mA) 4, 75
minor salivary glands 367
mixed density 236–237
Mönckeberg’s medial calcinosis 360
mucocele 342–343
mucoepidermoid carcinomas 367
multifocal lesions 235–236
multiplanar reformation (MPR) 193
multiple myeloma 323
muscle 75
muscles of mastication 27
mutations 28

N
nasal cavity 142
nasion 163
nasolabial fold 145
nasolacrimal canal 143
nasolacrimal foramen 145
nasopalatine duct cyst 286
National Council on Radiation Protection and 

Measurements (NCRP) 41, 43
neutrophils 272, 274
noise 193
non–Hodgkin’s lymphoma 321
Nose 143, 164
nutrient canal 145

O
oblique lateral image projection 159, 161
occlusal caries 248
occlusal film 72
occlusal image 288
occlusal plane 177
occlusal radiography 126

occlusion 141
occupational exposure 41, 44
odontogenic cysts 285–286, 288–289, 342
odontogenic epithelial lesions 301
odontogenic keratocyst 288
odontogenic myxoma 302
odontogenic tumors, classification 300
odontoma 301–302
opaque film mounts 83
opposing arch 122
optical density 75
oral mucosa 26
orbitals 1, 5
orthodontic elastics 247
orthodontics 160
osteomalacia 331
osteomeatal complex 196
osteomyelitis 235, 271, 274–275

acute 274–275
diagnosis 275
treatment 275

osteonecrosis, jaw 275
osteopetrosis, infant form 331
osteoporosis 331
osteoradionecrosis 26, 272, 276
osteosarcoma 322–323
other imaging modalities 200–210
overlapping contact points 247

P
Paget’s disease 234, 313–314
pain 233, 314, 367
panoramic equipment 214
panoramic films 102
panoramic image 213
panoramic images/projections 320, 353–354, 343

digital 55–68
disadvantages 387
implants 389–390

panoramic imaging 229
panoramic radiography 176
parallax “unsharpness” 77
paralleling technique 113–114, 122
paralysis 367
paranasal sinuses 340–351

lining 341
malignant neoplasms 342–343

parenchymal cell loss 25
parotid gland enlargement 364
parotid gland tumors 366–367
parotitis 368
particulate radiation 7, 23
pathology identification 162
patient exposure 42
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patient seating 215
patient selection 42
periapical cemental dysplasia (PCD) 272–273, 300, 

312
periapical images 121, 123, 216
periapical inflammatory lesion 272
periapical lesion 140, 272–273
periapical radiographs 247, 387, 390
pericoronitis 273
periodontal abscess 261
periodontal bone resorption 257
periodontal disease 142, 257–270

early/initial 260–261
progression 257, 261–262
radiographic examination frequency 259
risk factors 258
systemic disease and 258

periodontal lesions 271
periodontal ligament (PDL) 142
periodontal pocket depth 258
periodontal therapy 261
periodontium, examination 258
periosteal reactions 275
phantom images 343
phenidone 78
phosphors 73–74
photoelectric interaction 7
photons 2–3, 5, 7, 74, 112
photostimulable phosphor (PSP) plates 56, 58
plaque control, implants 390
polymorphonuclear leukocytes (neutrophils) 272
polyps 341
porion 163
portable x-ray generator 127
position-and-distance rule 45
position-indicating device (PID) 43
positron emission tomography (PET) 203
posterior teeth 245
posterior teeth loss 144
posteroanterior cephalometric image 162
precession 202
pre-exposure preparations 121
pregnancy 127
premolar images 123
preservative, developing solution 78
primary reconstruction 184
printer resolution 57
processing solutions 212, 216
projection data 182
projection geometry 110
proliferative periostitis 275
proton 1
proximal caries 176
proximal carious lesions 245, 247
pseudocolor 57

pseudotumor disease 342
pterygomaxillary fissure 177
pyocele 342

Q
quadriplegia 353
quality assurance 45, 82, 211-228
Quantum Mechanical Model 1
quantum mottle 76

R
radiation

deterministic effects 24–25, 27
direct effects 22–23
indirect biologic effects 23
limitations/guidelines 41

radiation absorbed dose (rad) 8
radiation caries 26, 249
radiation genetics 28
radiation output measurement 217
radiation physics 1–21
radiation safety/protection 40–54, 126
radiation-induced cancer 28
radicular cyst 285
radio waves 3
radiographic anatomy 140–158
radiographic density 75
radiographic examination, time interval between 

245
radiographic interpretation 233–244

steps 235, 237
tools aiding 246

radiographic noise 76
radiographic principles 126
radiographs, analysis 44, 162
radiology report 237
radiolucent 76, 78
radiolysis 23
radionuclide imaging 203
radiopaque markers, implant sites 388
radiosensitivity, tissues 24
radiotherapy 25
radon 40
ramus point 164
rapid drying film 82
rapid-processing solutions 82
rare earth intensifying screens 92
rare earth screen-film combinations 160
real image 176
recurring cysts 289
red light 80
reference film 211
remnant beam 69
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renal osteodystrophy 333
residual cyst 286
restorations 146
restorative materials 249
retake log 212
retaking, images 121
retention pseudocytes 341
reverse-Towne image projection 161
rheumatoid arthritis 354
rickets 331, 333
right maxillary periapical image 236
right-angle technique 112
right-left orientation 72
roentgens (R) 217
root canal filling 127
root(s) 72, 123
root-form implants 387

S
saliva, post-radiation therapy 26
salivary glands 26, 28
salivary gland cysts 366
salivary gland disorders 364–368
salivary gland radiology 364–138
salivary gland tumors 366–367
scatter radiation 42, 215
scintigraphy 366, 203
sclerosing osteitis 235
screen film 70, 72
secondary chondrosarcoma 322
sella, hypophyseal fossa 163
semiconductors 121
sensor holder 43
septic arthritis 354
septum, image shadow 143
sharpness 77, 110, 212
SI units 8
sialodochitis 365
sialographic contrast agent 365
sialography 365–366
sialolith 126
sialolithiasis 365
sialoliths 364
sickle cell anemia 330–333
silver bromide crystals 69, 78
silver halide grains 69, 73, 77, 78
sinogram 184
sinus(es) 143–144
Sjögren’s syndrome 364
skin cancers 2
smoothing filters 57
soft tissue pogonion 163
solid-state detectors/sensors 247, 55
solution tanks 216

source-to-point distance 6
source-to-skin distance 42
sphenoethmoidal recess 196
sphenoid sinus 161
squamous cell carcinoma 320–321, 342
step wedge 215
sterilants 223
stomach 27
stomion inferius 163
stomion superius 163
stratification 400
streaking artifacts 204
Streptococcus mutans 245–249
subject contrast 76
subjective image enhancement 57
submandibular gland 145, 364, 367
submandibular lymph node 314
submandibulitis 368
submentovertex imaging 161
subnasale 164
supereruption 331
supernumerary teeth 379
surgery 50
symphysis 144, 163
systemic disease 258, 330–339
systemic sclerosis, progressive 331, 333

T
T1 relaxation time 202
T2-weighted images 203
taste distortion 320
technetium 99m 203
teeth, radiation therapy effects 26
temporomandibular joint (TMJ) 352–359

dysfunction 352-354
terrestrial sources, radiation 40
tesla (T) 202
therapeutic radiation 249, 273
thiosulfate 79
third visual circuit 234
threaded implants 389
threshold dose 27
thyroid collar 43
thyroxin 332
tissue repair 25
titanium dental implants 203
titanium dioxide 69
tomograms 387
tomographic slices, implants 387
tongue 112
tongue, lateral border 321
tooth demineralization 245–249
tooth eruption 26
tooth loss 262
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tooth, clinically intact surface 246
tooth-tipping 288
tooth-to-receptor parallelism 111
torus mandibularis 298–299
torus palatinus 298–299
trabeculae 236, 261
transorbital imaging 353
trauma-induced periodontal disease 261
trigeminal nerve (fifth cranial nerve) 274
tube current 4
tumors 25, 28

U
ultrasonography 265
ultraviolet radiation 2
unexposed film 81
universal precautions 214

V
vertical angulation 111, 122, 124, 146
vertical bitewing receptors 125
vertical bitewings 259
vertical interproximal image 259
video cameras 59
viral infection 323
visible light 74
Visual identification 399
vital bone 275
volume rendering 193

von Recklinghausen disease 302
voxels 200, 183

W
washing, film 79
water 23
Waters image projection 159, 161–162
Waters radiographic projection 354
white blood cells 272, 274
whole-body radiation exposure 41

X
x-ray beam absorption 7
x-ray film see film(s)
x-ray machine 3, 4
x-ray photon 5
x-ray tube 3
x-ray tubes, CT 200

Y
young adults 273

Z
zygomatic arches 161
zygomatic process 144


	Front cover
	MCQs for oral radiology: Principles and interpretation
	Copyright page
	Table of contents
	Preface
	Acknowledgments
	1 Physics
	Multiple choice
	Feedback

	2 Biology
	Multiple choice
	Feedback

	3 Safety and protection
	Multiple choice
	Feedback

	4 Digital imaging
	Multiple choice
	Feedback

	5 Film imaging
	Multiple choice
	Feedback

	6 Projection geometry
	Multiple choice
	Feedback

	7 Intraoral projections
	Multiple choice
	Feedback

	8 Intraoral anatomy
	Multiple choice
	Feedback

	9 Extraoral projections and anatomy
	Multiple choice
	Feedback

	10 Panoramic imaging
	Multiple choice
	Feedback

	11 Cone-beam computed tomography: Volume acquisition
	Multiple choice
	Feedback

	12 Cone-beam computed tomography: Volume preparation
	Multiple choice
	Feedback

	13 Cone-beam computed tomography: Anatomy
	Multiple choice
	Feedback

	14 Other imaging modalities
	Multiple choice
	Feedback

	15 Quality assurance and infection control
	Multiple choice
	Feedback

	16 Prescribing diagnostic imaging
	Multiple choice
	Feedback

	17 Principles of radiographic interpretation
	Multiple choice
	Feedback

	18 Dental caries
	Multiple choice
	Feedback

	19 Periodontal diseases
	Multiple choice
	Feedback

	20 Inflammatory disease
	Multiple choice
	Feedback

	21 Cysts
	Multiple choice
	Feedback

	22 Benign tumors
	Multiple choice
	Feedback

	23 Other bone diseases
	Multiple choice
	Feedback

	24 Malignant diseases
	Multiple choice
	Feedback

	25 Systemic diseases
	Multiple choice
	Feedback

	26 Paranasal sinus diseases
	Multiple choice
	Feedback

	27 Temporomandibular joint abnormalities
	Multiple choice
	Feedback

	28 Soft tissue calcifications and ossifications
	Multiple choice
	Feedback

	29 Salivary gland diseases
	Multiple choice
	Feedback

	30 Trauma
	Multiple choice
	Feedback

	31 Dental anomalies
	Multiple choice
	Feedback

	32 Craniofacial anomalies
	Multiple choice
	Feedback

	33 Implants
	Multiple choice
	Feedback

	34 Forensics
	Multiple choice
	Feedback

	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z




