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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 Essentials of Oral Histology and Embryology has been written keeping in mind the above 
purpose.

In this book Elsevier has worked with professional question writers to prepare a collection of 
500 MCQs to accompany the subject matter covered in each chapter of the textbook, Essentials 
of Oral Histology and Embryology: A Clinical Approach, 4th edition by Daniel J Chiego (ISBN: 
978-0-323-08256-3). 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, Essentials of Oral Histology 
and Embryology, 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 

Development and Structure 
of Cells and Tissues

Multiple Choice
1. Which of the following correctly describes a nucleoli characteristic?

a. Ovoid dense bodies.
b. Constitutes the DNA contained in the nucleus.
c. No limiting membrane.
d. Six to eight contained in the nucleus.

2. Which of the following correctly describes ribosomes?
a. Generates genetic codes for proteins.
b. Can be found as separate particles in the cytoplasm.
c. Are specific as to the type of protein they synthesize.
d. Transport substances in the cytoplasm.

3. Which of the following is a critical function of the Golgi apparatus?
a. Sorting, condensing, packaging, and delivering proteins.
b. Translating genetic codes for proteins.
c. Forming protein-containing groups, either acids or bases.
d. Using raw materials brought into the cell to produce energy.

4. Lysosomes will NOT be found in which of the following cells?
a. Red blood cells.
b. White blood cells.
c. Macrophages.
d. Leukocytes.

5. Which of the following is an example of a cell that does NOT undergo cell division or DNA 
synthesis?
a. Cells lining the gastrointestinal (GI) tract.
b. Bone marrow cells.
c. Cells of the kidney and liver.
d. Neurons of the adult nervous system.

6. The first step of mitosis is which of the following?
a. Telophase.
b. Metaphase.
c. Prophase.
d. Anaphase.
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7. Which of the following occurs in the first meiotic division of cells?
a. The DNA is not synthesized.
b. Three of the daughter cells divide into polar bodies that become inactive.
c. The XY chromosomes of the male and female germs pair.
d. The chromosomes divide equally.

8. Which of the following stages of cell division is referred to as programmed cell death?
a. Mitosis.
b. Meiosis.
c. Apoptosis.
d. Interphase.

9. Which of the following cells has a lifespan of only a few hours to a few days?
a. Red blood cell.
b. White blood cell.
c. Surface-covering cells.
d. Cells of the liver, kidney, and thyroid.

10. Which of the following periods of prenatal development occur at 2-8 weeks?
a. Proliferative period.
b. Embryonic period.
c. Preproliferative period.
d. Fetal period.

11. In which of the following stages of tissue differentiation is defective most development likely 
to occur?
a. Proliferative period.
b. Embryonic period.
c. Ectodermal period.
d. Fetal period.

12. Which of the following tissue(s) is (are) a derivative of endoderm?
a. Nervous system.
b. Tooth enamel.
c. Dentin, pulp, and cementum.
d. GI tract epithelium.

13. In the development of the skin, which of the following layers will be seen at 4 weeks?
a. Periderm.
b. Stratum corneum.
c. Stratum granulosum.
d. Reticular layer.

14. Which of the following occurs at 4 and 5 weeks during the development of cranial nerves?
a. Sensory vesicles are laterally located.
b. Cranial nerves have grown into the tissues they innervate.
c. The anterior brain has enlarged.
d. The forebrain has enlarged.
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15. The cerebral hemispheres develop from which of the following vesicles?
a. Forebrain.
b. Midbrain.
c. Hindbrain.
d. Primary brain.

16. Which of the following cells destroy bacteria that invade tissue spaces?
a. Erythrocyte.
b. Red blood cell.
c. Platelet.
d. Neutrophil.

17. The majority of bones of the face and cranium are developed by which of the following 
processes?
a. Intramembranous bone formation.
b. Endochondral bone development.
c. Interstitial growth.
d. Appositional growth.

18. Which of the following is an example of a dominant genetic abnormality?
a. Dentinogenesis imperfecta.
b. Sickle cell disease.
c. Cystic fibrosis.
d. Hemophilia.

19. Which of the following is an example of an agranulocyte?
a. Neutrophil.
b. Monocyte.
c. Eosinophil.
d. Basophil.

20. The tissue composed of 7 L of fluid and formed elements is which of the following?
a. Connective tissue proper.
b. Blood.
c. Lymphatic.
d. Cartilage.

21. Which of the following is responsible for T- and B-cell formation?
a. Liver.
b. Connective tissue proper.
c. Hyaline cartilage.
d. Spleen.

22. The fifth cranial nerve develops in which of the following portions of the brain?
a. Forebrain.
b. Midbrain.
c. Hindbrain.
d. Anterior neural tube.
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23. Which of the following characteristics do all cells have in common?
a. Size.
b. Shape.
c. Nucleus.
d. Function.

24. Ribosomes are important for which of the following functions?
a. Absorption and creation of cell products.
b. Production of DNA and RNA.
c. Forming protein-containing groups.
d. Translating genetic codes.

25. Which of the following is a major source of adenosine triphosphate (ATP)?
a. Lysosomes.
b. Mitochondria.
c. Microtubules.
d. Plasma membrane.

26. Of the following phases of the cell cycle, which takes the least amount of time for cultured 
mammalian cells?
a. G1 phase.
b. S phase.
c. G2 phase.
d. M phase.

27. Stromal stem cells differentiate into which of the following cell precursors?
a. Fat and bone.
b. Immune and blood.
c. Dental pulp and gastrointestinal tract.
d. Skin and muscle.

28. Different types of tissues develop and organize to form organ systems during which of the 
following periods of development?
a. Proliferative period.
b. Embryonic period.
c. Fetal period.
d. Postproliferative period.

29. Which of the following are derivatives from the mesoderm?
a. Nervous system and tooth enamel.
b. Epidermis, hair, and nails.
c. Dentin, pulp, and cementum.
d. GI tract epithelium.

30. Which of the following glands are derivatives of endoderm?
a. Cutaneous glands.
b. Glands associated with the GI tract.
c. Intraoral glands.
d. Mammary glands.
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31. The initial skeletal component in the embryo is which of the following?
a. Red blood cells.
b. Cartilage.
c. Bone.
d. White blood cells.

32. Bone replaces cartilage by which of the following processes?
a. Interstitial growth.
b. Endochondral development.
c. Intramembranous bone formation.
d. Membranous bone formation.

33. During the first few weeks of development, nutrition moves from the yolk sac to the embryo 
through which of the following systems?
a. Vitelline vascular system.
b. Umbilical system.
c. Vascular system.
d. Circulatory system.

34. Cystic fibrosis is an example of which of the following genetic abnormalities?
a. Dominant genetic abnormality.
b. Autosomal recessive genetic disorder.
c. Sex-recessive (X-linked) defect.
d. Nondominant genetic abnormality.

35. Which of the following is referred to as the reduplication phase of a cell cycle?
a. G1 phase.
b. G2 phase.
c. S phase.
d. M phase.

Feedback
1. ANS: c

a. Nucleoli have round dense bodies.
b. Nucleoli constitute the RNA contained in the nucleus.
c. Correct. Nucleoli have no limiting membrane.
d. Nucleus contains from one to four nucleoli.

REF: Cell structure and function, p. 2

2. ANS: b
a. Ribosomes are particles that translate genetic codes from proteins and activate mecha-

nisms for their production.
b. Correct. They can be found as separate particles in the cytoplasm, cluster as polyribos-

omes, or attached to the endoplasmic reticulum (ER) membranes.
c. Ribosomes are nonspecific as to what type of protein they synthesize.
d. The ER transports substances in the cytoplasm.

REF: Cell structure and function, p. 2
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3. ANS: a
a. Correct. The Golgi apparatus, or complex, is critical for posttranslational modifications 

that help sort, condense, package, and deliver proteins arriving from the ER.
b. Ribosomes are particles that translate genetic codes for proteins and activate mechanisms 

for their production.
c. Amino acids form protein-containing groups, which, in turn, form acids or bases.
d. The cytosol uses the raw materials brought into the cell to produce energy.

REF: Cell structure and function, p. 2

4. ANS: a
a. Correct. Lysosomes are in all cells except red blood cells.
b. Lysosomes are in all cells except red blood cells but are prominent in macrophages and 

leukocytes.
c. Lysosomes are in all cells except red blood cells but are prominent in macrophages and 

leukocytes.
d. Lysosomes are in all cells except red blood cells but are prominent in macrophages and 

leukocytes.

REF: Cell structure and function, p. 3

5. ANS: d
a. Continually renewing cells line the GI tract. The epidermis and the bone marrow are 

composed of continually renewing cells, which also line the gastrointestinal tract.
b. Bone marrow is composed of continually renewing cells.
c. Cells of the kidney, liver, and some glands are part of an expanding population.
d. Correct. The neurons of the adult nervous system do not undergo cell division or DNA 

synthesis.

REF: Cell division, p. 4

6. ANS: c
a. In telophase, the chromosomes detach from the chromosomal microtubules and the 

microtubules disintegrate.
b. Chromatids have moved to the cell center by the metaphase stage.
c. Correct. Prophase is the first step of mitosis in which four structural changes occur.
d. In anaphase, the daughter chromosomes move to the opposite poles of the cell with the 

full complement of 46 at each end.

REF: Cell division, p. 4

7. ANS: d
a. DNA is synthesized in the first meiotic division.
b. Three of the daughter cells divide into polar bodies that become inactive.
c. In the second meiotic division, the one remaining germ cell containing half the amount 

of DNA pairs with the germ cell of the opposite sex.
d. Correct. In the first meiotic division, the chromosomes divide equally with pairing of 

the homologous chromosomes and the appropriate synthesis of DNA.

REF: Cell division, p. 5
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8. ANS: c
a. Mitosis produces two daughter cells identical to the parent cells.
b. Meiosis is the process of reduction of the number of chromosomes to half the normal 

number in the germ cells to allow fusion of the male and female germ cells.
c. Correct. Apoptosis, or programmed cell death, is the fragmentation of a cell into 

membrane-bound particles, which are then eliminated by phagocytosis by specialized 
cells.

d. Before mitosis the cell exists in the interphase.

REF: Cell division, p. 5

9. ANS: b
a. Red blood cells live approximately 120 days before they are ingested by macrophages.
b. Correct. The lifespan of a white blood cell is only a few hours to a few days.
c. Surface-covering cells—such as those of the skin, hair, or nails—renew as they are 

replaced.
d. Other cells in the body—such as those of the liver, kidneys, and thyroid gland—do not 

normally renew after maturity unless they are injured.

REF: Cell division, clinical comment, p. 6

10. ANS: b
a. Implantation and enlargement of the blastocyst, which contains the embryonic tissue, 

occur rapidly in the proliferative period, which lasts for 2 weeks.
b. Correct. Embryonic period occurs at 2-8 weeks.
c. A preproliferative period is not a recognized period of prenatal development.
d. The embryo takes on a more human appearance in the eighth week and moves into the 

fetal period, which extends until birth.

REF: Origin of human tissue, p. 7

11. ANS: b
a. The smaller and less complex the development, as in the proliferative period, the less 

extensive the problem created.
b. Correct. Tissues are most susceptible to defective development when they begin to dif-

ferentiate in the embryonic period (2-8 weeks).
c. The ectodermal period is not a recognized state of development.
d. A defect in the development of a group of cells, as is occurring in the fetal period, is 

considerably less damaging than a defect in an organ or organ system.

REF: Origin of human tissue, clinical comment, p. 10

12. ANS: d
a. Nervous system is a derivative of ectoderm.
b. Tooth enamel is a derivative of ectoderm.
c. Dentin, pulp, and cementum are derivatives of mesoderm.
d. Correct. GI tract epithelium is a derivative of endoderm.

REF: Origin of human tissue, p. 10; Figure 1.13
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13. ANS: a
a. Correct. The periderm is part of the initial layer of epithelial cells that thickens into 

multiple layers.
b. Stratum corneum is seen at a later stage of development (36 weeks) of the dermis and 

epithelium.
c. Stratum granulosum is seen at a later stage of development (36 weeks) of the dermis and 

epithelium.
d. Reticular layer is seen at a later stage of development (36 weeks) of the dermis and 

epithelium.

REF: Development of human tissues, p. 11; Figure 1.15

14. ANS: b
a. At 3 weeks, the forebrain has enlarged, and sensory vesicles are laterally located.
b. Correct. At 4 and 5 weeks, the forebrain has bent forward, and cranial nerves have grown 

into tissues they innervate.
c. At 6 weeks, the anterior brain has enlarged and bent back on the posteriorly located 

cerebellum.
d. At 3 weeks, the forebrain has enlarged, and sensory vesicles are laterally located.

REF: Development of human tissues, p. 11; Figure 1.17

15. ANS: a
a. Correct. The cerebral hemispheres develop from the forebrain vesicles.
b. The fifth cranial nerve develops in the midbrain.
c. The pons and cerebellum are developed in the hindbrain.
d. When the anterior tube closes, it shows three dilations that form the primary brain vesi-

cles, the forebrain, midbrain, and hindbrain.

REF: Development of human tissues, p. 11

16. ANS: d
a. Erythrocytes, also known as red blood cells, carry oxygen from the lungs and carbon 

dioxide from the cells of the tissue to the lungs.
b. Red blood cells carry oxygen from the lungs and carbon dioxide from the cells of the 

tissue to the lungs.
c. Platelets limit hemorrhage from the endothelium of the vessel.
d. Correct. The neutrophils (polymorphonuclear leukocytes) are the most numerous of the 

white blood cells, representing 60% to 70%, and destroy bacteria that invade the tissue 
spaces.

REF: Development of human tissues, p. 12

https://t.me/DentistryLibrary
@DentistryLibrary
Join us on telegram�
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17. ANS: a
a. Correct. Intramembranous bone formation is a bone cell organization in which spicules 

of bone form through coalescence with neighboring spicules until a bony plate is formed. 
The majority of the flat bones of the face and cranium develop in this manner.

b. Bone replaces cartilage by a process termed endochondral bone development.
c. Interstitial growth is growth within the cartilage matrix by each cartilage cell enlarging 

and forming matrix around each cell.
d. Apposition of new layers of cartilage occurs on the surface of cartilage.

REF: Development of human tissues, p. 14

18. ANS: a
a. Correct. An example of a dominant genetic abnormality is dentinogenesis imperfecta, 

which results in defective dentin formation.
b. Some examples of autosomal recessive genetic disorders include sickle cell disease and 

cystic fibrosis.
c. Some examples of autosomal recessive genetic disorders include sickle cell disease and 

cystic fibrosis.
d. There are also sex-recessive (X-linked) defects including hemophilia and Duchenne 

muscular dystrophy.

REF: Development of human tissues, p. 17

19. ANS: b
a. Three types of granulocytes exist: neutrophils, eosinophils, and basophils.
b. Correct. Two types of agranulocytes are lymphocytes and monocytes.
c. Three types of granulocytes exist: neutrophils, eosinophils, and basophils.
d. Three types of granulocytes exist: neutrophils, eosinophils, and basophils.

REF: Development of human tissues, p. 12

20. ANS: b
a. Connective tissue proper develops from somites which differentiate into different types 

of cells but is not composed of 7 L of fluid.
b. Correct. Blood is a specialized connective tissue composed of 7 L of fluid and cells.
c. Lymphatic system is composed of lymph nodes, thymus, spleen and other vessels that 

carry lymph throughout the body, but is not composed of 7 L of fluid.
d. Cartilage is the initial skeletal component in the embryo.

REF: Development of human tissues, p. 12

21. ANS: d
a. The liver does not form T- and B-cells.
b. Connective tissue supports structure and organs.
c. Hyaline cartilage, part of the supportive cartilage is not responsible for T- and B-cell 

formation.
d. Correct. The spleen, composed of a cortex and the hilum, functions in T- and B-cell 

formation and also in blood formation if the need arises.

REF: p. 12
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22. ANS: b
a. The cerebral hemispheres develop from the forebrain vesicles.
b. Correct. The fifth cranial nerve develops in the midbrain.
c. The midbrain is a pathway from the cerebral cortex to centers in the pons and cerebellum 

of the hindbrain.
d. When the anterior tube closes, it shows three dilations that form the primary brain 

vesicles.

REF: Development of human tissues, p. 11

23. ANS: c
a. Cells vary in size, shape, structure, and function.
b. Cells vary in size, shape, structure, and function.
c. Correct. Each cell has a number of characteristics in common with other cells, such as 

cytoplasm.
d. Cells vary in size, shape, structure, and function.

REF: Cell structure and function, p. 2

24. ANS: d
a. Cytoplasm contains structures necessary for adsorption and for creation of cell 

products.
b. The nucleus is important in the production of DNA and RNA.
c. Amino acids form protein-containing groups, which in turn form acids or bases.
d. Correct. Ribosomes are particles that translate genetic codes for proteins and activate 

mechanisms for their production.

REF: Cell structure and function, p. 2

25. ANS: b
a. Lysosomes are small, membrane-bound bodies that contain a variety of acid hydrolase 

and digestive enzymes to help break down substances both inside and outside the cell.
b. Correct. Mitochondria are membrane-bound organelles that lie free in the cytoplasm 

and are present in all cells. They are important in generating energy and are a major 
source of ATP.

c. Microtubules are small tubular structures in the cytoplasm that are composed of the 
protein tubulin.

d. The plasma membrane envelops the cell and provides a selective barrier that regulates 
transport of substances into and out of the cell.

REF: Cell structure and function, p. 3

26. ANS: d
a. G1 is the reduplication phase, or resting phase, which takes about 6-8 hours.
b. In the S phase, DNA duplication takes place in 8-10 hours.
c. The G2 phase is the postduplication phase, which takes about 4-6 hours.
d. Correct. In the M phase, mitosis takes about 35-40 minutes.

REF: Cell division, p. 4; Figure 1.2
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27. ANS: a
a. Correct. Stromal stem cells are believed to differentiate into fat and bone cell 

precursors.
b. Stem cells in the bone marrow (hematopoietic) differentiate into blood and immune cell 

lines.
c. Other stem cells have been discovered in dental pulp and GI tract.
d. Other stem cells have been discovered in skin and muscle.

REF: Origin of human tissue, p. 6; Figure 1.5

28. ANS: b
a. During the proliferative period, fertilization, implantation, and formation of the embry-

onic disk take place.
b. Correct. During the embryonic period, the different types of tissue develop and organize 

to form organ systems.
c. During the fetal period, the tissues that developed during the embryonic stage enlarge, 

differentiate, and become capable of function.
d. A postproliferative period is not a recognized stage of development.

REF: Origin of human tissue, p. 7

29. ANS: b
a. Nervous system and tooth enamel are derivatives of ectoderm.
b. Epidermis, hair, and nails are derivatives of ectoderm.
c. Correct. Dentin, pulp, and cementum are derivatives of mesoderm.
d. GI tract epithelium is a derivative of endoderm.

REF: Development of human tissues, p. 10; Figure 1.13

30. ANS: b
a. Cutaneous glands are derivatives of ectoderm.
b. Correct. Glands associated with the GI tract are derivatives of endoderm.
c. Intraoral glands are derivatives of ectoderm.
d. Mammary glands are derivatives of ectoderm.

REF: Development of human tissues, p. 10; Figure 1.13

31. ANS: b
a. Red blood cells are not involved as an initial component in skeletal development.
b. Correct. The initial skeletal component in the embryo is cartilage.
c. Later, most of this same cartilage skeleton is replaced by bone.
d. White blood cells are not involved as an initial component in skeletal development.

REF: Development of human tissues, p. 12
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32. ANS: b
a. Interstitial growth is growth within the cartilage matrix by each cartilage cell enlarging 

and forming matrix around each cell.
b. Correct. Bone replaces cartilage by a process termed endochondral bone development.
c. Intramembranous bone is formed when collagen fibers of connective tissue organize into 

closely knit meshwork, and this matrix gradually calcifies into bone.
d. Intramembranous bone formation is also known as membranous bone formation.

REF: Development of human tissues, p. 14

33. ANS: a
a. Correct. For the first few weeks, nutrition moves from the yolk sac to the embryo through 

the developing vitelline vascular system.
b. Through the umbilical system, nutrition and oxygen are conducted to the embryo, and 

carbon dioxide and wastes to the placenta.
c. The vascular system takes over the functions as the vitelline system expires because the 

yolk sac has nothing more to contribute.
d. The circulatory system is not yet formed at this stage of development.

REF: Development of human tissues, p. 15

34. ANS: b
a. An example of a dominant genetic abnormality is dentinogenesis imperfecta.
b. Correct. Some examples of autosomal recessive genetic disorders include sickle cell 

disease and cystic fibrosis.
c. Sex-recessive (X-linked) defects include hemophilia and Duchenne muscular 

dystrophy.
d. Nondominant genetic abnormality is a nonexistent distractor.

REF: Development of human tissues, p. 17

35. ANS: a
a. Correct. G1 is the reduplication phase, or resting phase, which takes about 6-8 hours.
b. The G2 phase is the postduplication phase, which takes about 4-6 hours.
c. In the S phase, DNA duplication takes place in 8-10 hours.
d. In the M phase, mitosis takes about 35-40 minutes.

REF: Cell division, p. 4; Figure 1.2
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C H A P T E R  2 

Structure and Function of Cells, 
Tissues, and Organs

Multiple Choice
1. In which type of epithelium are all cells in contact with the basal lamina, but not with the 

surface?
a. Simple.
b. Pseudostratified.
c. Stratified.
d. Keratinized.

2. Which process is NOT a function of epithelial membranes?
a. Reproduction.
b. Digestion.
c. Secretion.
d. Sensation.

3. Which of the following is a simple cell type that lines the heart, blood, and lymph vessels?
a. Squamous.
b. Columnar.
c. Cuboidal.
d. Transitional.

4. Which of the following stratified epithelial cell types is located in the oropharynx and larynx?
a. Squamous.
b. Columnar.
c. Transitional.
d. Pseudostratified.

5. Which of the following epithelial cells are characterized by distension that causes cell 
flattening?
a. Stratified squamous.
b. Simple columnar.
c. Stratified transitional.
d. Simple pseudostratified.

6. Which of the following epithelial cell shapes is oval to polygonal?
a. Squamous endothelial.
b. Squamous mesothelial.
c. Transitional.
d. Simple columnar.
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7. Stratified squamous cells are found in which of the following locations?
a. Oropharynx and larynx.
b. Urinary passages and bladder.
c. Respiratory passages and male reproductive organs.
d. Covering of the body, mouth, pharynx, and vagina.

8. Cilia are NOT a characteristic of which of the following simple epithelial cell type?
a. Squamous.
b. Cuboidal.
c. Columnar.
d. Pseudostratified.

9. Which of the following part of the neuron contains the nucleus?
a. Axon.
b. Perikaryon.
c. Dendrite.
d. Myelin sheath.

10. Which of the following ganglia is NOT associated with the cranial nerve?
a. Trigeminal.
b. Facial.
c. Glossopharyngeal.
d. Arterial.

11. Which is the most common type of cartilage?
a. Hyaline.
b. Elastic.
c. Fibrous.
d. Dense.

12. Of the following, which type of cartilage contains bundles of collagen fibers and is located 
in the vertebral disks?
a. Hyaline.
b. Elastic.
c. Fibrous.
d. Dense.

13. Which of the following features is shared between the three types of muscle?
a. Smooth.
b. Involuntary control.
c. Contains actin and myosin.
d. Voluntary control.

14. Which of the following defines the function of erythrocytes?
a. Phagocytic to infectious agents.
b. Immunologic response; B cells, T cells, and natural killer (NK) cells.
c. Function in clot formation; stimulate cell division.
d. Oxygen and carbon dioxide pickup and transport.
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15. In which of the following do platelets function?
a. Helminthic parasitic disease.
b. Histamine, serotonin, and heparin reactions.
c. Phagocytic action, contributing to osteoclasts.
d. In clot formation and stimulating cell division.

16. Which of the following types of fibers are found in loose connective tissue?
a. Yellow elastic and white collagen.
b. White fibrous, elastic, and reticular.
c. Elastic and collagenous.
d. Fine reticular.

17. Which of the following type of loose connective tissue forms the framework of the lymph 
nodes and spleen?
a. Mucous connective tissue.
b. Elastic tissue.
c. Reticular tissue.
d. Adipose tissue.

18. Dense connective tissue is associated with which of the following types of cells?
a. Erythrocytes and leukocytes.
b. Fibroblasts and macrophages.
c. Stellate fibroblasts.
d. Chondrocytes.

19. Which of the following is the largest organ in the body?
a. Heart.
b. Brain.
c. Skin.
d. Liver.

20. The clear layer of cells in the epithelium is referred to as which of the following?
a. Basal layer.
b. Spinous layer.
c. Granular layer.
d. Stratum lucidum.

21. Which part of the neural system is composed of the brain and spinal cord?
a. Somatic nervous system.
b. Central nervous system (CNS).
c. Afferent system.
d. Efferent system.
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22. In which of the following body systems is the primary function to exchange gases in several 
phases?
a. Digestive system.
b. Respiratory system.
c. Vascular system.
d. Neural system.

23. Which of the following glands do NOT add glandular secretions in the small intestine 
during digestion?
a. Liver.
b. Gallbladder.
c. Appendix.
d. Spleen.

24. Hemidesmosomes connect which of the following structures?
a. Connective tissue and basement membrane.
b. Basement membrane and basal cell layer.
c. Connective tissue and basal cell layer.
d. Basal cells.

25. Anchoring fibrils can be found in which of the following layers?
a. Connective tissue.
b. Basement membrane.
c. Basal cell layer.
d. Both a and b.

26. Which of the following is NOT included in the endocrine system?
a. Thyroid.
b. Pancreas.
c. Kidneys.
d. Ovaries.

27. Which of the following are structures within the tunica media?
a. Endothelium and basement membrane.
b. Internal elastic membrane.
c. Lamina propria.
d. External elastic membrane.

28. Which part of the ear translates waves into mechanical vibrations?
a. External ear.
b. Middle ear.
c. Inner ear.
d. Olfactory organ.

29. Which of the following connective tissue is found in the center of long bones?
a. Spongy or cancellous bone.
b. Compact or dense bone.
c. Fibrous cartilage.
d. Reticular tissue.
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30. In what location will you find smooth, visceral, involuntary muscles?
a. Wall of intestines.
b. Upper esophagus.
c. Pharynx.
d. Wall of the heart.

31. Which type of cell accumulates wherever allergic reactions take place (e.g., asthma)?
a. Neutrophils.
b. Monocytes.
c. Eosinophils.
d. Basophils.

32. Which of the following is a function of the sympathetic nervous system?
a. Causes increased activity.
b. Modifies or decreases activity.
c. Conveys impulses from the peripheral nervous system.
d. Conveys responses from the central nervous system (CNS) to muscles and glands.

33. Which body system provides the fundamental framework of the body?
a. Neural system.
b. Skeletal system.
c. Vascular system.
d. Muscular system.

34. Which of the following is not a characteristic of the pancreas?
a. Controls glucose production and elimination.
b. Secretions enter the large intestine.
c. Highly vascularized.
d. The only organ associated with the digestive tract.

Feedback
1. ANS: b

a. Some cells form a single layer known as simple epithelium.
b. Correct. Epithelium with all cells in contact with the basal lamina, but not with the 

surface, is known as pseudostratified.
c. The type consisting of several cell layers with only the basal cell layer in contact with the 

basal lamina is known as stratified epithelium.
d. Keratinized epithelium has a horny layer of  flattened epithelial cells containing keratin.

REF: Cells and tissues, p. 19
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2. ANS: a
a. Correct. Reproduction is not a function of epithelial membranes.
b. Epithelial membranes function in one or more of the absorptive processes: contractility, 

digestion, secretion, excretion, protection, and sensation.
c. Epithelial membranes function in one or more of the absorptive processes: contractility, 

digestion, secretion, excretion, protection, and sensation.
d. Epithelial membranes function in one or more of the absorptive processes: contractility, 

digestion, secretion, excretion, protection, and sensation.

REF: Cells and tissues, p. 19

3. ANS: a
a. Correct. Squamous cells line the heart, blood, and lymph vessels.
b. Columnar cells are located in most glands, small intestines, and respiratory passages.
c. Cuboidal cells are located in the kidney, glands, and respiratory passages.
d. Transitional cells are located in the urinary passages and bladder.

REF: Cells and tissues, p. 20; Table 2.1

4. ANS: b
a. Stratified squamous cells cover the body, mouth, pharynx, and vagina.
b. Correct. Stratified columnar cells are located in the oropharynx and larynx.
c. Stratified transitional cells are located in the urinary passages and bladder.
d. Pseudostratified epithelia are located in the respiratory passages and male reproductive 

organs.

REF: Cells and tissues, p. 20; Table 2.1

5. ANS: c
a. Stratified squamous cells have intercellular bridges.
b. Microvilli and cilia may be a feature of simple columnar cells.
c. Correct. Distension causes cell flattening in stratified transitional cells.
d. Cilia and stereocilia are a characteristic of simple pseudostratified cells.

REF: Cells and tissues, p. 20; Table 2.1

6. ANS: b
a. Squamous endothelial cells are spindle shaped.
b. Correct. Squamous mesothelial cells are oval to polygonal shaped.
c. Transitional cells are cube to pear shaped.
d. Simple columnar cells are rodlike in shape.

REF: Cells and tissues, p. 20; Table 2.1
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7. ANS: d
a. Stratified columnar cells are located in the oropharynx and larynx.
b. Stratified transitional cells are located in the urinary passages and bladder.
c. Simple pseudostratified cells are located in the respiratory passages and male reproductive 

organs.
d. Correct. Stratified squamous cells cover the body, mouth, pharynx, and vagina.

REF: Cells and tissues, p. 20; Table 2.1

8. ANS: a
a. Correct. Cilia are not a feature of simple squamous cells.
b. Cilia may be a feature of cuboidal cells.
c. Microvilli and cilia may be a feature of columnar cells.
d. Cilia and stereocilia are a feature of pseudostratified cells.

REF: Cells and tissues, p. 20; Table 2.1

9. ANS: b
a. The axon conducts nerve impulses away from the nerve cell body.
b. Correct. The cell body or perikaryon contains the nucleus and the cytoplasm.
c. Dendrites receive impulses and conduct these impulses to the cell body.
d. Most axons outside the CNS are protected and insulated by a myelin sheath.

REF: Cells and tissues, p. 20

10. ANS: d
a. Some ganglia associated with the cranial nerves include the trigeminal, facial, glossopha-

ryngeal, and hypoglossal cranial nerves.
b. Some ganglia associated with the cranial nerves include the trigeminal, facial, glossopha-

ryngeal, and hypoglossal cranial nerves.
c. Some ganglia associated with the cranial nerves include the trigeminal, facial, glossopha-

ryngeal, and hypoglossal cranial nerves.
d. Correct. Arterial ganglia are not associated with a cranial nerve.

REF: Cells and tissues, p. 20

11. ANS: a
a. Correct. Hyaline cartilage is the most common type of cartilage.
b. The elastic cartilage has abundant elastic fibers in its matrix and functions in the epiglot-

tis, in the cuneiform cartilage of the larynx, and in the auditory canal and tube.
c. Fibrous cartilage contains bundles of collagen fibers associated with either hyaline carti-

lage or dense regular connective tissue.
d. Dense cartilage is not a term associated with cartilage.

REF: Cells and tissues, p. 23
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12. ANS: c
a. Hyaline cartilage is the most common type of cartilage and is present in the nose, the 

tracheal rings, the larynx, the articular rings and bronchi, the ventral ends of the ribs, 
and the articulating surfaces of the long bones.

b. The elastic cartilage has abundant elastic fibers in its matrix and functions in the epiglot-
tis, in the cuneiform cartilage of the larynx, and in the auditory canal and tube.

c. Correct. Fibrous cartilage contains bundles of collagen fibers associated with either 
hyaline cartilage or dense regular connective tissue. It is located in the vertebral disks and 
intervertebral areas, the insertion of some tendons, and the pubic symphysis.

d. Dense cartilage is not a term associated with cartilage.

REF: Cells and tissues, p. 23

13. ANS: c
a. The involuntary muscle (smooth muscle) of the alimentary canal and within glands assists 

with digestion and movement of food through the alimentary tract.
b. The cardiac muscle of the heart (involuntary) pumps blood through some 50,000 miles 

of blood vessels.
c. Correct. Each muscle type contains actin and myosin, which enable the contractions so 

vital to muscle function.
d. Skeletal muscle allows movement under voluntary control.

REF: Cells and tissues, p. 24

14. ANS: d
a. Neutrophils are phagocytic to infectious agents.
b. Lymphocytes function is immunologic response, B, T, and natural killer (NK) cells.
c. Platelets function in clot formation and stimulate cell division.
d. Correct. Erythrocytes function in oxygen and carbon dioxide pickup and transport.

REF: Cells and tissues, p. 25; Table 2.2

15. ANS: d
a. Eosinophils function in helminthic parasitic disease.
b. Basophils function in histamine, serotonin, and heparin responses.
c. Monocytes function in phagocytic action and contribute to osteoclasts.
d. Correct. Platelets function in clot formation and stimulate cell division.

REF: Cells and tissues, p. 25; Table 2.2

16. ANS: a
a. Correct. Yellow elastic and white collagen are found in loose connective tissue.
b. White fibrous, elastic, and reticular fibers are found in dense irregular connective tissue.
c. Elastic and collagenous fibers are found in elastic cartilage.
d. Fine reticular fibers are found in reticular tissue.

REF: Cells and tissues, p. 26; Table 2.3



2—STruCTure and FunCTiOn OF CellS, TiSSueS, and OrganS 21

17. ANS: c
a. Mucous connective tissue is located in the umbilical and vocal cords for support.
b. Elastic tissue is located in the ligamentum nuchae and vocal cords for support.
c. Correct. Reticular tissue forms the framework of lymph node and spleen.
d. Adipose tissue is scattered in all loose connective tissue and in deposits.

REF: Cells and tissues, p 26; Table 2.3

18. ANS: b
a. Erythrocytes and leukocytes are associated with blood and lymph.
b. Correct. Fibroblasts and macrophages are associated with dense connective tissue.
c. Stellate fibroblasts are associated with mucous connective tissue.
d. Chondrocytes are associated with cartilage.

REF: Cells and tissues, p. 26; Table 2.3

19. ANS: c
a. The heart is not the largest organ in the body.
b. The brain is not the largest organ in the body.
c. Correct. The largest organ in the body is the skin, which has numerous functions.
d. The liver is not the largest organ in the body.

REF: Organs and organ systems, p. 28

20. ANS: d
a. The basal layer is also known as the germinating layer.
b. The spinous layer is also called the stratum spinosum.
c. The granular layer is a layer of cells with keratohyalin granules.
d. Correct. The clear layer is called the stratum lucidum.

REF: Organs and organ systems, p. 28

21. ANS: b
a. The somatic nervous system carries impulses to the voluntary muscles, the skeletal 

muscles, which are under conscious control.
b. Correct. The CNS is the control center of the nervous system and is composed of the 

brain and spinal cord.
c. Nerve processes that carry information and convey it from the peripheral nervous system 

in muscles and glands to the CNS form the afferent (sensory) system.
d. Neurons that convey responses from the CNS to muscles and glands form the efferent 

(motor) system.

REF: Organs and organ systems, p. 29
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22. ANS: b
a. Functions of the digestive system’s alimentary canal are to absorb, transform, and extract 

needed components from the food ingested, and to excrete all unused solid waste.
b. Correct. The function of the respiratory system is primarily to exchange gases in several 

phases.
c. The vascular system includes the heart, large elastic arteries, smaller muscular arteries, 

and miles of capillaries, as well as veins that carry blood from the capillaries back to the 
heart.

d. The neural system is composed of the central nervous system (CNS) and the peripheral 
nervous system (PNS).

REF: Organs and organ systems, p. 29

23. ANS: c
a. Further digestion takes place in the small intestine, which adds glandular secretions from 

the liver, pancreas, and spleen.
b. Further digestion takes place in the small intestine, which adds glandular secretions from 

the liver, pancreas, and spleen.
c. Correct. The appendix does not add glandular secretions during digestion.
d. Further digestion takes place in the small intestine, which adds glandular secretions from 

the liver, pancreas, and spleen.

REF: Organs and organ systems, p. 29

24. ANS: b
a. Anchoring fibrils connect the connective tissue to the basement membrane.
b. Correct. Hemidesmosomes connect the basement membrane to the basal cell layer.
c. The connective tissue and basal cell layer do not connect.
d. Hemidesmosomes connect the basement membrane to the basal cell layer.

REF: Organs and organ systems, p. 30; Figure 2.20

25. ANS: d
a. Anchoring fibrils connect the connective tissue to the basement membrane.
b. Anchoring fibrils connect the connective tissue to the basement membrane.
c. Anchoring fibrils connect the connective tissue to the basement membrane not the basal 

cell layer.
d. Correct. Anchoring fibrils connect the connective tissue to the basement membrane.

REF: Organs and organ systems, p. 30; Figure 2.20



2—STruCTure and FunCTiOn OF CellS, TiSSueS, and OrganS 23

26. ANS: c
a. The endocrine system includes the thyroid, parathyroid, and pituitary glands; ovaries; 

testes; pancreas; and adrenal medulla.
b. The endocrine system includes the thyroid, parathyroid, and pituitary glands; ovaries; 

testes; pancreas; and adrenal medulla.
c. Correct. The kidney is part of the urinary system.
d. The endocrine system includes the thyroid, parathyroid, and pituitary glands; ovaries; 

testes; pancreas; and adrenal medulla.

REF: Organs and organ systems, p. 33

27. ANS: d
a. Endothelium and basement membrane are within the tunica intima.
b. Internal elastic membrane is within the tunica intima.
c. Lamina propria is within the tunica intima.
d. Correct. External elastic membrane is within the tunica media.

REF: Organs and organ systems, p. 34; Figure 2.30

28. ANS: b
a. The external ear receives sound waves.
b. Correct. The middle ear translates waves into mechanical vibrations.
c. The internal ear receives the vibrations and changes them into specific impulses that are 

transmitted by the acoustic nerve to the brain.
d. The olfactory organ is located in the olfactory epithelium.

REF: Organs and organ systems, p. 35

29. ANS: a
a. Correct. Spongy or cancellous bone is found in the center of long bones.
b. Compact or dense bone is found on the outer shaft of bones.
c. Fibrous cartilage is found in intervertebral disks of the spine.
d. Reticular tissue is found in the framework of lymph nodes and spleen.

REF: Cells and tissues, p. 26; Table 2.3

30. ANS: a
a. Correct. Smooth visceral and involuntary muscles line the wall of intestines.
b. Upper esophagus muscle is skeletal wall and voluntary.
c. Pharynx muscle is skeletal wall and voluntary.
d. The wall of the heart is a cardiac muscle, striated and involuntary.

REF: Cells and tissues, p. 28; Table 2.4
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31. ANS: c
a. Neutrophils can squeeze through the capillary walls and into infected tissue where they 

kill invaders (e.g., bacteria) and engulf the remnants by phagocytosis.
b. Monocytes leave the blood and become macrophages.
c. Correct. Eosinophils are a type of white blood cell that contain granules and take up the 

red dye eosin. They accumulate wherever allergic reactions (e.g., asthma) occur. Their 
natural role is in the defense of parasites and other microorganisms.

d. Basophils are a type of white blood cell filled with blue-staining granules of chemicals 
including histamine, serotonin, bradykinin, heparin, and cytokines such as prostaglandins 
and leukotrienes. In addition, basophils can digest microorganisms and are responsible 
for allergy symptoms.

REF: Cells and tissues, p. 25; Figure 2.14

32. ANS: a
a. Correct. The sympathetic division causes increased activity.
b. The parasympathetic division modifies or decreases activity.
c. The spinal cord conveys impulses from the peripheral nervous system to the brain and 

from the brain to the peripheral tissues.
d. Other neurons that convey responses from the CNS to muscles and glands are located 

in the efferent (motor) system.

REF: Organs and organ systems, p. 29

33. ANS: b
a. The neural system is composed of the CNS and the PNS. All sensation received anywhere 

in the body is relayed to the brain and spinal cord, which act on the sensation.
b. Correct. The skeletal system (Figure 2.24) provides the fundamental framework on 

which all the muscles and ligaments of the body are attached.
c. The vascular system includes the heart, large elastic arteries, smaller muscular arteries, 

and miles of capillaries, as well as veins that carry blood from the capillaries back to the 
heart.

d. The muscular system attaches to the skeletal system and enable the actions of the body.

REF: Organs and organ systems, pp. 29, 32

34. ANS: d
a. The pancreas controls glucose production and elimination through the islets of 

Langerhans.
b. Pancreatic secretions enter the large intestine where it attaches to the stomach.
c. The pancreas is a highly vascularized organ.
d. Correct. The pancreas is not the only organ associated with the digestive tract.

REF: Organs and organ systems, p. 33; Figure 2.27
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C H A P T E R  3 

Development of the Oral 
Facial Region

Multiple Choice
1. The oral pit first appears in which week of development?

a. Second week.
b. Fourth week.
c. Fifth week.
d. Sixth week.

2. During the fourth prenatal week, where is the heart developing?
a. In the thorax.
b. In the third branchial arch.
c. In the first branchial groove.
d. In the foregut.

3. The oropharynx is composed of which of the following structures?
a. The primitive oral cavity.
b. The pharynx.
c. The cranial base cartilages.
d. Both a and b.

4. The first pharyngeal arch will eventually form which of the following structures?
a. Mandible and muscles of mastication.
b. Facial muscles and hyoid bone.
c. Lining of the gastrointestinal tract.
d. External auditory canal.

5. Which of the following organs is derived from the endodermal lining of the second pha-
ryngeal pouch?
a. Thymus.
b. Inferior parathyroid.
c. Palatine tonsils.
d. Ultimobranchial body.

6. Of the following, which describes the function of the parathyroid glands?
a. Development of lymphocytes.
b. Regulate calcium balance throughout life.
c. Produce T cells important to the body’s immune system.
d. Contribute parafollicular cells to the thyroid.
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7. Lungs are supplied with pulmonary circulation by vessels from which of the following arch 
supply?
a. First and second.
b. Third.
c. Fourth.
d. Sixth.

8. Which of the following muscles is NOT recognized as a muscle of mastication?
a. Masseter.
b. Lateral pterygoid.
c. Occipitalis.
d. Temporalis.

9. Which nerve branch carries the sensory modality of taste from the taste buds located in the 
posterior one third of the tongue?
a. Fifth nerve.
b. Seventh nerve.
c. Ninth nerve.
d. Twelfth nerve.

10. Which of the following cranial nerves functions in mastication and sensory for the face and 
mouth?
a. Trigeminal.
b. Facial.
c. Glossopharyngeal.
d. Hypoglossal.

11. The primary function of the optic nerve is which of the following?
a. Lateral rectus muscle and eyeball.
b. Superior oblique muscle and eyeball.
c. Eyelid and some eyeball.
d. Vision.

12. Which cranial nerve is tested by hoarseness and muscle response after saying “Ah”?
a. Glossopharyngeal.
b. Trigeminal.
c. Vagus.
d. Hypoglossal.

13. Which of the following cartilage arches is known as “Reichert cartilage” and eventually 
contributes to the upper body of the hyoid?
a. Second arch.
b. Third arch.
c. Fourth arch.
d. Fifth arch.
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14. Which of the following is derived from the third pharyngeal arch?
a. Meckel’s cartilage.
b. Laryngeal cartilage.
c. Lesser horn of the hyoid.
d. Greater horn of the hyoid.

15. Which of the following defects is directly attributable to pharyngeal arch deficiencies?
a. Malformed ears.
b. Cleft palate.
c. Treacher Collins syndrome.
d. Retracted tongue.

16. Which part of the developing mandible develops in response to the developing teeth?
a. Coronoid process.
b. Angular area.
c. Condyle.
d. Alveolar process.

17. Which of the following suture types has a beveled or overlapping type junction?
a. Simple.
b. Serrated.
c. Squamosal.
d. Interdigitating.

18. Which of the following skull sutures is present in an adult, but NOT present in a newborn?
a. Pterygopalatine.
b. Frontomaxillary.
c. Zygomaticomaxillary.
d. Zygomaticotemporal.

19. Which of the following structures supports the maxillary and mandibular cartilages of the 
face?
a. Cranial base cartilage.
b. Meckel’s cartilage.
c. Sphenoid.
d. Auditory capsule.

20. Which of the following cartilages is derived from pharyngeal arch 3?
a. Thyroid.
b. Laryngeal.
c. Greater horn of the hyoid.
d. Lesser horn of the hyoid.

21. Which of the following structures does NOT develop from pharyngeal pouches?
a. Middle ear.
b. Palatine tonsil.
c. Thymus.
d. Styloid process.
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22. Which of the following is known as the trigeminal nerve?
a. V.
b. VI.
c. IX.
d. XI.

23. The face and brain are first supplied by which of the following arteries?
a. Internal carotid artery.
b. External carotid artery.
c. Common carotid artery.
d. Stapedial artery.

24. During early development of prenatal weeks 3 to 5, which of the following aortic arch vessels 
becomes the common carotid?
a. Vessel number 1.
b. Vessel number 2.
c. Vessel number 3.
d. Vessel number 4.

25. Which of the following cartilages are transformed into bone by intramembranous bone 
formation?
a. Nasal bone.
b. Sella turcica.
c. Basion.
d. Temporal.

26. Which of the following bones of the face form directly from connective tissue and do NOT 
initially form from cartilage?
a. Sphenoid.
b. Frontal.
c. Cranial base.
d. Meckel’s cartilage.

27. Which of the following cartilages are derived from the first pharyngeal arch?
a. Malleus.
b. Styloid.
c. Thyroid.
d. Laryngeal.

28. Which of the following is NOT part of the cranial base?
a. Nasion.
b. Sella turcica.
c. Parietal bone.
d. Basion.

29. Which of the following mandibular features develops in response to the lateral pterygoid 
and masseter masticatory muscles?
a. Condylar unit.
b. Angular process.
c. Coronoid process.
d. Alveolar process.
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30. Which of the following replace Meckel’s cartilage?
a. The body of the mandible and the cartilaginous condyle.
b. The body of the mandible and the condylar unit.
c. The condylar unit and the angular process.
d. The alveolar process and the cartilaginous condyle.

31. Which of the following is an example of a synchondrosis suture that fuses into a synostosis 
suture after birth?
a. Frontomaxillary suture.
b. Mid-palatal suture.
c. Zygomaticomaxillary suture.
d. Zygomaticotemporal suture.

32. Which of the following best describes a serrated suture of the face?
a. An uncomplicated band of tissue between bony fronts.
b. An interdigitating type of suture.
c. Has a beveled or overlapping type junction.
d. A band of connective tissue.

33. At 8 months, which of the following sutures are NOT seen in the palate?
a. Midline.
b. Between the premaxillary and maxillary bones.
c. Between the maxillary and the palatine bones.
d. Between the zygomatic and palatine bones.

34. What facial structure supports the maxillary and mandibular cartilages of the face?
a. Cranial base cartilage.
b. Sphenoid cartilage.
c. Nasal capsule.
d. Meckel’s cartilage.

35. Which of the following ligaments is found in pharyngeal arch 2 that supports an essential 
element of that arch?
a. Sphenomalleolar.
b. Sphenomandibular.
c. Stylohyoid.
d. Sphenohyoid.

Feedback
1. ANS: b

a. The oral pit has not yet appeared in the second week of development.
b. Correct. The oral pit first appears in the fourth week of development, when the neural 

plate bends ventrally as the neural folds develop to form the forebrain.
c. The oropharyngeal membrane ruptures in the fifth week and opens the oral cavity to the 

tubular foregut, and soon becomes the oropharynx.
d. The oral pit has already appeared by the sixth week of development.

REF: Development of the oropharynx, p. 38
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2. ANS: a
a. Correct. The heart develops in the thorax.
b. The heart develops in the thorax.
c. The heart develops in the thorax.
d. The heart develops in the thorax.

REF: Development of the oropharynx, p. 38

3. ANS: d
a. The oropharynx is composed of the primitive oral cavity and the area of foregut called 

the pharynx.
b. The oropharynx is composed of the primitive oral cavity and the area of foregut called 

the pharynx.
c. The oropharynx is composed of the primitive oral cavity and the area of foregut called 

the pharynx.
d. Correct. The oropharynx is composed of the primitive oral cavity and the area of foregut 

called the pharynx.

REF: Development of the oropharynx, p. 38

4. ANS: a
a. Correct. The first arch is termed the mandibular arch because it will later form the bony 

mandible and the associated muscles of mastication, nerves, and blood supply.
b. The second, or hyoid, arch forms the facial muscles, vessels, and hyoid bone.
c. The pharyngeal surface of arches 2–5, lined by endoderm is the same as the lining of the 

gastrointestinal tract.
d. The first pharyngeal groove deepens to become the external auditory canal leading to the 

middle ear.

REF: Development of the pharyngeal arches, p. 39

5. ANS: c
a. The third pouch becomes the inferior parathyroids and thymus.
b. The third pouch becomes the inferior parathyroids and thymus.
c. Correct. The second pharyngeal pouch becomes the palatine tonsils.
d. The fifth pouch becomes the ultimobranchial body.

REF: Development of the pharyngeal arches, p. 39

6. ANS: b
a. The palatine tonsils function in the development of lymphocytes.
b. Correct. The parathyroid glands regulate calcium balance throughout life.
c. The thymus produces T cells that destroy invading microbes and are therefore important 

to the body’s immune system.
d. The ultimobranchial body fuses with the thyroid and contributes parafollicular cells to 

the thyroid.

REF: Development of the pharyngeal arches, p. 39
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7. ANS: d
a. The first, second and fifth aortic arch vessels disappear as the arches modify.
b. The third arch vessels become the common carotid arteries, which supply the neck, face, 

and brain.
c. The fourth arch vessels become the dorsal aorta, which supplies blood to the remainder 

of the body.
d. Correct. The vessels of the sixth arch supply the lungs with pulmonary circulation.

REF: Development of the pharyngeal arches, p. 40

8. ANS: c
a. The masseter, medial and lateral pterygoid, and temporalis muscles are all easily recog-

nized muscles of mastication.
b. The masseter, medial and lateral pterygoid, and temporalis muscles are all easily recog-

nized muscles of mastication.
c. Correct. The occipitalis muscle is not a muscle of mastication.
d. The masseter, medial and lateral pterygoid, and temporalis muscles are all easily recog-

nized muscles of mastication.

REF: Development of the pharyngeal arches, p. 41

9. ANS: c
a. The fifth nerve is the sensory nerve to the anterior tongue.
b. The seventh nerve carries the modality of taste from the taste buds on the anterior two 

thirds of the tongue.
c. Correct. The ninth nerve carries the sensory modality of taste from the taste buds located 

in the posterior one third of the tongue.
d. Motor (efferent) innervation to the intrinsic muscles of the tongue is from the hypoglossal 

nerve.

REF: Development of the pharyngeal arches, p. 42

10. ANS: a
a. Correct. The trigeminal nerve functions in mastication and sensory for the face and 

mouth.
b. The facial nerve functions in muscles of facial expression, controlling secretion of tears 

and saliva, and taste (anterior two thirds of the tongue).
c. The glossopharyngeal nerve functions in taste (posterior one third of tongue), salivary 

secretion, carotid blood pressure, sensory posterior one third of tongue, and stylopharyn-
geus muscle.

d. The hypoglossal nerve provides motor function to tongue muscles (except palatoglossal).

REF: Development of the pharyngeal arches, p. 43; Table 3.1

11. ANS: d
a. The abducens nerve acts on the lateral rectus muscle and eyeball.
b. The trochlear nerve acts on the superior oblique muscle and eyeball.
c. The oculomotor nerve acts on the eyelid and some eyeball.
d. Correct. The primary function of the optic nerve is vision.

REF: Development of the pharyngeal arches, p. 43; Table 3.1
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12. ANS: c
a. Testing the glossopharyngeal nerve includes placing a sweet or salty substance on the 

posterior one third of tongue.
b. To test the trigeminal nerve, the patient is asked to bite down and to touch his/her face.
c. Correct. Muscles responses after saying “Ah” hoarseness are test for the vagus nerve.
d. Tongue protrusion is used to test the hypoglossal nerve.

REF: Development of the pharyngeal arches, p. 43; Table 3.1

13. ANS: a
a. Correct. The rod-shaped cartilage of the second or hyoid arch is known as Reichert 

cartilage. The stapes, styloid process, lesser horn, and upper body of the hyoid arise from 
this arch.

b. The third arch cartilage forms the greater horn and the lower part of the hyoid body.
c. The fourth arch contributes to the hyoid cartilage, which then supports the thyroid gland.
d. The fifth arch has no adult cartilage derivatives.

REF: Development of the pharyngeal arches, p. 43

14. ANS: d
a. Meckel’s cartilage, malleus, and incus arise from pharyngeal arch 1.
b. Thyroid and laryngeal cartilages form from pharyngeal arches 4 and 6.
c. The lesser horn of the hyoid form forms from pharyngeal arch 2.
d. Correct. The greater horn of the hyoid forms from pharyngeal arch 3.

REF: Development of the pharyngeal arches, p. 44; Figure 3.13

15. ANS: c
a. Pharyngeal arch syndromes are seen clinically as combinations of defects such as under-

development of the mandible, retracted tongue, large tongue, small mouth, malformed 
ears, and cleft palate.

b. Pharyngeal arch syndromes are seen clinically as combinations of defects such as under-
development of the mandible, retracted tongue, large tongue, small mouth, malformed 
ears, and cleft palate.

c. Correct. Treacher Collins syndrome is directly attributable to pharyngeal arch 
deficiencies.

d. Pharyngeal arch syndromes are seen clinically as combinations of defects such as under-
development of the mandible, retracted tongue, large tongue, small mouth, malformed 
ears, and cleft palate.

REF: Development of the craniofacial skeleton, p. 45

16. ANS: d
a. The coronoid develops in response to the temporalis muscle.
b. The angular area develops is in response to the medial pterygoid and the masseter muscle.
c. The condyle in cartilage is the articulation site.
d. Correct. The alveolar process develops in response to the developing teeth.

REF: Development of the craniofacial skeleton, p. 46; Figure 3.21
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17. ANS: c
a. Simple suture is an uncomplicated band of tissue between bony fronts.
b. Serrated suture is an interdigitating type of suture.
c. Correct. Squamosal suture has a beveled or overlapping type junction.
d. Serrated suture is an interdigitating type of suture.

REF: Development of the craniofacial skeleton, p. 46; Figure 3.25

18. ANS: a
a. Correct. The pterygopalatine suture is not present in the newborn but is present in the 

adult (see Figure 3-27).
b. The frontomaxillary suture is present in both adult and newborn skulls.
c. The zygomaticomaxillary suture is present in both adult and newborn skulls.
d. The zygomaticotemporal suture is present in both adult and newborn skulls.

REF: Development of the craniofacial skeleton, pp. 47, 49; Figures 3.26, 3.27

19. ANS: a
a. Correct. The cranial base cartilage supports the maxillary and mandibular cartilages of 

the face.
b. Meckel’s cartilage does not support the maxillary and mandibular cartilages of the face.
c. Sphenoid cartilage does not support the maxillary and mandibular cartilages of the face.
d. Auditory capsule cartilage does not support the maxillary and mandibular cartilages of 

the face.

REF:  Development of the craniofacial skeleton, p. 44; Figure 3.15

20. ANS: c
a. The thyroid and laryngeal cartilages form from pharyngeal arches 4 and 6.
b. The thyroid and laryngeal cartilages form from pharyngeal arches 4 and 6.
c. Correct. The greater horn of the hyoid forms from pharyngeal arch 3.
d. The lesser horn of the hyoid forms form pharyngeal arch 2.

REF: Development of the craniofacial skeleton, p. 44; Figure 3.13

21. ANS: d
a. The middle ear develops from the first pharyngeal pouch.
b. The palatine tonsil develops from the second pharyngeal pouch.
c. The thymus develops from the third pharyngeal pouch.
d. Correct. The styloid process develops from the second pharyngeal arch.

REF: Development of the craniofacial skeleton p. 48; Table 3.2

22. ANS: a
a. Correct. The trigeminal nerve is also known as cranial nerve V.
b. The facial nerve is known as cranial nerve VII.
c. The glossopharyngeal nerve is known as cranial nerve IX.
d. The spinal accessory nerve is known as cranial nerve XI.

REF: Development of the craniofacial skeleton, p. 48; Table 3.2
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23. ANS: a
a. Correct. The face and brain are first supplied by the internal carotid artery.
b. The facial vessels form at 7 weeks and then detach from the internal carotid artery and 

attach to the external carotid artery.
c. The face and brain are first supplied by the internal carotid artery, not by the common 

carotid artery.
d. The face and brain are first supplied by the internal carotid artery, not by the stapedial 

artery.

REF: Development of the pharyngeal arches, p. 41; Figure 3.8

24. ANS: c
a. Aortic arch vessels numbers 1, 2, and 5 disappear as the arches modify.
b. Aortic arch vessels numbers 1, 2, and 5 disappear as the arches modify.
c. Correct. Arch 3 becomes the common carotid and arch.
d. Arch 4 becomes the dorsal aorta.

REF: Development of the pharyngeal arches, p. 41; Figure 3.7

25. ANS: d
a. The nasal cartilages are transformed into bone by endochondral bone formation.
b. The sella turcica cartilages are transformed into bone by endochondral bone formation.
c. The basion cartilages are transformed into bone by endochondral bone formation.
d. Correct. Temporal bone is formed by intramembranous bone formation.

REF: Development of the craniofacial skeleton, p. 44

26. ANS: b
a. All central skeletal elements, including the sphenoid, arise in cartilage and later are 

transformed into bone.
b. Correct. The frontal bone is a membrane bone that forms directly from connective tissue 

and does not initially form from cartilage.
c. All central skeletal elements, including the cranial base, arise in cartilage and later are 

transformed into bone.
d. All central skeletal elements, including Meckel’s cartilage, arise in cartilage and later are 

transformed into bone.

REF: Development of the craniofacial skeleton, p. 44 and Figure 3.15

27. ANS: a
a. Correct. The malleus is derived from the first pharyngeal arch.
b. The styloid forms from pharyngeal arch 2.
c. The thyroid and laryngeal cartilages form from pharyngeal arches 4 and 6.
d. The thyroid and laryngeal cartilages form from pharyngeal arches 4 and 6.

REF: Development of the craniofacial skeleton, p. 44; Figure 3.13
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28. ANS: c
a. The cranial base is determined by drawing a line from the nasal bone (nasion) to the 

sella turcica of the sphenoid to the basion.
b. The cranial base is determined by drawing a line from the nasal bone (nasion) to the 

sella turcica of the sphenoid to the basion.
c. Correct. The parietal bone is not part of the cranial base.
d. The cranial base is determined by drawing a line from the nasal bone (nasion) to the 

sella turcica of the sphenoid to the basion.

REF: Development of the craniofacial skeleton, p. 44

29. ANS: b
a. The condylar unit forms the articulation, allowing movement of the mandible.
b. Correct. The angular process develops in response to the lateral pterygoid and masseter 

masticatory muscles.
c. The coronoid process develops in response to the temporalis muscle development and 

attachment.
d. The alveolar process develops in response to development of the teeth.

REF: Development of the craniofacial skeleton, p. 45

30. ANS: a
a. Correct. Together, the body of the mandible and the cartilaginous condyle replace 

Meckel’s cartilage.
b. The body of the mandible and the condylar unit do not replace Meckel’s cartilage.
c. The condylar unit and the angular process do not replace Meckel’s cartilage.
d. The alveolar process and the cartilaginous condyle do not replace Meckel’s cartilage.

REF: Development of the craniofacial skeleton, p. 45

31. ANS: b
a. The frontomaxillary suture is not an example of a synchondrosis suture that fuses into a 

synostosis.
b. Correct. The mid-palatal suture is an example of a synchondrosis suture that fuses into 

a synostosis after birth.
c. The zygomaticomaxillary suture is not an example of a synchondrosis suture that fuses 

into a synostosis.
d. The zygomaticotemporal suture is not an example of a synchondrosis suture that fuses 

into a synostosis.

REF: Development of the craniofacial skeleton, p. 47

32. ANS: b
a. A simple suture is an uncomplicated band of tissue between bony fronts.
b. Correct. A serrated suture is an interdigitating type of suture.
c. A squamosal suture has a beveled or overlapping type junction.
d. A syndesmosis is a band of connective tissue in articulations.

REF: Development of the craniofacial skeleton, p. 46
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33. ANS: d
a. Sutures are seen in the midline.
b. Sutures are seen between the premaxillary and maxillary bones.
c. Sutures are seen between the maxillary and the palatine bones in the posterior palate.
d. Correct. Sutures are not seen in the palate between the zygomatic and palatine bones.

REF: Development of the craniofacial skeleton, p. 46; Figure 3.20

34. ANS: a
a. Correct. The cranial base cartilage supports the maxillary and mandibular cartilages of 

the face.
b. The sphenoid cartilage does not support the maxillary and mandibular cartilages of the 

face.
c. The nasal capsule does not support the maxillary and mandibular cartilages of the face.
d. Meckel’s cartilage does not support the maxillary and mandibular cartilages of the face.

REF: Development of the craniofacial skeleton, p. 44; Figure 3.15

35. ANS: c
a. The sphenomalleolar ligament is found in pharyngeal arch 1.
b. The sphenomandibular ligament is found in pharyngeal arch 1.
c. Correct. The stylohyoid ligament is found in pharyngeal arch 2 and supports the hyoid.
d. The sphenohyoid ligament is not found in pharyngeal arch 2.

REF: Development of the craniofacial skeleton, p. 44; Figure 3.13
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C H A P T E R  4 

Development of the Face 
and Palate

Multiple Choice
1. Which of the following structures are closely related in time of development and sometimes 

have related malformations?
a. Ear and tongue.
b. Palate and tongue.
c. Palate and face.
d. Face and ears.

2. Which of the following features develop from the tissues immediately surrounding the oral 
pit?
a. Forehead.
b. Face.
c. Nose.
d. Mandibular arch.

3. Which of the following segments first separate the oral and nasal cavities?
a. The medial palatal segments.
b. The two lateral palatal shelves close anteriorly.
c. The tongue develops.
d. The two lateral palatal shelves close posteriorly.

4. Which of the following structures covers the brain and later develops into the forehead at 
week 4?
a. Oral pit.
b. Frontal process.
c. Maxillary process.
d. Hyoid arch.

5. At week 4, which of the following structures lies directly below the face?
a. The thyroid.
b. The hyoid.
c. The oral pit.
d. The heart.

6. During which week of development do the bilateral nasal placodes appear?
a. Fourth.
b. Fifth.
c. Sixth.
d. Seventh.
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7. During the fifth week of development, the internasal area represents which of the 
following?
a. The width of the face.
b. The width of the nose.
c. The distance between the eyes.
d. The distance between the ears.

8. During which week of development does the mandibular arch lose its midline?
a. Fourth.
b. Fifth.
c. Sixth.
d. Seventh.

9. Which of the following tissues develop into nostrils?
a. Nasal placodes.
b. Frontonasal process.
c. Internasal area.
d. Oral pit.

10. Which of the following features come to the front of the face at week 6?
a. The eyes and the maxillary processes.
b. The eyes and the mandibular process.
c. The frontonasal process.
d. The lateral and medial nasal process.

11. The zone of fusion between the medial nasal and maxillary process is referred to as which 
of the following?
a. Cleft lip.
b. Philtrum.
c. Nasal fin.
d. Maxillonasal process.

12. The auricular hillocks come from which of the following structures?
a. The mandibular arch and the maxillary arch.
b. The maxillary arch and the hyoid arch.
c. The hyoid arch and the mandibular arch.
d. The maxillary arch and the first pharyngeal groove.

13. A modification of the first pharyngeal groove into the ear canal appears in which of the 
following locations during the sixth week of development?
a. Sides of the face.
b. Below the corners of the mouth.
c. Above the corners of the mouth.
d. Lateral to the nasal fin.
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14. By the seventh week, the eyes are on the same horizontal plane as which of the following 
structures?
a. The external auricles.
b. The nostrils.
c. The upper lip.
d. The mandibular process.

15. Which of the following palatal structures is also known as the primary palate?
a. Lateral palatine process.
b. Medial palatine process.
c. Palatine shelves.
d. Soft palate.

16. Palatal shelf elevation takes place during which prenatal week of development?
a. Week 7.
b. Week 8.
c. Week 9.
d. Week 10.

17. During palatal closure, where is the first site of contact?
a. Anterior to the medial palatine process.
b. Posterior to the medial palatine process.
c. Midpoint of the right and left palatal shelves.
d. Posterior portion of right and left palatal shelves.

18. Which of the following oral structures have similar fusion processes as the palate?
a. Lips.
b. Outer ears.
c. Nose.
d. Mandible.

19. Which of the following pharyngeal arch tissue forms the anterior body of the tongue?
a. First.
b. Second.
c. Third.
d. Fourth.

20. Which of the following is NOT part of the Waldeyer tonsillar ring?
a. Lingual tonsil.
b. Palatine tonsil.
c. Pharyngeal tonsil.
d. The terminal sulcus.

21. The base of the tongue develops from which of the following structures?
a. Two lateral lingual swellings.
b. Tuberculum impar.
c. Second and third pharyngeal arches.
d. Arytenoid swellings.



40 4—DeveloPment oF the Face anD Palate

22. Which of the following cranial nerves does NOT innervate in the tongue?
a. Fifth.
b. Sixth.
c. Seventh.
d. Tenth.

23. Which is the original location of the foramen cecum?
a. At the junction of the body and base of the tongue.
b. On the body of the tongue.
c. On the base of the tongue.
d. The front of the trachea.

24. The thyroid gland develops from which of the following structures?
a. Thyroglossal duct.
b. Foramen cecum.
c. Epiglottis swelling.
d. Hypobranchial eminence.

25. At which stage of development does the thyroid gland become functional?
a. Seventh prenatal week.
b. Tenth prenatal week.
c. The end of the third month.
d. Postpartum.

26. Which of the following is the most common facial malformation?
a. Cleft lip.
b. Cleft palate.
c. Midline cleft of the lip.
d. Midline cleft of the mandible.

27. Which of the following statements is true regarding incidence of clefts?
a. In the white population of the United States, the incidence of cleft lip is 1 in every 1,700 

births.
b. Proportionately, significantly more African Americans have clefts.
c. White boys have nearly twice the number of cleft lips or cleft lips and palates as girls.
d. Asians with one child born with a cleft palate have a 1 in 50 chance of having a second 

child with the defect.

28. Which of the following feature(s) are used to classify facial clefts?
a. Position and extent.
b. Extent and tissue involved.
c. Tissue involved.
d. Shape and tissue involved.

29. Thyroglossal fistulas typically appear in which of the following regions?
a. Midline of tongue.
b. Lateral sides of thyroid.
c. Thyrohyoid skeleton.
d. Hyoid skeleton.
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30. A cleft of the mandible is believed to occur because of pressure from which of the following 
structures?
a. Lateral lingual swelling.
b. Epiglottis swelling.
c. Enlarged heart.
d. Arytenoid swelling.

31. Isolated clefts of the palate do NOT occur in which of the following areas?
a. Posterior palate.
b. Anterior palate.
c. Both anterior and posterior.
d. Lips.

32. Which of the following prenatal processes are NOT included in the formation of the human 
face?
a. Frontal process.
b. Oral pit.
c. First arch.
d. Hyoid arch.

33. During which of the following prenatal weeks do the palatine shelves elevate and begin 
closure?
a. Sixth.
b. Seventh.
c. Eighth.
d. Ninth.

34. In the sixth week of development, which of the following is NOT a segment of the upper 
lip?
a. Right maxillary process.
b. Left maxillary process.
c. Medial nasal process.
d. Lateral nasal process.

35. Which of the following structures form the body of the tongue?
a. Two lateral lingual swellings and tuberculum impar.
b. Foramen cecum and tuberculum impar.
c. Second and third pharyngeal arch.
d. Lateral lingual swellings and foramen cecum.

Feedback
1. ANS: c

a. The ear and tongue are not closely related in time of development.
b. The palate and tongue are not closely related in time of development.
c. Correct. The human face develops early in gestation, during the fourth through seventh 

weeks, and the palatal processes begin to close during the eighth week. These two structures 
are closely related in time of development and sometimes have related malformations.

d. The face and ears are not closely related in time of development.

REF: Overview, pp. 50, 53

http://dentalebooks.com
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2. ANS: b
a. The forehead develops from the frontal area that lies above the pit.
b. Correct. The face develops from the tissues immediately surrounding the oral pit.
c. The nose later develops from the frontal area that lies above the pit.
d. Below the oral pit is the mandibular arch.

REF: Overview, p. 50

3. ANS: a
a. Correct. First, the medial palatal segment forms as part of the medial nasal segment. 

This segment provides the first separation of the oral and nasal cavities.
b. Next, two lateral palatal shelves close anteriorly (not posteriorly) to the pharynx.
c. At the same time, the tongue develops in the floor of the oral cavity but grows rapidly 

and expands into the nasal cavity.
d. The posterior palatine shelf overrides the tongue development so closure can be 

accomplished.

REF: Overview, p. 50

4. ANS: b
a. The face develops primarily from tissues surrounding the oral pit.
b. Correct. Above the oral pit is the covering of the brain termed the frontal process, from 

which develops the forehead.
c. Lateral to the oral pit are the right and left maxillary processes, from which develop the 

cheeks.
d. Inferior to the mandibular arch is the second pharyngeal or hyoid arch, and its muscles 

expand into and contribute to the face.

REF: Facial development: weeks 4 to 7, p. 51

5. ANS: d
a. The thyroid does not lie directly below the face.
b. The hyoid does not lie directly below the face.
c. The oral pit does not lie directly below the face.
d. Correct. The heart lies immediately below the face and is one of the fastest growing 

organs. During the fourth week, the heart begins to pump blood throughout the body.

REF: Facial development: weeks 4 to 7, p. 51

6. ANS: b
a. During the fifth week, the bilateral nasal placodes, or thickened areas of epithelium, 

appear in the upper border of the lip.
b. Correct. During the fifth week, the bilateral nasal placodes, or thickened areas of epi-

thelium, appear in the upper border of the lip.
c. During the fifth week, the bilateral nasal placodes, or thickened areas of epithelium, 

appear in the upper border of the lip.
d. During the fifth week, the bilateral nasal placodes, or thickened areas of epithelium, 

appear in the upper border of the lip.

REF: Facial development: weeks 4 to 7, p. 52

http://dentalebooks.com
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7. ANS: a
a. Correct. The internasal area, the distance between the nostrils, represents the width of 

the face.
b. The internasal area represents the width of the face, not the width of the nose.
c. The internasal area represents the width of the face, not the distance between the eyes.
d. The internasal area represents the width of the face, not the distance between the ears.

REF: Facial development: weeks 4 to 7, p. 52

8. ANS: b
a. Throughout the fifth week, the mandibular arch loses its midline constriction.
b. Correct. Throughout the fifth week, the mandibular arch loses its midline 

constriction.
c. Throughout the fifth week, the mandibular arch loses its midline constriction.
d. Throughout the fifth week, the mandibular arch loses its midline constriction.

REF: Facial development: weeks 4 to 7, p. 52

9. ANS: a
a. Correct. The bilateral nasal placodes, or thickened areas of epithelium, appear in the 

upper border of the lip. They develop into nostrils as the tissues around these placodes 
grow, resulting in two slits opening into the oral pit.

b. The frontal area becomes the frontonasal process.
c. The internasal area, the distance between the nostrils, represents the width of the face.
d. The nasal slits open into the oral pit.

REF: Facial development: weeks 4 to 7, p. 52

10. ANS: a
a. Correct. The eyes and maxillary processes, which were located on the sides of the face 

in the fifth week, come to the front of the face.
b. The eyes and maxillary processes come to the front of the face.
c. The eyes and maxillary processes come to the front of the face.
d. The eyes and maxillary processes come to the front of the face.

REF: Facial development: weeks 4 to 7, p. 52

11. ANS: c
a. A lack of contact or fusion of the medial nasal and maxillary processes results in either 

a unilateral or bilateral cleft lip.
b. The medial nasal process is called the philtrum.
c. Correct. The epithelial coverings of the medial nasal and maxillary processes normally 

contact and create a zone of fusion termed the nasal fin.
d. The epithelial coverings of the medial nasal and maxillary processes normally contact and 

create a zone of fusion termed the nasal fin.

REF: Facial development: weeks 4 to 7, p. 52

http://dentalebooks.com
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12. ANS: c
a. Three come from the mandibular arch and three from the second or hyoid arch.
b. Three come from the mandibular arch and three from the second or hyoid arch.
c. Correct. Six small hillocks of tissue, termed the auricular hillocks, are grouped around 

the external ear canal. Three of these come from the mandibular arch and three from the 
second or hyoid arch.

d. Three come from the mandibular arch and three from the second or hyoid arch.

REF: Facial development: weeks 4 to 7, p. 52

13. ANS: b
a. A modification of the first pharyngeal groove into the ear canal appears below the corners 

of the mouth, not at the sides of the face.
b. Correct. A modification of the first pharyngeal groove into the ear canal appears below 

the corners of the mouth.
c. A modification of the first pharyngeal groove into the ear canal appears below the corners 

of the mouth, not above the corners of the mouth.
d. A modification of the first pharyngeal groove into the ear canal appears below the corners 

of the mouth, not lateral to the nasal fin.

REF: Facial development: weeks 4 to 7, p. 52

14. ANS: b
a. The eyes are on the same horizontal plane as the nostrils, by the seventh week.
b. Correct. The eyes are on the same horizontal plane as the nostrils by the seventh week.
c. The eyes are on the same horizontal plane as the nostrils, by the seventh week.
d. The eyes are on the same horizontal plane as the nostrils, by the seventh week.

REF: Facial development: weeks 4 to 7, p. 52

15. ANS: b
a. The medial palatine process is also known as the primary palate, not the lateral palatine, 

process.
b. Correct. The medial palatine process is also known as the primary palate because it 

develops first and is a floor to the nasal pits.
c. The medial palatine process is also known as the primary palate, not the palatine shelves.
d. The medial palatine process is also known as the primary palate, not the soft palate.

REF: Palatal development: weeks 7 to 9, pp. 53 and 54

16. ANS: b
a. Palatal shelf elevation occurs during the eighth prenatal week, not the seventh.
b. Correct. Palatal shelf elevation occurs during the eighth prenatal week.
c. Palatal shelf elevation occurs during the eighth prenatal week, not the ninth.
d. Palatal shelf elevation occurs during the eighth prenatal week, not the tenth.

REF: Palatal development: weeks 7 to 9, p. 54

http://dentalebooks.com
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17. ANS: b
a. The first site of contact is just posterior to the medial palatine process, not anterior to 

the medial palatine process.
b. Correct. The first site of contact is just posterior to the medial palatine process.
c. The first site of contact is just posterior to the medial palatine process, not at the 

midpoint.
d. The first site of contact is just posterior to the medial palatine process, not in the posterior 

portion of the right and left palatal shelves.

REF: Palatal development: weeks 7 to 9, p. 54

18. ANS: a
a. Correct. Fusion of the palate occurs by apoptosis, the same process that occurred in lip 

fusion with destruction of the nasal fin.
b. Fusion of the palate occurs by apoptosis, the same process as the one that occurred in lip 

fusion, not the merging of hillocks to form the outer ear.
c. Fusion of the palate occurs by apoptosis, the same process as the one that occurred in lip 

fusion, not the fusion of the nose.
d. Fusion of the palate occurs by apoptosis, the same process as the one that occurred in lip 

fusion, not the fusion of the mandible.

REF: Palatal development: weeks 7 to 9, p. 54

19. ANS: a
a. Correct. The first pharyngeal arch tissue forms the anterior (movable) body of the 

tongue.
b. The second and third arches form the posterior, immovable base of the tongue.
c. The second and third arches form the posterior, immovable base of the tongue.
d. The first pharyngeal arch tissue forms the anterior (movable) body of the tongue, not the 

fourth.

REF: Palatal development: weeks 7 to 9, p. 55

20. ANS: d
a. The lingual tonsil forms part of the ring of tonsils (Waldeyer tonsillar ring).
b. The lingual tonsil forms part of the ring of tonsils (Waldeyer tonsillar ring) along with 

the palatine and pharyngeal tonsils.
c. The lingual tonsil forms part of the ring of tonsils (Waldeyer tonsillar ring) along with 

the palatine and pharyngeal tonsils.
d. Correct. The V-shaped groove called the terminal sulcus that separates the surface of 

the body and base of the tongue is not part of the Waldeyer tonsillar ring.

REF: Palatal development: weeks 7 to 9, p. 55
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21. ANS: c
a. The body of the tongue develops from two lateral lingual swellings and a centrally located 

tuberculum impar.
b. The body of the tongue develops from two lateral lingual swellings and a centrally located 

tuberculum impar.
c. Correct. The base of the tongue develops from the second and third pharyngeal arches.
d. The base of the tongue develops from the second and third pharyngeal arches, not the 

arytenoid swellings.

REF: Palatal development: weeks 7 to 9, p. 56; Figure 4.14

22. ANS: b
a. The tongue is innervated by the fifth, seventh, ninth, tenth, and twelfth cranial nerves.
b. Correct. The sixth cranial nerve does not innervate the tongue. The tongue is innervated 

by the fifth, seventh, ninth, tenth, and twelfth cranial nerves.
c. The tongue is innervated by the fifth, seventh, ninth, tenth, and twelfth cranial nerves.
d. The tongue is innervated by the fifth, seventh, ninth, tenth, and twelfth cranial nerves.

REF: Palatal development: weeks 7 to 9, p. 54

23. ANS: a
a. Correct. The foramen cecum is on the surface of the tongue at the junction of the body 

and base.
b. The foramen cecum is on the surface of the tongue at the junction of the body and base.
c. The foramen cecum is on the surface of the tongue at the junction of the body and base.
d. The foramen cecum is on the surface of the tongue at the junction of the body and base.

REF: Palatal development: weeks 7 to 9, p. 56

24. ANS: b
a. The thyroid gland develops as an epithelial proliferation from the foramen cecum, not 

from the thyroglossal duct.
b. Correct. The thyroid gland develops as an epithelial proliferation from the foramen 

cecum.
c. The thyroid gland develops as an epithelial proliferation from the foramen cecum, not 

from the epiglottis swelling.
d. The thyroid gland develops as an epithelial proliferation from the foramen cecum, not 

from the hypobranchial eminence.

REF: Palatal development: weeks 7 to 9, p. 56

25. ANS: c
a. By the seventh week, the thyroid descends to the front of the trachea.
b. By the end of the third month of prenatal life, the thyroid gland becomes functional.
c. Correct. By the end of the third month of prenatal life, the thyroid gland becomes 

functional.
d. By the end of the third month of prenatal life, the thyroid gland becomes functional.

REF: Palatal development: weeks 7 to 9, p. 56
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26. ANS: a
a. Correct. Cleft lip is the most common facial malformation.
b. Cleft lip is the most common facial malformation; cleft palate is less common.
c. Cleft lip is the most common facial malformation; midline cleft of the lip is less common.
d. Cleft lip is the most common facial malformation; midline cleft of the mandible is less 

common.

REF: Malformations, p. 57

27. ANS: c
a. In the white population of the United States, the incidence of cleft lip is one in every 

700 births.
b. Proportionately, significantly fewer African Americans have clefts.
c. Correct. White boys have nearly twice the number of cleft lips or cleft lips and palates 

as girls.
d. Asians with one child born with a cleft palate have a 1 in 25 chance of having a second 

child with the defect.

REF: Malformations, p. 57

28. ANS: a
a. Correct. Facial clefts are classified according to position and extent.
b. Facial clefts are classified according to position and extent.
c. Facial clefts are classified according to position and extent.
d. Facial clefts are classified according to position and extent.

REF: Malformations, p. 57

29. ANS: c
a. Thyroglossal fistulas typically appear in the region of the thyrohyoid skeleton.
b. Thyroglossal fistulas typically appear in the region of the thyrohyoid skeleton.
c. Correct. Thyroglossal fistulas typically appear in the region of the thyrohyoid skeleton.
d. Thyroglossal fistulas typically appear in the region of the thyrohyoid skeleton.

REF: Malformations, p. 57; Figure 4.17

30. ANS: c
a. This condition is believed to occur because of pressure from the adjacent enlarged heart, 

not the lateral lingual swelling.
b. This condition is believed to occur because of pressure from the adjacent enlarged heart, 

not the epiglottis swelling.
c. Correct. This condition is believed to occur because of pressure from the adjacent 

enlarged heart, which begins beating before the mandible’s midline fusion.
d. This condition is believed to occur because of pressure from the adjacent enlarged heart, 

not the arytenoid swelling.

REF: Malformations, p. 57
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31. ANS: d
a. Isolated palatal clefts can extend just a short distance into the posterior of the palate, can 

appear in the anterior palate, or can appear in both locations.
b. Isolated palatal clefts can extend just a short distance into the posterior of the palate, can 

appear in the anterior palate, or can appear in both locations.
c. Isolated palatal clefts can extend just a short distance into the posterior of the palate, can 

appear in the anterior palate, or can appear in both locations.
d. Correct. If the lips are involved it is a combination cleft lip and palate.

REF: Malformations, p. 58

32. ANS: d
a. Around the centrally located oral pit are grouped the frontal and maxillary processes and 

the mandibular arch. These processes and the first arch form the human face.
b. Around the centrally located oral pit are grouped the frontal and maxillary processes and 

the mandibular arch. These processes and the first arch form the human face.
c. Around the centrally located oral pit are grouped the frontal and maxillary processes and 

the mandibular arch. These processes and the first arch form the human face.
d. Correct. Around the centrally located oral pit are grouped the frontal and maxillary 

processes and the mandibular arch. These processes and the first arch form the human 
face. The hyoid arch is not included in facial formation.

REF: Facial development, p. 51; Figure 4.1

33. ANS: c
a. During the eighth prenatal week, the posterior shelves push together, forcing the tongue 

forward and down.
b. During the eighth prenatal week, the posterior shelves push together, forcing the tongue 

forward and down.
c. Correct. During the eighth prenatal week, the posterior shelves push together, forcing 

the tongue forward and down.
d. During the eighth prenatal week, the posterior shelves push together, forcing the tongue 

forward and down.

REF: Palatal development, p. 54

34. ANS: d
a. In the sixth week, the upper lip is composed of a medial nasal process and two lateral 

maxillary segments.
b. In the sixth week, the upper lip is composed of a medial nasal process and two lateral 

maxillary segments.
c. In the sixth week, the upper lip is composed of a medial nasal process and two lateral 

maxillary segments.
d. Correct. In the sixth week, the upper lip is composed of a medial nasal process and two 

lateral maxillary segments, not the lateral nasal process.

REF: Facial development: weeks 4 to 7, p. 52
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35. ANS: a
a. Correct. The body of the tongue develops from two lateral lingual swellings and a cen-

trally located tuberculum impar.
b. The body of the tongue develops from two lateral lingual swellings and a centrally located 

tuberculum impar.
c. The body of the tongue develops from two lateral lingual swellings and a centrally located 

tuberculum impar.
d. The body of the tongue develops from two lateral lingual swellings and a centrally located 

tuberculum impar.

REF: Palatal development; weeks 7–9, p. 56; Figure 4.14
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C H A P T E R  5 

Development of the Teeth

Multiple Choice
1. In which stage of tooth development does differentiation take place?

a. Bud.
b. Cap.
c. Bell.
d. Dentinogenesis.

2. What is the term that is used when fewer than six permanent teeth are missing due to a 
genetic abnormality?
a. Hypodontia.
b. Oligodontia.
c. Macrodontia.
d. Microdontia.

3. Which of the following cells forms the dental papilla?
a. Oral ectodermal.
b. Mesenchymal.
c. Neural crest.
d. Endodermal.

4. Which of the following is NOT a function of neural crest cells?
a. Development of salivary glands.
b. Development of bone and cartilage.
c. Development of nerves and muscles.
d. Development of dental papilla.

5. Where does the dental lamina first start to develop?
a. Anterior mandibular jaw.
b. Anterior maxillary jaw.
c. Midline of both maxillary and mandibular jaws.
d. Posterior of both maxillary and mandibular jaws.

6. At the leading edge of the lamina, how many tooth buds form?
a. 10.
b. 20.
c. 36.
d. 56.
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7. Which of the following are the last teeth to develop?
a. First molars.
b. Second molars.
c. Third molars.
d. Primary molars.

8. What is the role of successional lamina?
a. Develop all permanent teeth.
b. Develop permanent teeth that replace primary teeth.
c. Determine crown morphology.
d. Develop permanent molars.

9. At which stage of tooth development does the lamina degenerate?
a. As posterior lamina forms.
b. As successional lamina forms.
c. When tooth buds have differentiated.
d. When tooth buds develop.

10. What is the final stage of tooth development?
a. Crown formation.
b. Root formation and eruption.
c. Function.
d. Dentinogenesis and amelogenesis.

11. Which of the following teeth are termed accessional teeth?
a. Permanent molars.
b. Primary teeth.
c. Permanent teeth that replace primary teeth.
d. All permanent teeth.

12. What is the time frame of initiating dental lamina function?
a. Sixth prenatal week through year fifteen.
b. Tenth prenatal week through year fifteen.
c. Sixth prenatal week through birth.
d. Tenth prenatal week through birth.

13. In the cap stage, the dental follicle surrounds which of the following structure(s)?
a. Outer enamel.
b. Enamel organ.
c. Dental papilla.
d. Dental papilla and enamel organ.

14. Which stage of tooth development is also known as the morphodifferentiation and histodif-
ferentiation stage?
a. Bud.
b. Cap.
c. Bell.
d. Dentinogenesis.
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15. In the bell stage, which enamel organ structure is vascularized?
a. Stellate reticulum cells.
b. Inner enamel epithelial cells.
c. Stratum intermedium cells.
d. The outer enamel epithelium.

16. In the bell stage, which of the following layer of cells become ameloblasts and form the 
enamel of the crown?
a. Stellate reticulum cells.
b. Stratum intermedium cells.
c. Inner enamel epithelial cells.
d. Outer enamel epithelial cells.

17. How long does it take predentin to calcify and become dentin?
a. Two hours.
b. Twenty-four hours.
c. Two days.
d. Two weeks.

18. When does the dental lamina undergo autolysis?
a. After the enamel organ is differentiated.
b. After dentinogenesis.
c. After development of the dental papilla.
d. After root formation and eruption.

19. In tooth formation, which of the following occurs first?
a. The odontoblast differentiates.
b. The ameloblast differentiates.
c. Basement membrane is established.
d. Dentin matrix is formed.

20. Dental papilla eventually becomes which of the following structures?
a. Enamel.
b. Dentin.
c. Dental pulp.
d. Interdental papilla.

21. Which of the following is NOT a feature of the dentinogenesis stage of tooth 
development?
a. Initial formation of dentin at the cuspal tip.
b. Vascularization of the pulp organ.
c. Differentiation of the dental follicular cells.
d. Alveolar bone has defined the dental crypt.

22. During which stage of tooth development are both enamel and dentin actively secreted until 
the crown is complete?
a. Dentinogenesis.
b. Appositional.
c. Amelogenesis.
d. Crown formation.
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23. In which stage of enamel formation do ameloblasts secrete the developmental cuticle?
a. Secretory stage.
b. Early maturation.
c. Late maturation.
d. Protective stage.

24. In dentinogenesis, where is the only band of uncalcified dentinal matrix located?
a. Along the pulpal border.
b. In the small vesicles on the surface.
c. Within the collagen fibers.
d. Along the dentinoenamel junction.

25. Which of the following is a proteinase involved in amelogenesis?
a. Amelogenin.
b. Ameloblastin.
c. Enamelysin.
d. Enamelin.

26. Tomes processes develop at which of the following locations during the secretory stage of 
amelogenesis?
a. The apical end of the ameloblasts.
b. The terminal bar apparatus.
c. Within the Golgi apparatus.
d. Within the rough endoplasmic reticulum (RER).

27. Substances needed for enamel production do NOT pass through vessels in which of the 
following structures?
a. Stellate reticulum.
b. Stratum intermedium.
c. Ameloblasts.
d. Tomes process.

28. How many enamel knots will be found in a bicuspid tooth?
a. 1.
b. 2.
c. 3.
d. 4.

29. At which of the following stages is the growth of individual cusps by incremental deposition 
complete?
a. Dentinogenesis.
b. Crown formation.
c. Eruption.
d. Function.

30. Where is enamel matrix first mineralized?
a. At cusp tips.
b. Intercuspal zones.
c. Cervical zones.
d. Dentinoenamel junction.
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31. What is the mineral content of enamel?
a. 95%.
b. 80%.
c. 69%.
d. 55%.

32. Once ameloblasts have completed their contributions to the mineralization phase, what is 
secreted on the surface of the enamel?
a. Primary cuticle.
b. Secondary cuticle.
c. Hemidesmosomes.
d. Desmosomes.

33. At the base of the enamel organ, which of the following cells fuse to form the root sheath?
a. Inner and outer epithelial cells.
b. Inner epithelial cells and ameloblasts.
c. Outer epithelial cells and odontoblasts.
d. Outer epithelial cells and preodontoblasts.

34. Which of the following characteristics is NOT dependent on the inner root sheath cells?
a. Length of root.
b. Curvature of root.
c. Width of root.
d. Number of roots.

35. Which of the following encircles the apical opening of the dental pulp during root 
development?
a. Intermediate cementum.
b. Epithelial rests.
c. Epithelial diaphragm.
d. Pulp proliferation zone.

36. In the later stages of root sheath development, which of the following are NOT present in 
the ligament?
a. Cementoblasts.
b. Periodontal ligament fibers.
c. Epithelial rests.
d. Odontoblasts.

37. Which of the following cells secrete cementoid on the surface of the intermediate 
cementum?
a. Cementoblasts.
b. Odontoblasts.
c. Mesenchymal cells.
d. Epithelial rests.
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38. In root development, which of the following features is maintained until the root is complete, 
and then disappears?
a. Root sheath.
b. Epithelial diaphragm.
c. Epithelial rests.
d. Cementoid.

39. Division of roots on multirooted teeth first takes place through which of the following 
mechanisms?
a. Differential growth of the root sheath.
b. Differential growth of the epithelial diaphragm.
c. Contact of opposing epithelial extensions.
d. Fusing of epithelial extensions.

40. Which of the following is the primary function of cementum?
a. Maintain tooth vitality.
b. Root surface coverage.
c. Attachment of the periodontal ligament fibers.
d. Root growth.

41. Which of the following is most likely to affect mineralization of primary tooth crowns?
a. Any prenatal systemic disturbance.
b. Postnatal systemic disturbances.
c. Systemic disturbances in prenatal weeks 12 through 28.
d. Systemic disturbances postnatally between 28 weeks and 6 months.

42. Approximately how long does the period of root maturation and root resorption extend for 
primary teeth?
a. 1 year.
b. 3.75 years.
c. 3.5 years.
d. 5 years.

43. Which of the following functions occur only in the primary dentition?
a. Crown and root development.
b. Root maturation and root resorption.
c. Crown and root mineralization.
d. Root resorption and pulp degeneration.

44. During which stage of development do the follicular cells migrate from the enamel organ 
peripherally into the follicle?
a. Cap and bell.
b. Bud and cap.
c. Crown formation.
d. Root formation.
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45. Cells of the dental follicle differentiate into which of the following cells?
a. Fibroblasts and cementoblasts.
b. Cementoblasts and odontoblasts.
c. Fibroblasts and osteoblasts.
d. Osteoblasts and odontoblasts.

46. Where does the highest turnover of collagen fibers occur?
a. The apical area.
b. The cervical region.
c. Alveolar bone.
d. All root surfaces.

47. Which of the following is bone that forms between the roots of multirooted teeth?
a. Alveolar bone proper.
b. Supporting bone.
c. Interradicular bone.
d. Alveolar bone.

Feedback
1. ANS: c

a. Differentiation takes place in the bell stage, not the bud stage.
b. Differentiation takes place in the bell stage, not the cap stage.
c. Correct. Differentiation takes place in the bell stage, setting the stage for enamel and 

dentin formation.
d. Differentiation takes place in the bell stage, not the dentinogenesis stage.

REF: Overview, p. 61

2. ANS: a
a. Correct. When fewer than six teeth are missing, it is termed hypodontia.
b. When more than six teeth are missing, it is called oligodontia.
c. When fewer than six teeth are missing, it is termed hypodontia, not macrodontia.
d. When fewer than six teeth are missing, it is termed hypodontia, not microdontia.

REF: Initiation of tooth development, clinical comment, p. 62

3. ANS: b
a. Oral ectodermal cells form the enamel organ.
b. Correct. Mesenchymal cells form the dental papilla.
c. Neural crest cells contribute to tooth development.
d. Mesenchymal cells form the dental papilla, not endodermal cells.

REF: Initiation of tooth development, p. 62
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4. ANS: d
a. Neural crest cells function in the development of the salivary glands, bone, cartilage, 

nerves, and muscles of the face.
b. Neural crest cells function in the development of the salivary glands, bone, cartilage, 

nerves, and muscles of the face.
c. Neural crest cells function in the development of the salivary glands, bone, cartilage, 

nerves, and muscles of the face.
d. Correct. Mesenchymal cells form the dental papilla. Neural crest cells function in the 

development of the salivary glands, bone, cartilage, nerves, and muscles of the face.

REF: Initiation of tooth development, p. 62

5. ANS: c
a. The dental lamina develops in both the maxillary and mandibular jaws beginning at the 

midline.
b. The dental lamina develops in both the maxillary and mandibular jaws beginning at the 

midline.
c. Correct. The dental lamina develops into a sheet of epithelial cells that pushes into the 

underlying mesenchyme around the perimeter of both the maxillary and mandibular jaws 
beginning at the midline.

d. The dental lamina develops in both the maxillary and mandibular jaws beginning at the 
midline.

REF: Initiation of tooth development, p. 62

6. ANS: b
a. At the leading edge of the lamina, 20 areas of enlargement appear which form tooth buds 

for the 20 primary teeth.
b. Correct. At the leading edge of the lamina, 20 areas of enlargement appear which form 

tooth buds for the 20 primary teeth.
c. At the leading edge of the lamina, 20 areas of enlargement appear which form tooth buds 

for the 20 primary teeth.
d. At the leading edge of the lamina, 20 areas of enlargement appear which form tooth buds 

for the 20 primary teeth.

REF: Initiation of tooth development, p. 62

7. ANS: c
a. The last teeth to develop are the third molars, which develop about 15 years after birth.
b. The last teeth to develop are the third molars, which develop about 15 years after birth.
c. Correct. The last teeth to develop are the third molars, which develop about 15 years 

after birth.
d. The last teeth to develop are the third molars, which develop about 15 years after birth.

REF: Initiation of tooth development, p. 62
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8. ANS: b
a. From the successional lamina come permanent teeth, which replace the primary teeth 

except for the permanent molars.
b. Correct. From the successional lamina come permanent teeth, which replace the primary 

teeth except for the permanent molars.
c. The tooth buds determine crown morphology.
d. Permanent molars do not succeed primary teeth and do not form from the successional 

lamina but from the general lamina and are termed accessional teeth.

REF: Initiation of tooth development, pp. 62–63; Figure 5.3

9. ANS: c
a. When tooth buds have differentiated, lamina is no longer needed and degenerates.
b. When tooth buds have differentiated, lamina is no longer needed and degenerates.
c. Correct. When tooth buds have differentiated, lamina is no longer needed and 

degenerates.
d. When tooth buds have differentiated, lamina is no longer needed and degenerates.

REF: p. 62; Figure 5.2

10. ANS: c
a. Crown formation is followed by root formation and eruption.
b. Root formation and eruption are followed by function.
c. Correct. Function is the final stage of tooth development.
d. Dentinogenesis and amelogenesis are followed by crown formation.

REF: Initiation of tooth development, p. 62; Figure 5.1

11. ANS: a
a. Correct. Permanent molars do not succeed primary teeth and do not form from the 

successional lamina, but from the general lamina, and are termed accessional teeth.
b. Primary teeth develop from the dental lamina.
c. From the successional lamina come permanent teeth, which replace the primary teeth 

except for the permanent molars.
d. Permanent teeth that replace primary teeth are from successional lamina; permanent 

molars are developed from the general lamina and termed accessional teeth.

REF: Initiation of tooth development, pp. 62–63

12. ANS: a
a. Correct. The initiating dental lamina that forms both the successional and general lamina 

begins to function in the sixth prenatal week and continues to function until the fifteenth 
year, producing all 52 teeth.

b. The initiating dental lamina begins to function in the sixth prenatal week and continues 
to function until the fifteenth year.

c. The initiating dental lamina begins to function in the sixth prenatal week and continues 
to function until the fifteenth year, and does not stop at birth.

d. The initiating dental lamina begins to function in the sixth prenatal week and continues 
to function until the fifteenth year, and does not stop at birth.

REF: Initiation of tooth development, p. 63
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13. ANS: d
a. The tissue surrounding the dental papilla and enamel organ is the dental follicle.
b. The ectodermal cells then differentiate to become the enamel organ and remain attached 

to the lamina.
c. The mesenchyme forms the dental papilla, which becomes the dental pulp.
d. Correct. The tissue surrounding the dental papilla and enamel organ is the dental 

follicle.

REF: Stages of tooth development, p. 63

14. ANS: c
a. The bell stage is also known as the morphodifferentiation and histodifferentiation stage.
b. The bell stage is also known as the morphodifferentiation and histodifferentiation stage.
c. Correct. The bell stage is also known as the morphodifferentiation and histodifferentia-

tion stage.
d. The bell stage is also known as the morphodifferentiation and histodifferentiation stage.

REF: Stages of tooth development, p. 63

15. ANS: c
a. The only vascularized structure in the enamel organ is the outer enamel epithelium which 

contains a capillary plexus.
b. The only vascularized structure in the enamel organ is the outer enamel epithelium which 

contains a capillary plexus.
c. The only vascularized structure in the enamel organ is the outer enamel epithelium which 

contains a capillary plexus.
d. Correct. The only vascularized structure in the enamel organ is the outer enamel epi-

thelium which contains a capillary plexus.

REF: Stages of tooth development, p. 63; Figure 5.6

16. ANS: c
a. Stellate reticulum cells are star shaped cells with processes attached to each other and are 

located between the outer and inner enamel epithelial cell layers.
b. The stratum intermedium cells lie adjacent to the inner enamel epithelial cells and assist 

ameloblasts in the formation of enamel.
c. Correct. The inner enamel epithelial cells become the ameloblasts that form the enamel 

of the tooth crown.
d. The outer enamel epithelial cells cover the enamel organ and organize a network of 

capillaries that will bring nutrition to the ameloblasts.

REF: Stages of tooth development, pp. 63–64

17. ANS: b
a. After 24 hours, predentin calcifies and becomes dentin.
b. Correct. After 24 hours, predentin calcifies and becomes dentin.
c. After 24 hours, predentin calcifies and becomes dentin.
d. After 24 hours, predentin calcifies and becomes dentin.

REF: Stages of tooth development, p. 64
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18. ANS: a
a. Correct. After the enamel organ is differentiated, the dental lamina begins to degenerate 

by undergoing autolysis.
b. After the enamel organ is differentiated, the dental lamina begins to degenerate by 

undergoing autolysis.
c. After the enamel organ is differentiated, the dental lamina begins to degenerate by 

undergoing autolysis.
d. After the enamel organ is differentiated, the dental lamina begins to degenerate by 

undergoing autolysis.

REF: Stages of tooth development, p. 64

19. ANS: b
a. The odontoblast differentiates second, establishing a basement membrane with the amel-

oblast that then forms a dentinal matrix.
b. Correct. The ameloblast differentiates first, causing the precursor odontoblast to locate 

itself adjacent.
c. When the odontoblast differentiates, it establishes a basement membrane with the dif-

ferentiated ameloblast.
d. The basement membrane then forms a dentinal matrix.

REF: Stages of tooth development, p. 64

20. ANS: c
a. The papilla becomes known as the dental pulp, not enamel.
b. The papilla becomes known as the dental pulp, not dentin.
c. Correct. Cellular changes result in formation of a mineralized tissue around the central 

papilla. As this occurs, the papilla becomes known as the dental pulp.
d. The papilla becomes known as the dental pulp, not interdental papilla.

REF: Development of the dental papilla, p. 64

21. ANS: d
a. Initial formation of dentin at the cuspal tip is occurring in the dentinogenesis stage.
b. Vascularization of the pulp organ is occurring in the dentinogenesis stage.
c. Differentiation of the dental follicular cells is occurring in the dentinogenesis stage.
d. Correct. Alveolar bone proper is just beginning to define the dental crypt.

REF: Dentinogenesis, p. 65; Figure 5.8

22. ANS: b
a. The initial formation of dentin is occurring in the dentinogenesis stage.
b. Correct. During appositional stage of tooth development, both enamel and dentin are 

actively secreted until the crown is complete.
c. Ameloblasts begin enamel deposition in the amelogenesis stage.
d. During the appositional stage of tooth development, both enamel and dentin are actively 

secreted until the crown is complete.

REF: Dentinogenesis, pp. 65, 68; Figure 5.9
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23. ANS: d
a. Ameloblasts secrete the developmental cuticle in the protective stage not the secretory stage.
b. During early and late maturation of enamel, an influx of mineral is accompanied by a 

loss of organic matter and water from the enamel matrix.
c. During early and late maturation of enamel, an influx of mineral is accompanied by a 

loss of organic matter and water from the enamel matrix.
d. Correct. Ameloblasts secrete the developmental cuticle in the protective stage.

REF: Dentinogenesis, p. 66; Figure 5.10

24. ANS: a
a. Correct. Only the newly formed band of dentinal matrix along the pulpal border is 

uncalcified.
b. The initial calcification appears as crystals that are in small vesicles.
c. The initial calcification appears as crystals that are in small vesicles on the surface and 

within the collagen fibers.
d. Only the newly formed band of dentinal matrix along the pulpal border is uncalcified.

REF: Dentinogenesis, p. 67

25. ANS: c
a. Amelogenin is a protein, not a proteinase.
b. Ameloblastin is a protein, not a proteinase.
c. Correct. Enamelysin is a proteinase involved in amelogenesis.
d. Enamelin is a protein, not a proteinase.

REF: Amelogenesis, p. 67

26. ANS: a
a. Correct. Tomes processes develop at the apical end of the ameloblasts during the secre-

tory stage.
b. Terminal bar apparatus appear at the junction of the cell bodies and Tomes processes and 

maintain contact between adjacent cells.
c. As the ameloblast differentiates, the matrix is synthesized within the RER, which then 

migrates to the Golgi apparatus, where it is condensed and packaged in membrane-bound 
granules.

d. As the ameloblast differentiates, the matrix is synthesized within the RER.

REF: Amelogenesis, p. 67

27. ANS: d
a. Substances needed for enamel production arrive via the blood vessels and pass through 

the stellate reticulum to the stratum intermedium and ameloblasts.
b. Substances needed for enamel production arrive via the blood vessels and pass through 

the stellate reticulum to the stratum intermedium and ameloblasts.
c. Substances needed for enamel production arrive via the blood vessels and pass through 

the stellate reticulum to the stratum intermedium and ameloblasts.
d. Correct. Substances needed for enamel production arrive via the blood vessels and pass 

through the stellate reticulum to the stratum intermedium and ameloblasts, not Tomes 
processes.

REF: Amelogenesis, p. 68
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28. ANS: b
a. There is an enamel knot for each cusp, so a bicuspid tooth will have two knots.
b. Correct. There is an enamel knot for each cusp, so a bicuspid tooth will have two knots.
c. There is an enamel knot for each cusp, so a bicuspid tooth will have two knots.
d. There is an enamel knot for each cusp, so a bicuspid tooth will have two knots.

REF: Amelogenesis, p. 68

29. ANS: c
a. Growth of individual cusps by incremental deposition continues until tooth eruption.
b. Growth of individual cusps by incremental deposition continues until tooth eruption.
c. Correct. Growth of individual cusps by incremental deposition continues until tooth 

eruption.
d. Growth of individual cusps by incremental deposition continues until tooth eruption.

REF: Amelogenesis, p. 68

30. ANS: d
a. Matrix formation and mineralization continue from the dentinoenamel junction periph-

erally to the tips of the cusps.
b. The first matrix deposited is the first enamel mineralized, occurring along the dentinoe-

namel junction, then the cusp tips, and then laterally on the sides of the crown or inter-
cuspal zone.

c. The first matrix deposited is the first enamel mineralized, occurring along the dentinoe-
namel junction, then the cusp tips, and then laterally on the sides of the crown or inter-
cuspal zone, then finally the cervical zones.

d. Correct. The first matrix deposited is the first enamel mineralized, which occurs along 
the dentinoenamel junction.

REF: Crown maturation, pp. 69–70

31. ANS: a
a. Correct. The mineral content of enamel is approximately 95% and it is the most highly 

calcified tissue in the human body.
b. The mineral content of enamel is approximately 95%, not 80%.
c. The mineral content of enamel is approximately 95%; it rapidly surpasses that of dentin 

(69%) to become the most highly calcified tissue in the human body.
d. The mineral content of enamel is approximately 95%, not 55%.

REF: Crown maturation, p. 70

32. ANS: a
a. Correct. After the ameloblasts have completed their contributions to the mineralization 

phase, they secrete an organic cuticle on the surface of the enamel that is known as the 
developmental or primary cuticle.

b. After the ameloblasts have completed their contributions to the mineralization phase, 
they secrete a primary cuticle on the surface of the enamel, not a secondary cuticle.

c. Ameloblasts attach themselves to the primary cuticle by hemidesmosomes.
d. Desmosomes function in attaching a cell to an adjacent cell.

REF: Crown maturation, p. 70
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33. ANS: a
a. Correct. As the crown develops, cell proliferation continues at the cervical region or base 

of the enamel organ, where the inner and outer enamel epithelial cells fuse to form the 
root sheath.

b. The inner cell layer of the root sheath forms from the inner enamel epithelium or amel-
oblasts in the crown, and enamel is produced.

c. The inner and outer enamel epithelial cells fuse to form the root sheath.
d. The inner and outer enamel epithelial cells fuse to form the root sheath.

REF: Development of the tooth root, p. 71

34. ANS: c
a. The length, curvature, thickness, and number of roots are all dependent on the inner root 

sheath cells.
b. The length, curvature, thickness, and number of roots are all dependent on the inner root 

sheath cells.
c. Correct. The length, curvature, thickness, and number of roots are all dependent on the 

inner root sheath cells, not the width of the root.
d. The length, curvature, thickness, and number of roots are all dependent on the inner root 

sheath cells.

REF: Development of the tooth root, p. 71

35. ANS: c
a. Intermediate cementum, a thin layer of acellular cementum, covers the ends of the den-

tinal tubule and seals the root surface.
b. The outer root sheath cells disperse into small clusters and move away from the root 

surface as epithelial rests.
c. Correct. The epithelial diaphragm encircles the apical opening of the dental pulp during 

root development.
d. It is believed that the pulp proliferation zone produces new cells needed for root 

lengthening.

REF: Development of the tooth root, p. 71

36. ANS: d
a. Cementoblasts, periodontal ligament fibers, and epithelial rests are present in the 

ligament.
b. Cementoblasts, periodontal ligament fibers, and epithelial rests are present in the 

ligament.
c. Cementoblasts, periodontal ligament fibers, and epithelial rests are present in the 

ligament.
d. Correct. Odontoblasts are not present in the ligament.

REF: Development of the tooth root, p. 71; Figure 5.22
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37. ANS: a
a. Correct. Cementoblasts secrete cementoid on the surface of the intermediate 

cementum.
b. Cementoblasts, not odontoblasts, secrete cementoid on the surface of the intermediate 

cementum.
c. Mesenchymal cells from the tooth follicle move between the epithelial rests to contact 

the root surface where they differentiate into cementoblasts and begin secretion of 
cementoid on the surface of the intermediate cementum.

d. Cementoblasts, not epithelial rests, secrete cementoid on the surface of the intermediate 
cementum.

REF: Development of the tooth root, p. 72

38. ANS: b
a. The root sheath is never seen as a continuous structure, because its cell layers break down 

rapidly once the root dentin forms.
b. Correct. The area of the epithelial diaphragm is maintained until the root is complete, 

then it disappears.
c. Epithelial rests persist as they move away from the root surface into the follicular area.
d. Cementoid is noncalcified cementum that soon calcifies into mature cementum.

REF: Development of the tooth root, p. 72

39. ANS: a
a. Correct. Division of the roots then takes place through differential growth of the root 

sheath.
b. The cells of the epithelial diaphragm grow excessively in two or more areas until they 

contact the opposing epithelial extensions.
c. The cells of the epithelial diaphragm grow excessively in two or more areas until they 

contact the opposing epithelial extensions.
d. Opposing epithelial extensions fuse, and then the original single opening is divided into 

two or three openings.

REF: Development of the tooth root, p. 72

40. ANS: c
a. The primary function of cementum involves the attachment of the principal periodontal 

ligament fibers; the apical cementum is thicker and is said to require more cells to main-
tain vitality.

b. The primary function of cementum involves the attachment of the principal periodontal 
ligament fibers, not root surface coverage.

c. Correct. The primary function of cementum involves the attachment of the principal 
periodontal ligament fibers.

d. The primary function of cementum involves the attachment of the principal periodontal 
ligament fibers, not root growth.

REF: Development of the tooth root, p. 72
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41. ANS: a
a. Correct. Any prenatal systemic disturbance will affect mineralization of the primary 

tooth crowns.
b. Postnatal disturbances may affect the permanent tooth crowns.
c. Any prenatal systemic disturbance will affect mineralization of the primary tooth crowns, 

not just disturbances between weeks 12 and 24.
d. Postnatal disturbances may affect the permanent tooth crowns.

REF: Development of primary and permanent teeth, p. 73

42. ANS: b
a. The first period, crown and root development, extends for about a year.
b. Correct. The second period, root maturation and root resorption, extends for about 3.75 

years.
c. The final stage of resorption and shedding lasts for about 3.5 years.
d. The second period, root maturation and root resorption, extends for about 3.75 years, 

not 5 years.

REF: Development of primary and permanent teeth, p. 73

43. ANS: d
a. Crown and root development occurs in both primary and permanent dentitions.
b. Root maturation occurs in both primary and permanent dentition, whereas root resorp-

tion generally occurs only in the primary.
c. Crown and root mineralization occurs in both primary and permanent dentitions.
d. Correct. In addition to the formative events, the primary teeth undergo root resorption 

and pulp degeneration.

REF: Development of primary and permanent teeth, p. 73

44. ANS: a
a. Correct. Follicular cells migrate during the cap and bell stages from the enamel organ 

peripherally into the follicle to develop the alveolar bone and the periodontal ligament.
b. Follicular cells migrate during the cap and bell stages from the enamel organ peripherally 

into the follicle, not the bud and cap stage.
c. Follicular cells migrate during the cap and bell stages from the enamel organ peripherally 

into the follicle, not the crown formation stage.
d. Follicular cells migrate during the cap and bell stages from the enamel organ peripherally 

into the follicle, not the root formation stage.

REF: Development of supporting structures, p. 73
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45. ANS: a
a. Correct. Cells of the dental follicle differentiate into collagen forming fibroblasts of the 

ligament and cementoblasts, which synthesize and secrete cementum on surface of the 
tooth roots.

b. Cells of the dental follicle differentiate into fibroblasts and cementoblasts, not cemento-
blasts and odontoblasts.

c. Cells of the dental follicle differentiate into fibroblasts and cementoblasts, not fibroblasts 
and osteoblasts.

d. Cells of the dental follicle differentiate into fibroblasts and cementoblasts, not osteoblasts 
and odontoblasts.

REF: Development of supporting structures, p. 74

46. ANS: a
a. Correct. Collagen fiber turnover takes place throughout the ligament, although the 

highest turnover is in the apical area and the lowest is in the cervical region.
b. Collagen fiber turnover takes place throughout the ligament, although the highest turno-

ver is in the apical area and the lowest is in the cervical region.
c. Collagen fiber turnover takes place throughout the ligament, although the highest turno-

ver is in the apical area and the lowest is in the cervical region.
d. Collagen fiber turnover takes place throughout the ligament, although the highest turno-

ver is in the apical area and the lowest is in the cervical region.

REF: Development of supporting structures, p. 74

47. ANS: c
a. Alveolar bone proper lines the tooth socket
b. Supporting bone forms the cortical plate, which covers the mandible.
c. Correct. Bone that forms between the roots of the multirooted teeth is termed inter-

radicular bone.
d. Bone that forms between the roots of the multirooted teeth is termed interradicular bone.

REF: Development of supporting structures, p. 74
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C H A P T E R  6 

Eruption and Shedding of the Teeth

Multiple Choice
1. Which of the following is NOT a fundamental cause of primary tooth loss?

a. Root resorption.
b. Bone resorption.
c. Size of crown.
d. Location of tooth.

2. When is the preeruptive phase finished?
a. Early initiation and formation.
b. Crown completion.
c. Early initiation of root formation.
d. Root completion.

3. During the lengthening of the jaw, primary and permanent teeth make which type of 
movements?
a. Mesial and distal.
b. Facial and lingual.
c. Outward and downward.
d. Within the jaw.

4. Early in the preeruptive period, which teeth begin developing lingual to the incisal level of 
the primary teeth?
a. Permanent anterior teeth.
b. Permanent premolars.
c. Maxillary molars.
d. Mandibular molars.

5. For which of the following clinical areas is root resorption NOT important?
a. Normal shedding of deciduous teeth.
b. Orthodontic tooth movement.
c. Eruption of permanent molar teeth.
d. Transplantation and implantation.

6. All movement in the preeruptive phase occurs prior to which of the following stages of tooth 
development?
a. Bell phase.
b. Crown formation.
c. Dentinogenesis and amelogenesis.
d. Root formation and eruption.
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7. Which of the following teeth develops within tuberosities with their occlusal surfaces slanted 
distally?
a. Maxillary permanent molars.
b. Maxillary premolars.
c. Mandibular permanent molars.
d. Mandibular premolars.

8. Which of the following is NOT part of the four major events occurring during the prefunc-
tional eruptive phase?
a. Crown formation.
b. Root formation.
c. Penetration.
d. Intraoral occlusal or incisal movement.

9. Which of the following phases occurs incisally or occlusally through the bony crypt of the 
jaws to reach the oral mucosa?
a. Root formation.
b. Movement.
c. Penetration.
d. Intraoral occlusal or incisal movement.

10. What is the first step in root formation?
a. Proliferation of the epithelial root sheath.
b. Initiation of dentin formation.
c. Formation of pulp tissues.
d. Increase in fibrous tissue of the surrounding dental follicle.

11. A reduced epithelial layer overlying the erupting crown arises from which of the 
following?
a. Oral epithelium.
b. Increased enamel epithelium.
c. Reduced enamel epithelium.
d. Fusion of oral and enamel epithelium.

12. During penetration of the tooth’s crown, which of the following covers the enamel?
a. Developmental cuticle.
b. Oral epithelium.
c. Enamel epithelium.
d. Fused oral and enamel epithelium.

13. The prefunctional eruptive phase is characterized by significant changes to which of the 
following tissues?
a. Tissues overlying and underlying the erupting teeth.
b. Bone surrounding erupting teeth.
c. Dental follicle.
d. Tissues overlying, surrounding, and underlying the erupting teeth.
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14. In the periphery of the eruption pathway, which of the following structures are found directed 
toward the mucosa?
a. Degenerating connective tissue fibers and cells.
b. Decreased blood vessels.
c. Follicular fibers.
d. Pieces of broken nerve fiber.

15. Which type of cells appear in the eruption pathway tissue?
a. Fibroblasts.
b. Macrophages.
c. Osteoclasts.
d. Osteoblasts.

16. Which of the following events occurs during the extracellular phase of hard tissue 
resorption?
a. Osteoclasts ingest mineral fragments.
b. Crystals appear in cytoplasmic vacuoles.
c. Resorption of mineral occurs.
d. Mineral is separated from the collagen and is broken into small fragments.

17. Formation of the attached gingiva occurs at which stage of tooth eruption?
a. Preeruptive stage.
b. Fusion of reduced enamel epithelium.
c. Rupture of oral epithelium.
d. Prefunctional stage.

18. At the tooth apex, which of the following structures fills the space left behind as the tooth 
begins eruptive movement?
a. Trabeculae ladder.
b. Bone.
c. Dentin.
d. Epithelial diaphragm.

19. How long does it take for root completion to occur in permanent teeth?
a. 1-1.5 years.
b. 12-18 months.
c. 2-3 years.
d. 3-4 years.

20. Which of the following functions will result in deposits of cementum on the root’s apex in 
later life?
a. Erosion.
b. Overcrowding.
c. Attrition and abrasion.
d. Internal root resorption.
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21. During the functional eruptive phase, the principal fibers of the periodontal ligament sepa-
rate into which of the following groups?
a. Alveolar crest, gingival, and alveolar surface around the root.
b. Gingival fiber group and intercrestal fiber group.
c. Alveolar surfaces around the root and crestal bone.
d. Apex of the root and furcation areas.

22. Which of the following factors associated with tooth eruption is (are) MOST important?
a. Increased bone formation around the teeth.
b. Elongation of the root.
c. Increased vascularity.
d. Pulpal pressure.

23. Which of the following is a simple rule for primary tooth emergence?
a. 6/6 rule.
b. 4/6 rule.
c. 6/4 rule.
d. 6/8 rule.

24. Which of the following teeth begin calcification 5 months in utero?
a. Primary central incisor.
b. Primary lateral incisor.
c. Primary first molar.
d. Primary second molar.

25. Which of the following teeth have completed crown development by 6 months 
postnatally?
a. First primary molar.
b. Primary canine.
c. Lower second primary molar.
d. Upper second primary molar.

26. When do the primary lower lateral incisors appear in the oral cavity?
a. 7-10 months.
b. 8-13 months.
c. 12-15 months.
d. 16-19 months.

27. Which of the following permanent teeth are the first to begin calcification?
a. Central incisors.
b. Canines.
c. First premolars.
d. First molars.

28. Which of the following permanent teeth have completed root formation by age 10?
a. Central incisors.
b. Canines.
c. Premolars.
d. Molars.
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29. Which of the following permanent teeth appear first in the oral cavity?
a. Lower canine.
b. Upper first premolar.
c. Lower first premolar.
d. Upper second premolar.

30. By which year has the clinical crown of the lower second premolar completed formation?
a. 5.
b. 6.
c. 7.
d. 8.

31. Which of the following permanent teeth begin calcification at year 1–2?
a. Upper and lower central incisors.
b. Upper and lower first molars.
c. Upper and lower first premolar.
d. Upper and lower second premolars.

32. Which of the following permanent teeth is the last to appear in the oral cavity?
a. Upper lateral incisor.
b. Lower lateral incisor.
c. Lower canine.
d. Upper first premolar.

33. When compared to the permanent teeth, teeth in the primary dentition exhibit which of 
the following characteristics?
a. Smaller and fewer in number.
b. Larger and longer.
c. Longer and more numerous.
d. Smaller and more numerous.

34. How many teeth can be accommodated in the jaws during the mixed dentition period?
a. 20.
b. 32.
c. 50.
d. 52.

35. Which of the following is NOT part of the shedding cycle of primary teeth?
a. Generation of primary pulp tissue.
b. Inability of the teeth to withstand masticatory forces.
c. Physiologic resorption of the roots.
d. The loss of bony supporting structure.

36. Which of the following characteristics can be seen in the pulp chamber of permanent teeth?
a. Oval shape in root.
b. Larger in relation to rest of tooth.
c. Ribbon-like pulp in root.
d. Large mesiobuccal (MB) pulp horn in molars.
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37. Which of the following primary teeth have a larger mesiodistal (MD) width than their 
successors?
a. Canines.
b. Molars.
c. Central incisors.
d. Lateral incisors.

38. Which of the following is NOT a characteristic of tooth structure in primary and permanent 
teeth?
a. Primary and permanent teeth have similar enamel prism structure, except at the tooth 

surface.
b. Enamel is about twice as thick in permanent teeth as in primary teeth.
c. Enamel is more highly pigmented in permanent teeth than primary teeth.
d. Primary tooth dentin is slightly harder than the permanent teeth.

39. Which of the following are characteristics of permanent teeth as compared to primary teeth?
a. Curved mesial/distal/buccal/lingual (M/D/B/L) crown shape.
b. More accessory canals in furcation areas.
c. Softer pulpal dentin.
d. Flat contact areas.

40. Which of the following is the leeway space?
a. Difference in MD width between primary incisors and larger permanent incisors.
b. Curved primary molar roots allowing space for permanent tooth development.
c. Difference in MD width between primary molars and permanent premolars.
d. Difference in MD width between primary incisors and canines and larger permanent 

replacements.

Feedback
1. ANS: d

a. Primary tooth loss results from three fundamental causes: root resorption, bone resorp-
tion, and size of crown too small to withstand mastication.

b. Primary tooth loss results from three fundamental causes: root resorption, bone resorp-
tion, and size of crown too small to withstand mastication.

c. Primary tooth loss results from three fundamental causes: root resorption, bone resorp-
tion, and size of crown too small to withstand mastication.

d. Correct. Location of tooth is not a fundamental cause of primary tooth loss.

REF: Overview, p. 77

2. ANS: c
a. The preeruptive phase includes all movements of primary and permanent tooth crowns 

from the time of their early initiation and formation to the time of crown completion.
b. The preeruptive phase includes all movements of primary and permanent tooth crowns 

from the time of their early initiation and formation to the time of crown completion.
c. Correct. The preeruptive phase is finished with early initiation of root formation.
d. The preeruptive phase is finished with early initiation of root formation.

REF: Preeruptive phase, p. 77
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3. ANS: a
a. Correct. During the lengthening of the jaws, primary and permanent teeth make mesial 

and distal movements.
b. During the lengthening of the jaws, primary and permanent teeth make mesial and distal 

movements, not facial and lingual movements.
c. Teeth respond to positional changes of the neighboring crowns and to changes in the 

mandible and maxilla as the face develops outward, forward, and downward away from 
the brain in its maturing growth path.

d. The permanent tooth crowns eventually move within the jaws, adjusting their position 
to the resorptive roots of the primary dentition and the remodeling alveolar processes.

REF: Preeruptive phase, p. 78

4. ANS: a
a. Correct. Early in the preeruptive period, the permanent anterior teeth begin developing 

lingual to the incisal level of the primary teeth.
b. The permanent premolars shift from a location near the occlusal area of the primary 

molars to a location enclosed within the roots of the primary molars.
c. Maxillary molars develop within the tuberosities of the maxilla.
d. Mandibular molars develop in the mandibular rami.

REF: Preeruptive phase, p. 78

5. ANS: c
a. Normal shedding of deciduous teeth is a clinical area where root resorption is 

important.
b. Orthodontic tooth movement is a clinical area where root resorption is important.
c. Correct. Root resorption is not an important clinical area for the eruption of permanent 

molar teeth.
d. Transplantation and implantation is a clinical area where root resorption is important.

REF: Preeruptive phase, p. 78; Box 6-2

6. ANS: d
a. All movements in the preeruptive phase occur within the crypts of the developing and 

growing crown before root formation begins.
b. All movements in the preeruptive phase occur within the crypts of the developing and 

growing crown before root formation begins.
c. All movements in the preeruptive phase occur within the crypts of the developing and 

growing crown before root formation begins.
d. Correct. All movements in the preeruptive phase occur within the crypts of the develop-

ing and growing crown before root formation begins.

REF: Preeruptive phase, p. 78

http://dentalebooks.com



74 6—ErupTion and ShEdding of ThE TEETh

7. ANS: a
a. Correct. Maxillary molars develop within the tuberosities of the maxilla with their 

occlusal surfaces slanted distally.
b. The permanent premolars shift from a location near the occlusal area of the primary 

molars to a location enclosed within the roots of the primary molars.
c. Mandibular molars develop in the mandibular rami with their occlusal surfaces slanting 

mesially.
d. The permanent premolars shift from a location near the occlusal area of the primary 

molars to a location enclosed within the roots of the primary molars.

REF: Preeruptive phase, p. 78

8. ANS: a
a. Correct. Crown formation is not part of the four major events occurring during the 

prefunctional eruptive phase.
b. Root formation is one of the four major events occurring during the prefunctional erup-

tive phase.
c. Penetration is one of the four major events occurring during the prefunctional eruptive 

phase.
d. Intraoral occlusal or incisal movement is one of the four major events occurring during 

the prefunctional eruptive phase.

REF: Prefunctional eruptive phase, pp. 78–79

9. ANS: b
a. Root formation requires space for the elongation of the roots.
b. Correct. Movement occurs incisally or occlusally through the bony crypt of the jaws to 

reach the oral mucosa.
c. Penetration of the tooth’s crown tip through the fused epithelial layers allows entrance 

of the crown enamel into the oral cavity.
d. Intraoral occlusal or incisal movement of the erupting tooth continues until clinical 

contact with the opposing crown occurs.

REF: Prefunctional eruptive phase, pp. 78–79

10. ANS: a
a. Correct. The first step in root formation is proliferation of the epithelial root sheath.
b. The first step in root formation is proliferation of the epithelial root sheath, which in 

time causes initiation of root dentin.
c. The first step in root formation is proliferation of the epithelial root sheath, which in 

time causes initiation of root dentin and formation of the pulp tissues.
d. Root formation also causes an increase in the fibrous tissue of the surrounding dental 

follicle, but this is not the first step.

REF: Prefunctional eruptive phase, p. 78
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11. ANS: c
a. A reduced epithelial layer overlying the erupting crown arises from the reduced enamel 

epithelium, not oral epithelium.
b. A reduced epithelial layer overlying the erupting crown arises from the reduced enamel 

epithelium, not increased enamel epithelium.
c. Correct. A reduced epithelial layer overlying the erupting crown arises from the reduced 

enamel epithelium.
d. A reduced epithelial layer overlying the erupting crown arises from the reduced enamel 

epithelium, not fusion of oral and enamel epithelium.

REF: Prefunctional eruptive phase, p. 78

12. ANS: a
a. Correct. Only the organic developmental cuticle (primary), secreted earlier by the amel-

oblasts, covers the enamel during penetration of the tooth’s crown tip.
b. Only the organic developmental cuticle (primary), secreted earlier by the ameloblasts, 

covers the enamel, not oral epithelium during penetration of the tooth’s crown tip.
c. Only the organic developmental cuticle (primary), secreted earlier by the ameloblasts, 

covers the enamel, not enamel epithelium during penetration of the tooth’s crown tip.
d. Only the organic developmental cuticle (primary), secreted earlier by the ameloblasts, 

covers the enamel, not fused oral and enamel epithelium during penetration of the tooth’s 
crown tip.

REF: Prefunctional eruptive phase, p. 79

13. ANS: d
a. The prefunctional eruptive phase is characterized by significant changes in the tissues 

overlying, surrounding, and underlying the erupting teeth.
b. The prefunctional eruptive phase is characterized by significant changes in the tissues 

overlying, surrounding, and underlying the erupting teeth, not the surrounding bone.
c. The prefunctional eruptive phase is characterized by significant changes in the tissues 

overlying, surrounding, and underlying the erupting teeth.
d. Correct. The prefunctional eruptive phase is characterized by significant changes in the 

tissues overlying, surrounding, and underlying the erupting teeth.

REF: Prefunctional eruptive phase, p. 80

14. ANS: c
a. A zone of degenerating connective tissue fibers and cells immediately overlying the teeth 

appears first.
b. During the process, the blood vessels decrease in number.
c. Correct. In the periphery of the eruption pathway zone, the follicular fibers, regarded as 

the gubernaculum dentis or gubernacular cord, are directed toward the mucosa.
d. During the process, the blood vessels decrease in number, and nerve fibers break up into 

pieces and degenerate.

REF: Prefunctional eruptive phase, p. 80

http://dentalebooks.com



76 6—ErupTion and ShEdding of ThE TEETh

15. ANS: b
a. Fibroblasts are believed to destroy the remaining collagen fibers secondarily by ingesting 

them in an intracellular phagolysosome system and appear later in the process.
b. Correct. Macrophages appear in the eruption pathway tissue. These cells cause the release 

of hydrolytic enzymes that aid in the destruction of the cells and fibers in this area with 
the loss of blood vessels and nerves.

c. Osteoclasts are found along the borders of the resorptive bone overlying the teeth and 
constantly remodel the alveolar bone as the teeth enlarge and move forward.

d. Osteoblasts constantly remodel the alveolar bone as the teeth enlarge and move forward.

REF: Prefunctional eruptive phase, p. 80

16. ANS: d
a. Osteoclasts ingest the mineral fragments in the intracellular phase and continue the dis-

solution of this mineral.
b. Crystals appear in cytoplasmic vacuoles of the osteoclast and are gradually digested within 

them.
c. Resorption of mineral occurs at the ruffled border interface outside the cell, and the 

mineral is then taken within the cell.
d. Correct. Hard tissue resorption is believed to occur in the extracellular phase, in which 

the mineral is separated from the collagen and is broken into small fragments.

REF: Prefunctional eruptive phase, p. 80

17. ANS: c
a. The tooth crown approaches oral epithelium in the preeruptive stage.
b. Fusion of reduced enamel epithelium includes the developmental cuticle and oral 

epithelia.
c. Correct. Formation of the attached gingiva occurs at the rupture of oral epithelium.
d. Clinical crown appearance into the oral cavity is the prefunctional stage.

REF: Prefunctional eruptive phase, p. 84; Figure 6.19

18. ANS: a
a. Correct. The trabeculae at the root apex form a network, or bony ladder. This is believed 

to fill the space left behind as the tooth begins eruptive movement.
b. Gradually, the delicate trabeculae ladder becomes denser as additional bony plates appear.
c. Dentin does not fill the space left behind as the tooth begins eruptive movement.
d. During root formation, the dentin of the root apex tapers to a fine edge that terminates 

in the epithelial diaphragm, but this does not fill the space left behind as the tooth begins 
eruptive movement.

REF: Prefunctional eruptive phase, p. 84
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19. ANS: c
a. Root completion takes about 1-1.5 years for root completion in deciduous teeth and  

2-3 years for permanent teeth.
b. Root completion takes about 1-1.5 years for root completion in deciduous teeth and  

2-3 years for permanent teeth.
c. Correct. Root completion continues for a considerable length of time, even after the 

teeth begin to function. This process takes about 1-1.5 years for deciduous teeth and  
2-3 years for permanent teeth.

d. Root completion takes about 1-1.5 years for root completion in deciduous teeth and  
2-3 years for permanent teeth.

REF: Functional eruptive phase, p. 86

20. ANS: c
a. Erosion does not result in deposits of cementum on the root’s apex.
b. Overcrowding does not result in deposits of cementum on the root’s apex.
c. Correct. Later in life, attrition and abrasion may wear down the occlusal or incisal surface 

of the teeth, causing the teeth to erupt slightly to compensate for this loss of tooth 
structure. Any such change results in deposition of cementum on the root’s apex.

d. Internal root resorption does not result in deposits of cementum on the root’s apex.

REF: Functional eruptive phase, p. 86

21. ANS: a
a. Correct. The principal fibers of the periodontal ligament separate into groups oriented 

about the gingiva, the alveolar crest, and the alveolar surface around the root.
b. The principal fibers of the periodontal ligament separate into groups oriented about the 

gingiva, the alveolar crest, and the alveolar surface around the root, not just the gingival 
fiber and intercrestal fiber groups.

c. The principal fibers of the periodontal ligament separate into groups oriented about the 
gingiva, the alveolar crest, and the alveolar surface around the root, not the alveolar 
surfaces around the root and crestal bone.

d. The principal fibers of the periodontal ligament separate into groups oriented about the 
gingiva, the alveolar crest, and the alveolar surface around the root, not the apex of the 
root and furcation areas.

REF: Functional eruptive phase, p. 86

22. ANS: b
a. Increased bone formation around the teeth can be a factor, but not as significant as 

elongation of the root and modification of the alveolar bone and periodontal ligament.
b. Correct. Elongation of the root and modification of the alveolar bone and periodontal 

ligament are thought to be the most important factors associated with tooth eruption.
c. Increased vascularity can be a factor, but not as significant as elongation of the root and 

modification of the alveolar bone and periodontal ligament.
d. Pulpal pressure can be a factor, but not as significant as elongation of the root and modi-

fication of the alveolar bone and periodontal ligament.

REF: Possible causes of tooth eruption, p. 87
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23. ANS: c
a. 6/4 rule, not 6/6 rule.
b. 6/4 rule, not 4/6 rule.
c. Correct. The 6/4 rule for primary tooth emergence means that from birth, four teeth 

emerge for each 6 months of age. Thus, 6 months, 4 teeth; 12 months, 8 teeth; 18 months, 
12 teeth; 24 months, 16 teeth; and 30 months, 20 teeth.

d. 6/4 rule, not 6/8 rule.

REF: Sequence and chronology of tooth eruption, p. 87; clinical comment box

24. ANS: d
a. The primary central incisors, both upper and lower, begin calcification 3-4 months in 

utero.
b. The primary lateral incisors, both upper and lower, begin 4 months in utero.
c. The primary first molars, both upper and lower, begin calcification 4 months in utero.
d. Correct. The primary upper and lower second molars begin calcification 5 months in 

utero.

REF: Sequence and chronology of tooth eruption, p. 87; Table 6.1

25. ANS: a
a. Correct. Upper and lower first primary molar have completed crown development by 

6 months postnatally.
b. Primary canines, both upper and lower, have completed crown development by 9 months 

postnatally.
c. Lower second primary molars have completed crown development by 10 months 

postnatally.
d. Upper second primary molars have completed crown development by 11 months 

postnatally.

REF: Sequence and chronology of tooth eruption, p. 87; Table 6.1

26. ANS: b
a. Primary upper central incisors appear in the oral cavity at 7-10 months.
b. Correct. Primary lower lateral incisors appear in the oral cavity at 8-13 months.
c. Primary upper first molars appear in the oral cavity at 12-15 months.
d. Primary upper canines appear in the oral cavity at 16-19 months.

REF: Sequence and chronology of tooth eruption, p. 87; Table 6.1

27. ANS: d
a. Central incisors begin calcification at 3-4 months.
b. Canines begin calcification at 4-5 months.
c. First premolars begin calcification at 1-2 years.
d. Correct. First molars, both upper and lower, begin calcification at birth.

REF: Sequence and chronology of tooth eruption, p. 88; Table 6.2
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28. ANS: a
a. Correct. Central incisors have completed root formation by age 10.
b. Canine root formation is completed by age 15.
c. Premolar root formation is completed by age 15.
d. Molar root formation is completed by age 25.

REF: Sequence and chronology of tooth eruption, p. 88; Table 6.2

29. ANS: a
a. Correct. The lower canine appears in the oral cavity age 9-10.
b. The upper first premolar appears in the oral cavity age 10-11.
c. The lower first premolar appears in the oral cavity age 10-11.
d. The upper second premolar appears in the oral cavity age 10-12.

REF: Sequence and chronology of tooth eruption, p. 88; Table 6.2

30. ANS: c
a. The crown of the lower second premolar is completed by age 7, not 5.
b. The crown of the lower second premolar is completed by age 7, not 6.
c. Correct. The crown of the lower second premolar is completed by age 7.
d. The crown of the lower second premolar is completed by age 7, not 8.

REF: Sequence and chronology of tooth eruption, p. 88; Table 6.2

31. ANS: c
a. The upper and lower central incisors begin calcification at 3-4 months.
b. The upper and lower first molars begin calcification at birth.
c. Correct. The upper and lower first premolars begin calcification at year 1-2.
d. The upper and lower second premolars begin calcification at year 2-3.

REF: Sequence and chronology of tooth eruption, p. 88; Table 6.2

32. ANS: d
a. The upper lateral incisor appears in the oral cavity at age 8-9.
b. The lower lateral incisors appear in the oral cavity at age 7-8.
c. The lower canine appears in the oral cavity at age 9-10.
d. Correct. The upper first premolar appears in the oral cavity at age 10-11.

REF: Sequence and chronology of tooth eruption, p. 88; Table 6.2

33. ANS: a
a. Correct. Teeth in the primary dentition are smaller and fewer in number than the per-

manent dentition.
b. Teeth in the permanent dentition are larger, longer, and more numerous.
c. Teeth in the permanent dentition are larger, longer, and more numerous.
d. Teeth in the primary dentition are smaller and fewer in number than in the permanent 

dentition.

REF: Shedding of primary teeth, p. 88
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34. ANS: c
a. The primary dentition comprises 20 teeth.
b. The permanent dentition comprises 32 teeth.
c. Correct. During mixed dentition, nearly 50 teeth can be accommodated in the jaws 

during this 4-year span.
d. There are a total of 52 teeth, but only 50 teeth can be accommodated in the jaws during 

mixed dentition period.

REF: Shedding of primary teeth, p. 88

35. ANS: a
a. Correct. It is actually degeneration of primary pulp tissue that occurs in the shedding 

cycle of primary teeth.
b. Inability of the teeth to withstand masticatory forces is part of the shedding cycle of 

primary teeth.
c. Physiologic resorption of the roots is part of the shedding cycle of primary teeth.
d. The loss of bony supporting structure is part of the shedding cycle of primary teeth.

REF: Shedding of primary teeth, p. 88

36. ANS: a
a. Correct. Pulp chambers in the root of permanent teeth are oval shaped.
b. Primary pulp chambers are larger in relation to rest of tooth.
c. Primary pulp chambers are ribbon-like pulp in the root.
d. The mesiobuccal pulp horns are large in primary molars.

REF: Comparisons of the primary and permanent dentitions, p. 90; Table 6.3

37. ANS: b
a. MD width of permanent canines is larger than their primary counterparts.
b. Correct. Primary molars have a larger MD width than permanent molars.
c. MD width of permanent incisors is larger than their primary counterparts.
d. MD width of permanent incisors is larger than their primary counterparts.

REF: Comparisons of the primary and permanent dentitions, pp. 89–90; Table 6.3

38. ANS: d
a. Primary and permanent teeth have a similar enamel prism structure, except at the tooth 

surface. Primary teeth are more likely to have a prismless surface.
b. Enamel is about twice as thick in permanent teeth as in primary teeth.
c. Enamel is about twice as thick in permanent teeth as in primary teeth and is more highly 

pigmented.
d. Correct. Primary tooth dentin is slightly softer than in permanent teeth.

REF: Comparisons of the primary and permanent dentitions, p. 90
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39. ANS: a
a. Correct. Permanent teeth have a curved M/D/B/L crown shape as compared to a 

primary tooth.
b. Primary teeth have more accessory canals found in furcation areas, whereas permanent 

teeth have more in apical areas.
c. Primary teeth have softer pulpal dentin.
d. Primary teeth have flat contact areas as opposed to pointed contact areas of permanent 

teeth.

REF: Comparisons of the primary and permanent dentitions, p. 90; Table 6.3

40. ANS: c
a. The difference in MD width between the smaller primary incisors and larger permanent 

incisors is called incisors liability.
b. Curved primary molar roots allow space for permanent tooth development, but this is 

not referred to as leeway space.
c. Correct. The difference in the MD width between the primary molars and permanent 

premolars is called the leeway space.
d. The difference in MD width between the smaller primary incisors and larger permanent 

incisors is called incisors liability.

REF: Comparisons of the primary and permanent dentitions, p. 90
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C H A P T E R  7 

Enamel

Multiple Choice
1. At which of the following locations are perikymata usually found?

a. Cervix of the crown.
b. Apex of the root.
c. Cusp tips.
d. Deposited throughout the crown.

2. When are fractures in enamel especially likely to occur?
a. If the enamel is carious.
b. If the occlusal forces are too great.
c. If the underlying dentin is carious.
d. When crowding is present.

3. Hydroxyapatite is NOT found in which of the following structures?
a. Enamel.
b. Dentin.
c. Bone.
d. Pulp.

4. Which of the following is the primary organic component of enamel?
a. Enamelin.
b. Glycoproteins.
c. Keratin.
d. Collagen.

5. In which of the following locations does enamel reach its maximum thickness?
a. Cervical margin.
b. Occlusal surface.
c. Cusp tips.
d. Buccal surface.

6. Which of the following components of an enamel rod is NOT formed by one of the four 
ameloblasts?
a. Rod head.
b. Rod neck.
c. Rod body.
d. Rod tail.
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7. In which of the following locations is gnarled enamel located?
a. Perpendicular to the surface of the enamel.
b. Intertwined at the cusp tip.
c. Outer prism-free zone.
d. Inner enamel in cross section.

8. The rod sheath surrounds which of the following structures?
a. The rod head.
b. The rod tail.
c. The rod head and tail.
d. The rod neck and core.

9. Which of the following features within groups of rods provides enamel with strength for 
mastication and biting?
a. Intertwining and points of stress.
b. Bending at different angles to adjacent groups.
c. Running perpendicular to the surface.
d. Interdigitating with its neighbor.

10. In which of the following locations will Hunter-Schreger bands occur?
a. Along the long axis of the tooth.
b. In the cervical region only.
c. In the cusp tips.
d. On the occlusal surfaces only.

11. Which of the following characteristics are seen on enamel internal to the neonatal line?
a. Fewer defects in consistency.
b. Numerous minute spaces that are stained with pigment.
c. Lines accentuated from mineral deposits.
d. Hesitation lines marking the path of amelogenesis.

12. The neonatal line is considered which of the following?
a. Hunter-Schreger bands.
b. Line of Retzius.
c. Lamellae.
d. Enamel spindles.

13. Which of the following are cracks in the surface of enamel that are visible to the naked eye?
a. Enamel spindles.
b. Incremental lines.
c. Line of Retzius.
d. Enamel lamellae.

14. Which of the following statements is NOT true regarding enamel lamellae?
a. Form during enamel development.
b. Tubular defects.
c. Possible avenue for dental caries.
d. Stress cracks that occur because of impact.
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15. Which of the following is NOT always attributed to enamel development?
a. Tufts.
b. Lamellae.
c. Striae of Retzius.
d. Hans-Schreger bands.

16. Which of the following statements is accurate regarding enamel tufts?
a. Located at the dentinoenamel junction.
b. Extend to the enamel surface.
c. Spaces filled with inorganic material.
d. Form between individual enamel rods.

17. Which of the following features arise from scalloped peaks at the dentinoenamel junction?
a. Enamel lamellae.
b. Enamel spindles.
c. Enamel tufts.
d. Incremental lines.

18. Which of the following are dentinal tubules passing through the junction into enamel?
a. Enamel lamellae.
b. Enamel tufts.
c. Enamel spindles.
d. Dead tracts.

19. Which of the following features may contribute to the vitality of the dentinoenamel 
junction?
a. Enamel spindles.
b. Enamel tufts.
c. Enamel lamellae.
d. Neonatal line.

20. Which of the following statements reflects accurate characteristics of enamel spindles?
a. Found only in groups.
b. Broader and longer than tufts.
c. Extensions of dentinal tubules.
d. Dead tracts filled with air.

21. Perikymata are more prominent in which of the following areas?
a. Facial surface of the tooth near the cervical region.
b. Facial surface of the tooth near the incisal edge.
c. Cusp tips.
d. Lingual surfaces.

22. Which of the following outer enamel feature is a structureless microcrystalline environment 
of enamel rods oriented nearly perpendicular to the enamel surface?
a. Striae of Retzius.
b. Perikymata.
c. Prismless enamel.
d. Schreger band.

http://dentalebooks.com



7—EnamEl 85

23. Which of the following features is NOT correct regarding prismless enamel?
a. 20-40 µm thick.
b. No Schreger band effect is noted.
c. Accentuated except near the cervical region and in deciduous teeth.
d. Enhances the integrity of the enamel surface.

24. Fluid and fine particles can pass through unbroken enamel by which of the following 
pathways?
a. Lamellae.
b. Tufts.
c. Spindles.
d. Leakage.

25. Which of the following surface irregularities are NOT important in influencing enamel 
permeability?
a. Central fissures.
b. Near cervical region.
c. Microlamellae.
d. Decomposition of the tooth.

26. Which of the following factors account for the extreme hardness of enamel in contrast to 
dentin?
a. Crystal size.
b. Crystal shape.
c. Inorganic components.
d. Organic component.

27. Which of the following features do NOT account for the lateral speed of caries along the 
dentinoenamel junction?
a. Hypocalcified tufts.
b. Lamellae.
c. Incremental lines.
d. Prism-free zone.

28. Which of the following statements is INCORRECT regarding etching?
a. Dilute acid selectively etches the ends of the enamel rods.
b. The rod core resists demineralization to a greater extent than the rod sheath.
c. The purpose of this procedure is to produce an intact surface and thus prevent caries is 

an accurate statement.
d. The core of the crystal is rich in coronated apatite and is more sensitive to demineraliza-

tion than the peripheral hydroxyapatite.

29. The integrity of etched enamel CANNOT be maintained by which of the following 
solutions?
a. Citric acid.
b. Sodium or stannous fluoride.
c. Fortified sealant material.
d. Saliva.
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30. Which of the following features is NOT related to enamel?
a. Lamella.
b. Incremental lines.
c. Interglobular spaces.
d. Tufts.

Feedback
1. ANS: a

a. Correct. Perikymata are surface manifestations of the incremental lines usually found at 
the cervix of the crown.

b. Perikymata are surface manifestations of the incremental lines usually found at the cervix 
of the crown, not at the apex of the root.

c. Perikymata are surface manifestations of the incremental lines usually found at the cervix 
of the crown, not on the cusp tips.

d. Perikymata are surface manifestations of the incremental lines usually found at the cervix 
of the crown, not deposited throughout the crown.

REF: Clinical comment, p. 92

2. ANS: c
a. Fracture is especially likely to occur if the underlying dentin is carious, not if the enamel 

is carious.
b. Fracture is especially likely to occur if the underlying dentin is carious, not if the occlusal 

forces are too great.
c. Correct. Fracture is especially likely to occur if the underlying dentin is carious and has 

weakened the enamel’s foundation.
d. Fracture is especially likely to occur if the underlying dentin is carious, not if crowding 

is present.

REF: Physical properties, p. 93

3. ANS: d
a. Hydroxyapatite is a crystalline calcium phosphate found in enamel, bone, dentin, and 

cementum.
b. Hydroxyapatite is a crystalline calcium phosphate found in enamel, bone, dentin, and 

cementum.
c. Hydroxyapatite is a crystalline calcium phosphate found in enamel, bone, dentin, and 

cementum.
d. Correct. Hydroxyapatite is a crystalline calcium phosphate found in enamel, bone, 

dentin, and cementum, not pulp.

REF: Physical properties, p. 93
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4. ANS: a
a. Correct. The organic component of enamel is the protein enamelin.
b. The organic component of enamel is the protein enamelin.
c. The organic component of enamel is the protein enamelin, which is similar to the protein 

keratin found in the skin.
d. The organic component of enamel is the protein enamelin.

REF: Physical properties, p. 93

5. ANS: b
a. Enamel ranges in thickness from a knifelike edge at its cervical margin to about 2.5 mm 

maximum thickness over the occlusal incisal surface.
b. Correct. Enamel ranges in thickness from a knifelike edge at its cervical margin to about 

2.5 mm maximum thickness over the occlusal incisal surface.
c. Enamel ranges in thickness from a knifelike edge at its cervical margin to about 2.5 mm 

maximum thickness over the occlusal incisal surface.
d. Enamel ranges in thickness from a knifelike edge at its cervical margin to about 2.5 mm 

maximum thickness over the occlusal incisal surface.

REF: Physical properties, p. 93

6. ANS: c
a. One ameloblast forms the rod head.
b. A part of two ameloblasts forms the neck.
c. Correct. Each rod is formed by four ameloblasts. One ameloblast forms the rod head; a 

part of two ameloblasts forms the neck; and the tail is formed by a fourth ameloblast.
d. The tail is formed by a fourth ameloblast.

REF: Rod structure, p. 93

7. ANS: b
a. Groups of outer enamel rods all run nearly perpendicular to the surface of the enamel.
b. Correct. Enamel rods are intertwined at the cusp tip; this is called gnarled enamel.
c. Gnarled enamel is found intertwined at the cusp tips, not in the outer prism-free zone.
d. Inner groups of enamel rods alternate. Some appear in cross section, and adjacent groups 

appear longitudinal.

REF: Rod structure, p. 95; Figure 7.6

8. ANS: c
a. The rod sheath surrounds rod head and tail.
b. The rod sheath surrounds rod head and tail.
c. Correct. Each rod has a sheath and core. The rod sheath surrounds rod head and tail.
d. The rod sheath surrounds rod head and tail, not the neck and core.

REF: Rod structure, p. 95; Figure 7.7
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9. ANS: b
a. Groups of rods bend to the right or left at a slightly different angle than do adjacent 

groups. This provides the enamel with strength for mastication and biting, not intertwin-
ing at points of stress.

b. Correct. Groups of rods bend to the right or left at a slightly different angle than do 
adjacent groups. This provides the enamel with strength for mastication and biting.

c. Groups of rods bend to the right or left at a slightly different angle than do adjacent 
groups. This provides the enamel with strength for mastication and biting, not running 
perpendicular to the surface.

d. Groups of rods bend to the right or left at a slightly different angle than do adjacent 
groups. This provides the enamel with strength for mastication and biting, not interdigi-
tating with its neighbor.

REF: Rod structure, p. 94

10. ANS: a
a. Correct. The repeating pattern of Hunter-Schreger bands that extend from the cervical 

area to the incisal or occlusal areas can be seen along the long axis of the tooth.
b. The repeating pattern of Hunter-Schreger bands that extend from the cervical area to 

the incisal or occlusal areas can be seen along the long axis of the tooth.
c. The repeating pattern of Hunter-Schreger bands that extend from the cervical area to 

the incisal or occlusal areas can be seen along the long axis of the tooth.
d. The repeating pattern of Hunter-Schreger bands that extend from the cervical area to 

the incisal or occlusal areas can be seen along the long axis of the tooth.

REF: Rod structure, p. 94

11. ANS: a
a. Correct. The enamel internal to the neonatal line is of a different consistency from that 

external to it because it was formed before birth, and the external was formed after birth. 
The prenatal enamel has fewer defects than the postnatal.

b. The postnatal enamel has numerous minute spaces that are stained with pigment.
c. Growth lines may be accentuated because of a variation in the mineral deposited at the 

point of enamel hesitation in deposition.
d. With enamel development, a row of ameloblasts covering the crown hesitates during 

deposition. These hesitation lines mark the path of amelogenesis.

REF: Incremental lines, p. 95

12. ANS: b
a. Hunter-Schreger bands are seen because the light transmits along the long axis of one 

group of rods but not along the adjacent rods, which lie at right angles.
b. Correct. Because environment and nutrition change abruptly at the time of birth, a 

notable line of Retzius occurs at that time. This is known as the neonatal line.
c. The neonatal line is the line of Retzius.
d. The neonatal line is the line of Retzius.

REF: Rod structure and Incremental lines, pp. 94–95
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13. ANS: d
a. Enamel spindles are extensions of dentinal tubules that pass through the junction into 

enamel.
b. The incremental lines in enamel are the result of the rhythmic recurrent deposition of 

the enamel.
c. Striae of Retzius are referred to as growth lines.
d. Correct. Enamel lamellae are cracks in the surface of enamel that are visible to the naked 

eye

REF: Incremental lines, Enamel lamellae and Enamel spindles, pp. 95–96

14. ANS: b
a. Some lamellae form during enamel development, creating an organic pathway or tract.
b. Correct. Lamellae are not tubular defects but appear leaflike, extending around the 

crown.
c. Lamellae are a possible avenue for dental caries.
d. Lamellae may be caused by stress cracks that occur because of impact or temperature 

changes.

REF: Enamel lamellae, p. 96

15. ANS: b
a. Enamel tufts are another developmental defect in enamel filled with organic material.
b. Correct. Some lamellae form during enamel development, and some may be caused by 

stress cracks that occur because of impact or temperature changes.
c. Striae of Retzius are the result of the rhythmic recurrent deposition of the enamel.
d. Hunter-Schreger bands are associated with the deposition of rods in enamel 

development.

REF: Rod structure, Enamel lamellae, Enamel tufts, pp. 92, 95–96

16. ANS: a
a. Correct. Enamel tufts are located at the dentinoenamel junction.
b. Enamel tufts can extend one fifth to one tenth of the distance from the dentinoenamel 

junction to the occlusal surface of the tooth.
c. Enamel tufts are spaces filled with organic material termed enamelin.
d. Enamel tufts form between groups of enamel rods.

REF: Enamel tufts, p. 96

17. ANS: c
a. Enamel lamellae are cracks in the surface of enamel that are visible to the naked eye.
b. Spindles arise at the dentinoenamel junction and extend into enamel.
c. Correct. The interface of the junction of dentin and enamel is scalloped, and often tufts 

arise from these scalloped peaks.
d. The incremental lines in enamel are the result of the rhythmic recurrent deposition of 

the enamel.

REF: Incremental lines, Enamel tufts, and Enamel spindles, pp. 95–96
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18. ANS: c
a. Enamel lamellae are cracks in the surface of enamel that are visible to the naked eye.
b. Enamel tufts are located at the dentinoenamel junction and appear at right angles to it.
c. Correct. Enamel spindles are extensions of dentinal tubules that pass through the junc-

tion into enamel.
d. Dead tracts are dentin tubules filled with air; hence, they appear black in transmitted 

light.

REF: Enamel lamellae, Enamel spindles, and Enamel tufts, pp. 96–97; Figure 7.13

19. ANS: a
a. Correct. These small tubules may contain a living process of the odontoblast, possibly 

contributing to the vitality of the dentinoenamel junction.
b. Enamel tufts are another developmental defect in enamel filled with organic material, 

but no living process.
c. Enamel lamellae are cracks in the surface of enamel.
d. The neonatal line is an accentuated incremental line.

REF: Incremental lines, Enamel lamellae, Enamel spindles, and Enamel tufts pp. 95–97

20. ANS: c
a. Tubules from enamel spindles are found singularly or in groups.
b. The fingerlike spindles appear quite different from the broader and longer tufts.
c. Correct. These spindles are extensions of dentinal tubules that pass through the denti-

noenamel junction into enamel.
d. Dead tracts are tubules filled with air, whereas enamel spindles may contain a living 

process of the odontoblast.

REF: Enamel spindles, pp. 96–97

21. ANS: a
a. Correct. Perikymata are more prominent on the facial surface of the tooth, near the 

cervical region.
b. Perikymata are more prominent on the facial surface of the tooth, near the cervical region.
c. Perikymata are more prominent on the facial surface of the tooth, near the cervical region.
d. Perikymata are more prominent on the facial surface of the tooth, near the cervical region.

REF: Surface characteristics, p. 98

22. ANS: c
a. The termination of striae of Retzius results in fine ridges on the outer enamel surface.
b. Perikymata are produced by the ends of rod groups accentuated by hesitation of amel-

oblasts before the next group of rods contact the enamel surface.
c. Correct. The prismless zone of enamel appears as a structureless microcrystalline envi-

ronment of enamel rods oriented nearly perpendicular to the enamel surface.
d. Throughout the outer enamel prismless zone, no Schreger band effect is noted.

REF: Surface characteristics, p. 98
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23. ANS: c
a. The zone of prismless enamel is 20-40 µm thick.
b. Throughout this zone, no Schreger band effect is noted.
c. Correct. This zone is not accentuated except near the cervical region and in deciduous 

teeth.
d. Important because it enhances the integrity of the enamel surface.

REF: Surface characteristics, pp. 97–98

24. ANS: d
a. Fluid and fine particles can pass through unbroken enamel by way of pathways such as 

lamellae, cracks, tufts, and spindles.
b. Fluid and fine particles can pass through unbroken enamel by way of pathways such as 

lamellae, cracks, tufts, and spindles.
c. Fluid and fine particles can pass through unbroken enamel by way of pathways such as 

lamellae, cracks, tufts, and spindles.
d. Correct. Leakage around faulty restorations is not considered unbroken enamel.

REF: Permeability, p. 98

25. ANS: c
a. Surface irregularities, such as those found in central fissures and near the cervical region, 

are important in influencing permeability.
b. Surface irregularities, such as those found in central fissures and near the cervical region, 

are important in influencing permeability.
c. Correct. Microlamellae are the minute spaces between or around enamel rods and 

through crystal spaces within rods.
d. Permeability of enamel increases through decomposition of the tooth by dental caries.

REF: Permeability, p. 98

26. ANS: a
a. Correct. Crystal size is a factor in the extreme hardness of enamel in contrast to dentin.
b. Crystal size is a factor in the extreme hardness of enamel in contrast to dentin.
c. Crystal size is a factor in the extreme hardness of enamel in contrast to dentin.
d. Crystal size is a factor in the extreme hardness of enamel in contrast to dentin.

REF: Permeability, p. 98

27. ANS: d
a. When caries have spread from the tooth’s surface to near the dentinoenamel junction, 

the hypocalcified tufts allow a lateral spread along this junction.
b. Other hypocalcified structures in enamel such as lamellae and incremental lines can also 

modify the spread of caries.
c. Other hypocalcified structures in enamel such as lamellae and incremental lines can also 

modify the spread of caries.
d. Correct. Prism-free zone does not affect the lateral spread of caries along the dentinoe-

namel junction.

REF: Permeability, clinical comment, p. 98
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28. ANS: b
a. Dilute acid selectively etches the ends of the enamel rods is an accurate statement.
b. Correct. The rod sheath actually resists demineralization to a greater extent than the rod 

core does.
c. The purpose of an etching procedure is to produce an intact surface and thus prevent 

caries.
d. The core of the crystal is rich in coronated apatite and is more sensitive to demineraliza-

tion than the peripheral hydroxyapatite is an accurate statement.

REF: Etching, p. 99

29. ANS: a
a. Correct. Dilute acids, such as citric acid, alter the surface of enamel by etching.
b. Some etched areas of enamel can be remineralized by solutions of sodium fluoride or 

stannous fluoride.
c. Sealant material will not remineralize etched enamel unless specifically fortified with 

fluoride ions.
d. Various constituents of saliva, including calcium and phosphate, help to maintain and 

restore the integrity of the enamel surface.

REF: Etching, Clinical comments, pp. 98–99

30. ANS: c
a. Enamel lamellae are cracks in the surface of enamel that are visible to the naked eye.
b. The incremental lines in enamel are the result of the rhythmic recurrent deposition of 

the enamel.
c. Correct. Interglobular spaces are located at the lower band of primary dentin.
d. Enamel tufts are developmental defects in enamel filled with organic material.

REF: Incremental lines, Enamel lamellae, and Enamel tufts, pp. 95 and 96; Figure 7.9
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C H A P T E R  8 

Dentin

Multiple Choice
1. Which of the following types of dentin is the major component of the crown and root?

a. Mantle.
b. Primary.
c. Secondary.
d. Tertiary.

2. Which of the following statements applies to globular dentin?
a. Deposited first along the dentinoenamel junction.
b. Mineralized by matrix vesicles.
c. Separates mantle dentin from circumpulpal dentin.
d. Secreted by immature odontoblasts.

3. Which of the following terms is NOT synonymous with tertiary dentin?
a. Reactionary.
b. Response.
c. Reparative.
d. Globular.

4. Which of the following characteristics of dentin is similar to bone?
a. The cells that form dentin lie on the surface of the forming hard tissue.
b. Is deposited by appositional growth.
c. Has remodeling potential.
d. Produces incremental deposition lines.

5. Which of the following tissues is the hardest?
a. Bone.
b. Cementum.
c. Enamel.
d. Dentin.

6. Which of the following is NOT part of dentin composition?
a. 70% inorganic hydroxyapatite crystals.
b. 20% organic collagen fibers.
c. 3-5% water by weight.
d. Small amounts of other proteins.
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7. Which of the following characteristics prevents the impact of mastication from fracturing 
the brittle overlying layer of enamel?
a. Resilient.
b. Extremely elastic.
c. Flexible.
d. Reparative.

8. Which of the following types of dentin forms only after tooth eruption?
a. Predentin.
b. Primary.
c. Secondary.
d. Tertiary.

9. Which of the following dentin types is deposited first at the dentinoenamel junction?
a. Mantle.
b. Interglobular.
c. Circumpulpal.
d. Globular.

10. Which of the following dentin is nearly free of developmental defects?
a. Mantle.
b. Interglobular.
c. Circumpulpal.
d. Reparative.

11. Which of the following types of dentin is developed after eruption?
a. Mantle dentin.
b. Interglobular dentin.
c. Normal circumpulpal dentin.
d. Intertubular dentin.

12. Which of the following is a serum-derived protein component of the extracellular matrix of 
dentin?
a. Albumin.
b. Osteonectin.
c. Enamelysin.
d. Keratin sulphate.

13. Interglobular dentin is especially noticeable with which of the following vitamin 
deficiencies?
a. Vitamin B12.
b. Vitamin D.
c. Vitamin E.
d. Vitamin K.

14. Which of the following statements is inaccurate regarding secondary dentin?
a. Forms internally to primary dentin of the crown and root.
b. Develops after the crown has come into clinical occlusal function.
c. Deposited much quicker than primary dentin.
d. The tubules of primary and secondary dentin are generally continuous.
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15. Which of the following events occurs with a severe injury to the tooth?
a. Original odontoblasts function in deposition of tertiary dentin.
b. Newly recruited odontoblasts begin depositing reparative dentin.
c. Newly recruited odontoblasts produce mantle dentin.
d. Original odontoblasts produce osteodentin.

16. In which of the following areas will tertiary dentin be deposited?
a. Only at the site of odontoblastic activation.
b. Near the dentinoenamel junction.
c. On the roof of the coronal pulp chamber.
d. On the floor of the coronal pulp chamber.

17. Which of the following statements is NOT CORRECT regarding predentin?
a. It is a newly formed, unmineralized matrix at the pulpal border.
b. An inorganic matrix is deposited in the first stage of development.
c. Each day 4 µm of primary predentin is deposited and calcified.
d. After occlusion and function, deposition and calcification decreases.

18. Which of the following structures is NOT part of the odontogenic zone?
a. Predentin.
b. Odontoblasts.
c. Cell-free zone.
d. Cell-rich zone.

19. Which of the following statements is NOT correct regarding primary and secondary den-
tinal tubules?
a. The tubules are farther apart at the dentinoenamel junction than at the pulpal surface.
b. The tubules are smaller in diameter in the outer dentin than at the pulpal border.
c. Odontoblasts gradually increase in size as their processes grow in length.
d. More tubules are in the root than in the crown.

20. The lateral branches of the odontoblastic processes are NOT seen in which of the following 
tooth structures?
a. Dentin.
b. Crown.
c. Root.
d. Pulp.

21. Which of the following structures allow intercellular communication between adjacent 
dentinal tubules?
a. Gap junctions.
b. Canaliculi.
c. Secondary branches.
d. Microtubules.

22. Which of the following statements is correct regarding intertubular dentin?
a. The organic matrix fibers are different from those seen in intratubular dentin.
b. More highly calcified than intratubular dentin.
c. Exhibits a typical 640 Å cross banding.
d. Meshwork of fibers oriented parallel to the intratubular dentin.
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23. Which of the following lines reflect an abrupt change in environment?
a. Lines of von Ebner.
b. Imbrication lines.
c. Incremental lines.
d. Neonatal line.

24. Which of the following statements is NOT correct regarding the granular layer?
a. Increases slightly in width, proceeding from the cementoenamel junction to the root apex.
b. The result of a coalescing and looping of the terminal portions of the dentinal tubules.
c. Ameloblasts turn at right angles to the root surface and proceed pulpward, causing the 

dentinal matrix in this area to be defective.
d. Incomplete information is transmitted by the inner root sheath cells resulting in the 

granular layer.

25. In which of the following areas is the odontoblastic process the largest in diameter?
a. Near the pulp.
b. At the dentinoenamel junction.
c. At the cementodentinal junction.
d. Cusp tips.

26. Which of the following structures are NOT found in the odontoblastic process?
a. Microtubules.
b. Large filaments.
c. Microvesicles.
d. Occasional mitochondria.

27. Which of the following appears as a result of the loss of odontoblastic process?
a. Dead tracts in dentin.
b. New collagen formation.
c. Sclerosed dentinal tubules.
d. Reparative dentin.

28. Which of the following features are NOT seen at the dentinoenamel junction?
a. Scalloping.
b. Enamel spindles.
c. Fine branching of the dentinal tubules.
d. Gnarled enamel.

29. Which of the following features of dentinal tubules do NOT increase permeability?
a. Branching tubules.
b. Cone shape of tubules.
c. Loss of odontoblastic process.
d. Smear layer.

30. Which of the following is NOT considered a pathologic effect that causes changes in dentin?
a. Developmental defects.
b. Attrition and abrasion.
c. Cavity preparation.
d. Dental caries.
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31. In an area of pathologic change, which of the following functions does NOT occur?
a. Formation of reparative dentin.
b. Formation of reactionary/response dentin.
c. Dead tracts and sclerosis of dentin.
d. Formation of granular layer of Tomes.

Feedback
1. ANS: b

a. Primary dentin is the major component of the crown and root, not mantle dentin.
b. Correct. Primary dentin is the major component of the crown and root.
c. Primary dentin is the major component of the crown and root, not secondary dentin.
d. Primary dentin is the major component of the crown and root, not tertiary dentin.

REF: Overview, p. 101

2. ANS: c
a. Mantle dentin is deposited first, along the dentinoenamel junction.
b. Mantle dentin is mineralized by matrix vesicles and not a mineralization front.
c. Correct.
d. Mantle dentin is secreted by immature odontoblasts.

REF: Overview, p. 101

3. ANS: d
a. When caries or mechanical trauma affects the pulp, dentin is deposited underlying that 

area and is termed reactionary/response, reparative, or tertiary dentin.
b. When caries or mechanical trauma affects the pulp, dentin is deposited underlying that 

area and is termed reactionary/response, reparative, or tertiary dentin.
c. When caries or mechanical trauma affects the pulp, dentin is deposited underlying that 

area and is termed reactionary/response, reparative, or tertiary dentin.
d. Correct. Mantle dentin is separated from the circumpulpal dentin by a zone of disturbed 

dentin formation called globular dentin.

REF: Overview, p. 101

4. ANS: c
a. Like osteoblasts that form bone, the odontoblasts that form dentin lie on the surface of 

the forming hard tissue.
b. Dentin, like bone, is deposited by appositional growth and produces incremental lines.
c. Correct. Unlike bone, dentin does not remodel.
d. Dentin, like bone, is deposited by appositional growth and produces incremental lines.

REF: Overview, p. 102

5. ANS: c
a. Bone and cementum are slightly softer than dentin.
b. Bone and cementum are slightly softer than dentin.
c. Correct. Enamel is the hardest of the above-mentioned tissues.
d. Dentin is softer than enamel.

REF: Physical properties, p. 102
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6. ANS: c
a. Dentin is composed of 70% inorganic hydroxyapatite crystals.
b. Dentin is composed of 20% organic collagen fibers with small amounts of other 

proteins.
c. Correct. Dentin is composed of 10% water by weight.
d. Dentin is composed of 70% inorganic hydroxyapatite crystals, 20% organic collagen fibers 

with small amounts of other proteins, and 10% water by weight.

REF: Physical properties, p. 102

7. ANS: a
a. Correct. Dentin is resilient or slightly elastic, and this allows the impact of mastication 

to occur without fracturing the brittle overlying enamel.
b. Dentin is resilient or slightly elastic, not extremely elastic.
c. Dentin is resilient or slightly elastic, not flexible.
d. Dentin is resilient or slightly elastic, not reparative.

REF: Physical properties, p. 102

8. ANS: c
a. Predentin is newly formed dentin bordering the pulp.
b. Primary dentin forms the body of the tooth.
c. Correct. Secondary dentin forms only after tooth eruption and is a narrow band that 

borders the pulp.
d. Tertiary or reparative dentin is formed only in response to trauma to the pulp.

REF: Overview and Dentin classification, pp. 101–102

9. ANS: a
a. Correct. Mantle dentin is the first primary dentin formed and is deposited first at the 

dentinoenamel junction.
b. Mantle dentin extends from the junction pulpward to the zone of interglobular or globu-

lar dentin.
c. Normal circumpulpal dentin directly underlies mantle and globular dentin.
d. Mantle dentin extends from the junction pulpward to the zone of interglobular or globu-

lar dentin.

REF: Dentin classification, p. 102

10. ANS: a
a. Correct.
b. Interglobular dentin is not free of developmental defects.
c. Mantle dentin is nearly free of developmental defects.
d. Mantle dentin is nearly free of developmental defects.

REF: Dentin classification, p. 103
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11. ANS: c
a. Mantle dentin is developed prior to eruption.
b. Interglobular dentin is developed prior to eruption.
c. Correct. Normal circumpulpal dentin is developed after eruption.
d. Intertubular dentin is developed prior to eruption.

REF: Dentin classification, p. 103; Box 8-1

12. ANS: a
a. Correct. Albumin is a serum-derived protein.
b. Osteonectin is a glycoprotein.
c. Enamelysin is a proteolytic enzyme.
d. Keratin sulphate is a proteoglycan.

REF: Dentin classification, p. 103; Box 8-2

13. ANS: b
a. Interglobular dentin is especially noticeable with vitamin D deficiency.
b. Correct. Interglobular dentin is especially noticeable with vitamin D deficiency, which 

affects mineralization of teeth and bones.
c. Interglobular dentin is especially noticeable with vitamin D deficiency.
d. Interglobular dentin is especially noticeable with vitamin D deficiency.

REF: Dentin classification, p. 103

14. ANS: c
a. Secondary dentin forms internally to primary dentin of the crown and root.
b. Secondary dentin develops after the crown has come into clinical occlusal function and 

the roots are nearly completed.
c. Correct. Secondary dentin is actually deposited more slowly than primary dentin.
d. The tubules of primary and secondary dentin are generally continuous unless the deposi-

tion of secondary dentin is uneven.

REF: Dentin classification, p. 104

15. ANS: b
a. Newly recruited, not original, odontoblasts begin depositing reparative tertiary dentin.
b. Correct. When a severe injury to the tooth such as a pulp exposure occurs, newly 

recruited odontoblasts begin depositing reparative dentin.
c. Newly recruited odontoblasts begin depositing reparative dentin, not mantle dentin.
d. Newly recruited, not original, odontoblasts begin depositing reparative dentin, not 

osteodentin.

REF: Dentin classification, p. 104
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16. ANS: a
a. Correct. Reparative or tertiary dentin results from pulpal stimulation and forms only at 

the site of odontoblastic activation.
b. Reparative or tertiary dentin results from pulpal stimulation and forms only at the site 

of odontoblastic activation, not near the dentinoenamel junction.
c. In molar teeth, for example, more secondary dentin is deposited on the roof and floor of 

the coronal pulp chamber than on the lateral walls.
d. In molar teeth, for example, more secondary dentin is deposited on the roof and floor of 

the coronal pulp chamber than on the lateral walls.

REF: Dentin classification, p. 104

17. ANS: b
a. Predentin is a band of newly formed, unmineralized matrix of dentin at the pulpal border 

of the dentin.
b. Correct. Predentin is evidence that dentin forms in two stages: first, the organic matrix 

is deposited and second, an inorganic mineral substance is added.
c. During primary dentin formation, 4 µm of predentin is deposited and calcified each day.
d. After occlusion and function, deposition and calcification of predentin decreases to 

1.0-1.5 µm per day.

REF: Predentin, p. 105

18. ANS: a
a. Correct. The odontogenic zone is below predentin and comprises odontoblasts and cell-

free and cell-rich zones.
b. The odontogenic zone is below predentin and comprises odontoblasts and cell-free and 

cell-rich zones.
c. The odontogenic zone is below predentin and comprises odontoblasts and cell-free and 

cell-rich zones.
d. The odontogenic zone is below predentin and comprises odontoblasts and cell-free and 

cell-rich zones.

REF: Predentin, p. 105; Figure 8.7

19. ANS: d
a. The surface area ratio of the dentinoenamel junction to the pulpal surface is about 1 : 5. 

Therefore, the tubules are farther apart at the dentinoenamel junction than at the pulpal 
surface.

b. The tubules are smaller in diameter in the outer dentin (1 µm) than at the pulpal border 
(3-4 µm).

c. The odontoblast gradually increases in size as its process grows in length.
d. Correct. More tubules are in the crown than in the root.

REF: Tubular and intertubular relations, p. 106
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20. ANS: d
a. The lateral branches of the odontoblastic processes are seen throughout dentin, crown, 

and root.
b. The lateral branches of the odontoblastic processes are seen throughout dentin, crown, 

and root.
c. The lateral branches of the odontoblastic processes are seen throughout dentin, crown, 

and root.
d. Correct. The lateral branches of the odontoblastic processes are seen throughout dentin, 

crown, and root.

REF: Tubular and intertubular relations, p. 106

21. ANS: a
a. Correct. Each of these secondary tubules contains branches of the odontoblastic process 

that contact the adjacent odontoblasts allowing intercellular communication through gap 
junctions.

b. The lateral branches of the odontoblastic processes are termed canaliculi, secondary 
branches, or microtubules.

c. The lateral branches of the odontoblastic processes are termed canaliculi, secondary 
branches, or microtubules.

d. The lateral branches of the odontoblastic processes are termed canaliculi, secondary 
branches, or microtubules.

REF: Tubular and intertubular relations, p. 106

22. ANS: c
a. Intertubular dentin consists of the same type of organic matrix fibers (type I collagen 

fibers and inorganic crystals of hydroxyapatite) as that of intratubular dentin.
b. Intertubular dentin is less highly calcified than intertubular dentin.
c. Correct. Both intertubular and intratubular dentin exhibit a typical 640 Å cross banding 

similar to that of bone or cementum.
d. The collagen fibers of the matrix form a meshwork oriented nearly perpendicular to the 

intratubular dentin.

REF: Tubular and intertubular relations, p. 107

23. ANS: d
a. Hesitation over several days (possibly every 5 days) resulting in 20-µm lines, are believed 

to be the ones von Ebner described.
b. Hesitation in the daily deposition of dentin formation results in an alteration of the 

matrix known as incremental lines, imbrication lines, or lines of von Ebner.
c. Hesitation in the daily deposition of dentin formation results in an alteration of the 

matrix known as incremental lines, imbrication lines, or lines of von Ebner.
d. Correct. Prenatal dentin and postnatal dentin are separated by an accentuated contour 

line known as the neonatal line. This line reflects the abrupt change in environment that 
occurs at or near birth.

REF: Incremental lines, p. 107
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24. ANS: c
a. This zone increases slightly in width, proceeding from the cementoenamel junction to 

the root apex.
b. The zone is believed to be the result of a coalescing and looping of the terminal portions 

of the dentinal tubules.
c. Correct. It is actually odontoblasts that turn at right angles to the root surface and 

proceed pulpward, causing the dentinal matrix in this area to be defective.
d. The disorientation of the odontoblasts could be the result of the initial incomplete infor-

mation transmitted by the inner root sheath cells resulting in the granular layer.

REF: Granular layer, p. 108

25. ANS: a
a. Correct. The odontoblastic processes are largest in diameter near the pulp (3-4 µm) and 

taper to 1 µm near the dentinoenamel junction.
b. The odontoblastic processes are largest in diameter near the pulp (3-4 µm) and taper to 

1 µm near the dentinoenamel junction.
c. The odontoblastic processes are largest in diameter near the pulp (3-4 µm) and taper to 

1 µm near the dentinoenamel junction.
d. The odontoblastic processes are largest in diameter near the pulp (3-4 µm) and taper to 

1 µm near the dentinoenamel junction.

REF: Odontoblastic cell process, p. 109

26. ANS: b
a. Within the odontoblastic process are microtubules, small filaments, occasional mitochon-

dria, and microvesicles.
b. Correct. Within the odontoblastic process are microtubules, small (not large) filaments, 

occasional mitochondria, and microvesicles.
c. Within the odontoblastic process are microtubules, small filaments, occasional mitochon-

dria, and microvesicles.
d. Within the odontoblastic process are microtubules, small filaments, occasional mitochon-

dria, and microvesicles.

REF: Odontoblastic cell process, p. 110

27. ANS: a
a. Correct. Loss of the odontoblastic process usually results in the appearance of dead tracts 

in dentin.
b. Loss of the odontoblastic process usually results in the appearance of dead tracts in dentin.
c. Loss of the odontoblastic process usually results in the appearance of dead tracts in dentin.
d. Loss of the odontoblastic process usually results in the appearance of dead tracts in dentin.

REF: Odontoblastic cell process, p. 110
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28. ANS: d
a. Features in addition to scalloping that characterize the dentinoenamel junction are 

enamel spindles and fine branching of the terminal dentinal tubules in the mantle dentin.
b. Features in addition to scalloping that characterize the dentinoenamel junction are 

enamel spindles and fine branching of the terminal dentinal tubules in the mantle dentin.
c. Features in addition to scalloping that characterize the dentinoenamel junction are 

enamel spindles and fine branching of the terminal dentinal tubules in the mantle dentin.
d. Correct. Gnarled enamel is found in the cusp tips, not at the dentinoenamel junction.

REF: Dentinoenamel junction, p. 111

29. ANS: d
a. The system of branching tubules increases the permeability.
b. The tubules are cone shaped and permit increased permeability from the cavity wall or 

floor to the pulp.
c. Loss of the odontoblastic process, which produces a dead tract, results in increased 

permeability.
d. Correct. The smear layer is composed of the fine particles of cut dentinal debris that are 

produced by cavity preparation. These particles enter the tubules as smear plugs at the 
cut surface of the cavity preparation. The effectiveness of the plug is dependent on the 
size of the tubules and the size of the cut particles of dentin.

REF: Permeability, p. 111

30. ANS: a
a. Correct. Developmental defects are not considered pathologic.
b. Pathologic effects of dental caries, attrition, abrasion, and cavity preparation cause 

changes in dentin.
c. Pathologic effects of dental caries, attrition, abrasion, and cavity preparation cause 

changes in dentin.
d. Pathologic effects of dental caries, attrition, abrasion, and cavity preparation cause 

changes in dentin.

REF: Repair process, p. 111

31. ANS: d
a. When dead tracts appear, sclerosis of the dentin may occur, and further reparative dentin 

secreted by replacement odontoblast in the pulp forms.
b. If the stimulation is sufficiently mild for the odontoblast to survive, reactionary/response 

dentin will be formed. This is believed to be a protective mechanism of the pulp to 
maintain its vitality.

c. Dead tracts and sclerosis of dentin do not occur if leakage is prevented.
d. Correct. Granular layer of Tomes is a granular appearing layer of dentin that is seen 

underlying the cementum that covers the root.

REF: Repair process, p. 112

http://dentalebooks.com



104 

C H A P T E R  9 

Dental Pulp

Multiple Choice
1. Which of the following statements is NOT correct regarding dental pulp?

a. Fibroblasts are the preponderant cell.
b. Each pulp opens into the tissue surrounding the tooth through the apex of the root.
c. Coronal pulp is observed in the central zone and radicular pulp is observed in the periph-

eral zone.
d. Pulp is a delicate, specialized connective tissue.

2. The central zone of the pulp does NOT contain which of the following structures?
a. Arterioles.
b. Veins.
c. Osteoblasts.
d. Nerve trunk.

3. How many pulps do humans have in their teeth?
a. 16.
b. 20.
c. 32.
d. 52.

4. Which of the following morphologic characteristics is NOT reflective of dental pulp?
a. Soft, gelatinous consistency.
b. Molar pulps are twice as large as incisor pulps.
c. Found in chambers surrounded by dentin.
d. Contains peripheral extensions of pulpal odontoblasts.

5. How many surfaces does coronal pulp have?
a. 2.
b. 4.
c. 6.
d. 8.

6. Which of the following determines the number of pulp horns within any given tooth?
a. Number of cusps.
b. Number of roots.
c. Size of tooth.
d. Shape of tooth.
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7. With age, which of the following factors influences coronal pulp size?
a. Reduction of dentin formation.
b. Continued dentin formation.
c. Erosion or abrasion of surface enamel.
d. Decreased crown to root ratio.

8. Which of the following statements is correct regarding radicular pulp?
a. All teeth have singular root pulps.
b. Is tapered or conical.
c. Increases in size over time because of continued dentinogenesis.
d. The apical foramen may widen.

9. Which of the following statements is incorrect regarding accessory canals?
a. May result from the presence of blood vessels obstructing dentin formation.
b. Occurs in over 50% of permanent teeth.
c. Located on the lateral sides of the apical region.
d. May be found in the bifurcation area of multirooted teeth.

10. Which of the following structures is NOT found in the odontogenic zone?
a. Predentin.
b. Odontoblasts.
c. Cell-free zone.
d. Parietal plexus.

11. Which of the following best describes the shape of radicular odontoblast cells?
a. Cuboidal.
b. Flat.
c. Columnar.
d. Circular.

12. The odontoblast and odontoblast process do NOT extend through which of the following 
structures?
a. Predentin.
b. Intertubular dentin.
c. Dentinoenamel junction.
d. Surface enamel.

13. Which of the following is NOT one of the three types of junctional complexes found 
between adjacent odontoblasts?
a. Tight.
b. Adhering.
c. Gap.
d. Intermediate.

14. Which of the following are openings between odontoblasts for communication of cell electri-
cal impulses and passage of small molecules?
a. Tight.
b. Adhering.
c. Gap.
d. Intermediate.
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15. Which of the following cells are the most numerous cells in the pulp?
a. Odontoblasts.
b. Fibroblasts.
c. Schwann cells.
d. T and B lymphocytes.

16. Which type of collagen is produced by pulp fibroblasts in the maintenance of the pulp 
proper?
a. Type I.
b. Type II.
c. Type III.
d. Type IV.

17. Which of the following is NOT one of the three layers of a pulpal vessel?
a. Intima.
b. Media.
c. Lumen.
d. Adventitia.

18. Which of the following best describes the transduction theory of dental pain?
a. The odontoblastic process is the receptor and it conducts the pain to nerve endings in 

the peripheral pulp and in the dentinal tubules.
b. Nerves extend to the dentinoenamel junction.
c. When dentin is stimulated, fluid and the odontoblastic process move within the tubules.
d. A close relationship between nerve endings, the odontoblasts, and their processes.

19. Which of the following best describes the inductive function of pulp?
a. It carries oxygen and nutrition to the developing and functioning tooth.
b. Its ability to form reactionary and reparative dentin.
c. Odontoblasts of the pulp form the dentin that surrounds and protects pulp.
d. The pulp interacts with the oral epithelium and initiates tooth formation.

20. Which of the following is the most important function of the pulp?
a. Providing vitality to the teeth.
b. Protective.
c. Nutritive.
d. Reparative.

21. Which of the following is NOT one of the originating vessels of the pulp organ?
a. External carotid artery.
b. Superior alveolar artery.
c. Inferior alveolar artery.
d. Buccal artery.

22. Which of the following statements is NOT correct regarding pulpal vascularity?
a. The vessels walls are quite thick as they enter the pulp.
b. The vasculature enters through the apical canal.
c. The vessels pursue a direct route up the root pulp to the coronal area.
d. The vessels produce branches that pass peripherally to a plexus that lies in and adjacent 

to the odontogenic zone of the root.
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23. The plexus of Raschkow is also known as which of the following?
a. Nonmyelinated axons.
b. Myelinated axons.
c. Parietal layer of nerves.
d. Odontogenic zone.

24. In which of the following locations are most pulpal nerve endings found?
a. In the odontogenic region of the pulp horns.
b. On or in association with odontoblasts.
c. Predentinal tubules in the pulp horns.
d. Along the blood vessels in the central pulp.

25. Which of the following occurs in the pulp under traumatized areas?
a. Increase in the number of pulpal cells.
b. Deposition of reparative dentin.
c. Dead tracks and mineral deposits in enamel.
d. Pulp decreases in size.

26. Which of the following is characteristic of a true denticle?
a. Has dentinal tubules like dentin.
b. Concentric layers of calcified tissue.
c. Bundles of collagen.
d. Necrotic group of cells in the center.

27. Which of the following is NOT a classification of denticles?
a. Free.
b. Attached.
c. Embedded.
d. Diffuse.

28. Which of the following is NOT a characteristic of diffuse calcifications?
a. Appear as irregular calcified deposits along collagen fiber bundles.
b. Considered a pathologic condition.
c. Appear more often in the coronal areas of the pulp.
d. Appear more often in the root canal.

29. Which of the following theories accounts for odontoblasts acting as pain receptors?
a. Direct innervation.
b. Transduction.
c. Hydrodynamic.
d. Mechanoreceptor.

30. In which of the following locations are Schwann cells located?
a. Large nerve trunks.
b. In the subodontoblastic plexus.
c. In the radicular pulp.
d. In the parietal layer of nerves.
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Feedback
1. ANS: c

a. Fibroblasts are the preponderant cell.
b. Each pulp opens into the tissue surrounding the tooth through the apex of the root.
c. Correct. Pulp has a central zone and a peripheral zone, which are observed in both the 

coronal and radicular pulp.
d. Pulp is a delicate, specialized connective tissue.

REF: Overview, p. 113

2. ANS: c
a. The central zone contains arterioles, veins, and nerve trunks.
b. The central zone contains arterioles, veins, and nerve trunks.
c. Correct. The central zone contains arterioles, veins, and nerve trunks, not osteoblasts.
d. The central zone contains arterioles, veins, and nerve trunks.

REF: Overview, p. 113

3. ANS: d
a. Humans have 52 pulps in their teeth, 20 in the primary dentition and 32 in the permanent 

dentition.
b. Humans have 52 pulps in their teeth, 20 in the primary dentition.
c. Humans have 52 pulps in their teeth, 32 in the permanent dentition.
d. Correct. Humans have 52 pulps in their teeth, 20 in the primary dentition and 32 in 

the permanent dentition.

REF: Anatomy of the pulp, p. 114

4. ANS: b
a. Dental pulp has a soft, gelatinous consistency.
b. Correct. The pulps of molar teeth are approximately four times larger than those of the 

incisors.
c. Dental pulp is found in chambers surrounded by dentin.
d. Dental pulp contains peripheral extensions of pulpal odontoblasts.

REF: Anatomy of the pulp, p. 114

5. ANS: c
a. Coronal pulp has six surfaces, not two.
b. Coronal pulp has six surfaces, not four.
c. Correct. Coronal pulp has six surfaces: mesial, distal, buccal, lingual, occlusal, and the 

floor.
d. Coronal pulp has six surfaces, not eight.

REF: Anatomy of the pulp, p. 114
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6. ANS: a
a. Correct. The number of pulp horns depends on the number of cusps.
b. The number of pulp horns depends on the number of cusps, not the number of roots.
c. The number of pulp horns depends on the number of cusps, not the size of tooth.
d. The number of pulp horns depends on the number of cusps, not the shape of tooth.

REF: Anatomy of the pulp, p. 114

7. ANS: b
a. With age, the coronal pulp decreases in size because of continued dentin formation, not 

reduction of dentin formation.
b. Correct. With age, the coronal pulp decreases in size because of continued dentin 

formation.
c. With age, the coronal pulp decreases in size because of continued dentin formation, not 

erosion or abrasion of surface enamel.
d. With age, the coronal pulp decreases in size because of continued dentin formation, not 

decreased crown to root ratio.

REF: Anatomy of the pulp, p. 114

8. ANS: c
a. Radicular pulp of the anterior teeth is singular, whereas the posterior teeth have multiple 

root pulps.
b. Correct. Radicular pulp is tapered or conical.
c. Radicular pulp actually becomes smaller with age because of continued dentinogenesis.
d. The apical foramen may become narrowed by cementum deposition.

REF: Anatomy of the pulp, p. 114

9. ANS: b
a. Accessory canals may result from the presence of blood vessels obstructing dentin 

formation.
b. Correct. The incidence of accessory canals is about 33%, not over 50% in permanent 

teeth.
c. Accessory canals are located on the lateral sides of the apical region.
d. Accessory canals may be found in the bifurcation area of multirooted teeth.

REF: Anatomy of the pulp, p. 115

10. ANS: a
a. Correct. The odontogenic zone includes odontoblasts, the cell-free zone, and the cell-

rich zone and the parietal plexus of nerves.
b. The odontogenic zone includes odontoblasts, the cell-free zone, and the cell-rich zone 

and the parietal plexus of nerves.
c. The odontogenic zone includes odontoblasts, the cell-free zone, and the cell-rich zone 

and the parietal plexus of nerves.
d. The odontogenic zone includes odontoblasts, the cell-free zone, and the cell-rich zone 

and the parietal plexus of nerves.

REF: Histology of pulp, p. 116
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11. ANS: a
a. Correct. In radicular pulp, odontoblast cells are more cuboidal.
b. Cells of the apical region appear flat.
c. Odontoblasts appear columnar in pulp horns.
d. In radicular pulp, odontoblast cells are more cuboidal, not circular.

REF: Histology of pulp, p. 117

12. ANS: d
a. The process passes through the predentin, where a few mitochondria are located.
b. The process continues into the mineralized dentin throughout its length to the denti-

noenamel junction.
c. Recent evidence indicates that it extends all the way to, and in some instances through, 

the dentinoenamel junction and into the enamel as spindles.
d. Correct. Odontoblasts and odontoblast processes do not extend into the outer surface 

enamel.

REF: Histology of pulp, p. 118

13. ANS: b
a. Three types of junctional complexes are found between adjacent odontoblasts: tight, gap, 

and intermediate junctions.
b. Correct. Three types of junctional complexes are found between adjacent odontoblasts: 

tight, gap, and intermediate junctions, not adhering junctions.
c. Three types of junctional complexes are found between adjacent odontoblasts: tight, gap, 

and intermediate junctions.
d. Three types of junctional complexes are found between adjacent odontoblasts: tight, gap, 

and intermediate junctions.

REF: Histology of pulp, p. 118

14. ANS: c
a. Gap junctions are openings between odontoblasts for communication of cell electrical 

impulses and passage of small molecules.
b. Gap junctions are openings between odontoblasts for communication of cell electrical 

impulses and passage of small molecules.
c. Correct. Gap junctions are openings between odontoblasts for communication of cell 

electrical impulses and passage of small molecules.
d. Gap junctions are openings between odontoblasts for communication of cell electrical 

impulses and passage of small molecules.

REF: Histology of pulp, p. 118
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15. ANS: b
a. Fibroblasts, not odontoblasts, are the most numerous cells in pulp.
b. Correct. Fibroblasts are the most numerous cells in pulp because they are located 

throughout pulp.
c. Fibroblasts, not Schwann cells, are the most numerous cells in pulp.
d. Fibroblasts, not T and B lymphocyte cells, are the most numerous cells in pulp.

REF: Histology of pulp, p. 118

16. ANS: c
a. Type I is produced by odontoblasts because this is the type of collagen found in dentin, 

the tissue that the odontoblasts produce.
b. Type III collagen, not type II, is produced by pulp fibroblasts in the maintenance of the 

pulp proper.
c. Correct. Type III collagen is produced by pulp fibroblasts in the maintenance of the pulp 

proper.
d. Type IV collagen is found in the pulp associated with basement membrane surrounding 

blood vessels.

REF: Histology of pulp, p. 120

17. ANS: c
a. The inner lining, or intima, consists of oval or squamous-shaped endothelial cells sur-

rounded by a closely associated fibrillar basal lamina.
b. The middle layer, or media, consists of muscle cells from one to three cell layers thick.
c. Correct. Pulpal vessels have three layers: the inner lining, or intima, a middle layer or 

media and an outer layer, or adventitia.
d. The outer layer, or adventitia, consists of a sparse layer of collagen fibers forming a loose 

network around the larger arteries.

REF: Histology of pulp, p. 121

18. ANS: a
a. Correct. The transduction theory indicates that the odontoblastic process is the receptor 

and that it conducts the pain to nerve endings in the peripheral pulp and in the dentinal 
tubules.

b. The direct innervation theory is based on the belief that the nerves extend to the denti-
noenamel junction.

c. The hydrodynamic theory is based on the premise that when dentin is stimulated, fluid 
and the odontoblastic process move within the tubules.

d. The close relationship between nerve endings and the odontoblasts and their processes 
is not referring to the transduction theory.

REF: Pain and pulp-dentin complex, p. 123
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19. ANS: d
a. The nutritive function of the pulp is to carry oxygen and nutrition to the developing and 

functioning tooth.
b. In response to operative cutting or dental caries, the pulp serves a reparative function by 

forming reactionary and reparative dentin.
c. Pulp organs are formative because odontoblasts of the pulp form the dentin that sur-

rounds and protects pulp.
d. Correct. The inductive function of the pulp begins in early development when the pulp 

(papilla) interacts with the oral epithelium and initiates tooth formation.

REF: Functions of the pulp, p. 124

20. ANS: a
a. Correct. Pulp has several functions, none of which is more important than providing 

vitality to the teeth with its cells, blood vessels, and nerves.
b. Protective function is important, but not the most important.
c. Pulp has several functions, none of which is more important than providing vitality to 

the teeth with its cells, blood vessels, and nerves.
d. Reparative function is important, but not the most important.

REF: Functions of the pulp, p. 124

21. ANS: d
a. The pulp organ is highly vascularized, with vessels arising from the external carotid 

arteries to the superior and inferior alveolar arteries.
b. The pulp organ is highly vascularized, with vessels arising from the external carotid 

arteries to the superior and inferior alveolar arteries.
c. The pulp organ is highly vascularized, with vessels arising from the external carotid 

arteries to the superior and inferior alveolar arteries.
d. Correct. The pulp organ is highly vascularized, with vessels arising from the external 

carotid arteries to the superior and inferior alveolar arteries, not the buccal artery.

REF: Histology of the pulp, p. 121

22. ANS: a, d
a. Correct. The walls of the periodontal and pulpal vessels become quite thin as they enter 

the pulp, because the pulp is protected within a hard, unyielding container of dentin.
b. The vasculature enters through the apical canal and pursues a direct route up the root 

pulp to the coronal area.
c. The vasculature enters through the apical canal and pursues a direct route up the root 

pulp to the coronal area.
d. The vessels produce branches that pass peripherally to a plexus that lies in and adjacent 

to the odontogenic zone of the root.

REF: Histology of the pulp, p. 121
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23. ANS: c
a. The plexus of Raschkow comprises both myelinated and nonmyelinated axons.
b. The plexus of Raschkow comprises both myelinated and nonmyelinated axons.
c. Correct. The parietal layer of nerves, comprising both myelinated and nonmyelinated 

axons, is also known as the nerve plexus of Raschkow.
d. From the parietal layer, the nerves lose their myelin sheath and pass into the odontogenic 

zone.

REF: Histology of the pulp, p. 122

24. ANS: a
a. Correct. Most pulpal nerve endings are in the odontogenic region of the pulp horns.
b. Some pulpal nerve endings terminate on or in association with the odontoblasts.
c. Other pulpal nerve endings are found in the predentinal tubules, usually in the region of 

pulp horns or roof of the coronal area.
d. Few nerve endings are located along the larger muscular blood vessels in the central pulp.

REF: Histology of the pulp, p. 122

25. ANS: b
a. As a result of both aging and trauma, pulpal cells decrease in general.
b. Correct. Reparative dentin usually forms under traumatized areas.
c. Areas of dentinal changes, such as dead tracts and mineral deposits, appear in zones of 

trauma.
d. As the tooth ages, pulp decreases in size because of the continued deposition of dentin.

REF: Regressive changes, p. 125

26. ANS: a
a. Correct. True denticles have dental tubules like dentin.
b. False denticles are concentric layers of calcified tissue.
c. Some pulps contain diffuse areas of collagen, and others have bundles of them probably 

because of injury, but this is not a true denticle.
d. The center of a false denticle may contain a group of cells that appear necrotic.

REF: Regressive changes, p. 125

27. ANS: d
a. Denticles are classified as free, attached, or embedded.
b. Denticles are classified as free, attached, or embedded.
c. Denticles are classified as free, attached, or embedded.
d. Correct. Denticles are classified as free, attached, or embedded.

REF: Regressive changes, pp. 126–127
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28. ANS: c
a. Diffuse calcifications appear as irregular calcified deposits along collagen fiber bundles 

or blood vessels in the pulp.
b. Diffuse calcification is considered a pathologic condition.
c. Correct. These calcifications appear more often in the root canal than in the coronal area 

of the pulp.
d. These calcifications appear more often in the root canal than in the coronal area of the 

pulp.

REF: Regressive changes, p. 127

29. ANS: b
a. Direct innervation theory is based on the belief that the nerves extend to the dentinoe-

namel junction.
b. Correct. Transduction theory proposes that odontoblasts are receptors passing impulses 

to nerve endings in the peripheral pulp.
c. Hydrodynamic theory is based on fluid movement through tubules stimulating receptors 

in the pulp.
d. Mechanoreceptors function within hydrodynamic theory.

REF: Pain and the pulp–dentin complex, p. 123

30. ANS: a
a. Correct. The large nerve trunks are invested with Schwann cells.
b. The large nerve trunks are invested with Schwann cells.
c. The large nerve trunks are invested with Schwann cells.
d. The large nerve trunks are invested with Schwann cells.

REF: Histology of the pulp, p. 122
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Cementum

Multiple Choice
1. Which of the following statements is NOT correct regarding intermediate cementum?

a. Formed by inner epithelial root sheath cells.
b. Situated between granular dentin and secondary cementum.
c. Formed by cementoblasts.
d. The first cementum deposited.

2. Which of the following features of cementum does NOT resemble that of bone?
a. Hard tissue.
b. Cells contained in lacunae.
c. Exhibit canaliculi.
d. Contains haversian canals.

3. Which of the following is NOT included in OMG order frequency?
a. Overlap.
b. Overlay.
c. Gap.
d. Meet.

4. In what percentage of cases is cementum formed on the cervical enamel?
a. 60%.
b. 45–50%.
c. 30%.
d. 5–10%.

5. Which of the following structures has the hardest consistency?
a. Cellular cementum.
b. Intermediate cementum.
c. Dentin.
d. All are equally hard.

6. Which of the following layers of cementum seals dentin tubules?
a. Cellular.
b. Intermediate.
c. Secondary.
d. Cementoid.
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7. Approximately how thick is the cementum that is deposited at the root apex?
a. 30–60 µm.
b. 60–90 µm.
c. 100–150 µm.
d. 150–200 µm.

8. Which of the following reside in lacunae and appear most notably in apical cementum?
a. Cementocytes.
b. Cementoids.
c. Epithelial root sheath cells.
d. Cementoblasts.

9. Which of the following features appears deep within cementum?
a. Active cells with organelles.
b. Rough surface endoplasmic reticulum.
c. Many empty lacunae.
d. Bundles of calcified fibers.

10. Which of the following components is formed from cementoblasts and maintained by 
cementocytes?
a. Extrinsic fiber bundles.
b. Intrinsic fibers.
c. Endoplasmic reticulum.
d. Layers of cellular cementum.

11. What is the percentage of organic material in cementum?
a. 30%.
b. 30–35%.
c. 40–45%.
d. 50–55%.

12. Which of the following structures is 68–70% mineral (calcium, phosphorus)?
a. Cementum.
b. Dentin.
c. Bone.
d. Enamel.

13. Which of the many shared characteristics of hard tissue are absent in cementum?
a. Incremental lines.
b. Vasculature.
c. Permeable.
d. Collagen fibers.

14. Which of the following physical properties help distinguish cementum from enamel?
a. Yellow with no luster.
b. Yellow with high luster.
c. More mineral content.
d. Harder and lighter in color.

http://dentalebooks.com



10—Cementum 117

15. Which of the following statements is correct regarding root resorption?
a. Resorption becomes active for a period and then may stop.
b. Resorption is an ongoing continuous process that does not stop.
c. During resorption, cementum is removed.
d. Resorption can only occur on cemental surfaces.

16. Under which of the following conditions would reversal lines be created?
a. When resorption becomes active, then stops.
b. Cemental repair covers cementum resorption defects.
c. Deposition of cementum occurs following active periods of root resorption.
d. When ligament fiber bundles calcify.

17. Which of the following statements is NOT correct regarding cementicles?
a. Calcified ovoid or round nodule.
b. May be found singly or in groups.
c. Origin is a nidus of epithelial cells.
d. Similar organic/inorganic composition as dentin.

18. At which of the following locations are cementicles more prevalent?
a. Along the root surface in an aging person.
b. At a site of repeated trauma.
c. Near the surface of the cementum.
d. Close to the cementoenamel junction.

19. Which of the following is a protective function of cementoblasts?
a. Ankylosis.
b. Cementicles.
c. Cemental repair.
d. Reversal lines.

20. Which of the following occurs when a defect is filled to conform to the original morphology 
of the root surface?
a. Functional repair.
b. Anatomic repair.
c. Cemental repair.
d. Reversal repair.

Feedback
1. ANS: c

a. Intermediate cementum is formed by the inner epithelial root sheath cells that formed 
during root dentin formation.

b. Intermediate cementum is situated between the granular dentin layer of Tomes and the 
secondary cementum.

c. Correct. The secondary cementum is formed by the cementoblasts.
d. The first cementum deposited on the root’s surface is called intermediate cementum.

REF: Development of cementum, p. 129
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2. ANS: d
a. Cementum resembles bone because it is a hard tissue with cells contained in lacunae that 

exhibit canaliculi.
b. Cementum resembles bone because it is a hard tissue with cells contained in lacunae that 

exhibit canaliculi.
c. Cementum resembles bone because it is a hard tissue with cells contained in lacunae that 

exhibit canaliculi.
d. Correct. Unlike bone, cementum does not contain blood vessels, nerves, or haversian or 

Volkmann canals.

REF: Development of cementum, p. 129

3. ANS: b
a. The OMG order of frequency is known as overlap, meet, and gap.
b. Correct. The OMG order of frequency is known as overlap, meet, and gap.
c. The OMG order of frequency is known as overlap, meet, and gap.
d. The OMG order of frequency is known as overlap, meet, and gap.

REF: Development of cementum, p. 129

4. ANS: a
a. Correct. In 60% of cases, cementum is formed on the cervical enamel for a short 

distance.
b. In 60% of cases, not 45–50%, cementum is formed on the cervical enamel for a short 

distance.
c. In 30% of cases, cementum stops at the cervical line just meeting the enamel.
d. In 10% of cases, a small gap exists between the cementum and cervical enamel.

REF: Development of cementum, p. 129

5. ANS: b
a. Intermediate cementum calcifies to a greater extent than either the adjacent cellular 

cementum or the dentin and therefore has a harder consistency.
b. Correct. Intermediate cementum calcifies to a greater extent than either the adjacent 

cellular cementum or the dentin and therefore has a harder consistency.
c. Intermediate cementum calcifies to a greater extent than either the adjacent cellular 

cementum or the dentin and therefore has a harder consistency.
d. Intermediate cementum calcifies to a greater extent than either the adjacent cellular 

cementum or the dentin and therefore has a harder consistency.

REF: Intermediate cementum, p. 129
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6. ANS: b
a. Intermediate cementum is the first layer of hard tissue deposited, and it seals the tubules 

of dentin, not cellular cementum.
b. Correct. Intermediate cementum is the first layer of hard tissue deposited, and it seals 

the tubules of dentin.
c. Intermediate cementum is the first layer of hard tissue deposited, and it seals the tubules 

of dentin, not secondary cementum.
d. Intermediate cementum is the first layer of hard tissue deposited, and it seals the tubules 

of dentin, not cementoid cementum.

REF: Intermediate cementum, p. 129

7. ANS: d
a. Cementum is deposited directly on the surface of the intermediate cementum at a thick-

ness of about 30–60 µm at the cervical region of the crown.
b. Cementum increases gradually to a thickness of 150–200 µm at the root apex.
c. Cementum increases gradually to a thickness of 150–200 µm at the root apex.
d. Correct. Cementum gradually increases to a thickness of 150–200 µm at the root apex.

REF: Cellular and acellular cementum, p. 130

8. ANS: a
a. Correct. Cementocytes reside in lacunae and appear most notably in the thick apical 

cementum.
b. Cementoid is the young matrix with a formation similar to that of bone (from osteoid) 

and dentin (from predentin).
c. Epithelial root sheath cells stimulate the formation of the root dentin.
d. Cementocytes reside in lacunae and appear most notably in the thick apical cementum.

REF: Cellular and acellular cementum, p. 130

9. ANS: c
a. Near the surface of cementum, the cells appear active with organelles such as the Golgi 

apparatus, rough-surface endoplasmic reticulum, and mitochondria, which are all associ-
ated with protein secretion.

b. Near the surface of cementum, the cells appear active with organelles such as the Golgi 
apparatus, rough-surface endoplasmic reticulum, and mitochondria, which are all associ-
ated with protein secretion.

c. Correct. Deep within cementum, many lacunae appear empty, implying that these cells 
gradually die.

d. More superficially, cementum has bundles of noncalcified fibers that are associated with 
the function of attachment of periodontal fibers.

REF: Cellular and acellular cementum, p. 132
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10. ANS: b
a. Extrinsic fiber bundles of cementum have bundles of noncalcified fibers that are associ-

ated with the function of attachment of periodontal fibers.
b. Correct. Intrinsic fibers of cementum extracellular matrix (ECM) are formed from 

cementoblasts and maintained by cementocytes.
c. Intrinsic fibers of cementum ECM are formed from cementoblasts and maintained by 

cementocytes, not endoplasmic reticulum.
d. Intrinsic fibers of cementum ECM are formed from cementoblasts and maintained by 

cementocytes, not layers of cellular cementum.

REF: Cellular and acellular cementum, p. 132

11. ANS: d
a. Dentin is 30% organic material.
b. Bone is 30–35% organic material.
c. Cementum is 50–55% organic material.
d. Correct. Cementum is 50–55% organic material.

REF: Cellular and acellular cementum, Table 10.2, p. 132

12. ANS: b
a. Cementum is 45–50% mineral.
b. Correct. Dentin is 68–70% mineral (calcium, phosphorus).
c. Bone is 60–65% mineral.
d. Dentin is 68–70% mineral.

REF: Cellular and acellular cementum, Table 10.2, p. 132

13. ANS: b
a. Cementum is deposited in increments, resulting in incremental lines similar to those of 

bone, dentin, and enamel.
b. Correct. Although many blood vessels are near the surface, none actually enter the 

cementum.
c. Cementum is slightly more permeable to dyes than bone or dentin.
d. The collagen fibers formed within the cementum are associated with the cementum 

function on the root’s surface.

REF: Cellular and acellular cementum, p. 132

14. ANS: a
a. Correct. Cementum is yellow and can be distinguished from enamel because cementum, 

unlike enamel, has no luster.
b. Cementum is yellow and can be distinguished from enamel because cementum, unlike 

enamel, has no luster.
c. Cementum contains slightly less mineral than dentin or bone.
d. Cementum is lighter in color and softer than dentin.

REF: Physical properties, pp. 132–133.
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15. ANS: a
a. Correct. Resorption becomes active for a period and then may stop.
b. Resorption is not an ongoing and continuous process and may become active and then 

stop.
c. During resorption, cementum is deposited creating reversal lines.
d. Resorption can occur also in root dentin, and cemental repair can cover the defect.

REF: Aging of cementum, p. 133

16. ANS: b
a. The activation and stopping of the resorption process does not create reversal lines.
b. Correct. Reversal lines are created when cementum resorption becomes active for a 

period and then stop; deposition of cementum occurs in that period.
c. Resorption can also occur in root dentin, and cemental repair can cover this defect.
d. Reversal lines are created when cementum resorption becomes active for a period and 

then may stop; deposition of cementum occurs in that period.

REF: Aging of cementum, p. 134

17. ANS: d
a. A cementicle is a calcified ovoid or round nodule found in the periodontal ligament.
b. Cementicles may be found singly or in groups.
c. The origin of a cementicle may be a nidus of epithelial cells.
d. Correct. Cementicles are composed of calcium phosphate and collagen in the same 

amount as cementum (45–50% inorganic and 50–55% organic).

REF: Cementicles, pp. 133–134

18. ANS: a
a. Correct. Cementicles are more prevalent along the root in an aging person.
b. Cementicles may also be found at a site of trauma.
c. Cementicles are more prevalent along the root in an aging person.
d. Cementicles are more prevalent along the root in an aging person.

REF: Cementicles, p. 134

19. ANS: c
a. Because of the lack of vascularity and innervation, cementum has a difficult time with 

repair, and the normal result of injury is ankylosis, where the surrounding alveolar bone 
proper will fuse with the cementum with no intervening periodontal ligament. Ankylosis 
is not a protective function of cementoblasts.

b. A cementicle, a calcified ovoid or round nodule found in the periodontal ligament, is not 
a protective function of cementoblasts.

c. Correct. Cemental repair is a protective function of the cementoblasts after resorption 
of root dentin or cementum.

d. A cemental deposit means the development of a reversal line. This is seen at the point 
where resorption stops and deposition begins.

REF: Cemental repair: functional and anatomical, p. 134
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20. ANS: b
a. Functional repair occurs when a defect in the cementum contains a thin layer of new 

cementum and reattached perforating fibers.
b. Correct. If the repair fills in the defect to conform to the original morphology of the 

root surface it is known as anatomical repair.
c. Cemental repair is a protective function of the cementoblasts after resorption of root 

dentin or cementum.
d. If the repair fills in the defect to conform to the original morphology of the root surface 

it is known as anatomical repair.

REF: Cemental repair: functional and anatomical, p. 134
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Periodontium: Periodontal Ligament

Multiple Choice
1. Which of the following structures does NOT form from the follicle?

a. Ligament fibers.
b. Cementum.
c. Dentin.
d. Alveolar bone.

2. Which of the following is NOT a function of the periodontal ligament?
a. Support for the teeth.
b. Nutritive function.
c. Attachment hub for fibers to the tooth.
d. Transmits neural input to the masticatory apparatus.

3. Which of the flowing principal fibers is located around the necks of the teeth?
a. Dentoalveolar group.
b. Gingival group.
c. Transseptal.
d. Oblique.

4. Which of the following best describes oxytalan fibers?
a. Consist of four groups of fibers.
b. Contain a network of blood vessels, nerves, and lymphatics.
c. Continuous around the neck of the tooth.
d. Fine, elasticlike fibers supporting collagen bundles and blood vessel walls.

5. Which of the following is part of both the dentoalveolar and gingival fiber groups?
a. Free gingival fibers.
b. Alveolar crest fibers.
c. Attached gingival fibers.
d. Transseptal fibers.

6. Which of the following fiber groups is attached tooth to tooth?
a. Horizontal.
b. Oblique.
c. Interradicular.
d. Transseptal.
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7. Which of the following fiber groups specifically resists vertical or intrusive masticatory 
forces?
a. Horizontal.
b. Oblique.
c. Alveolar crest.
d. Apical.

8. Which of the following appear between each bundle of ligament fibers and withstand the 
impact of masticatory forces?
a. Nerves.
b. Vessels.
c. Interstitial spaces.
d. Oxytalan fibers.

9. Which branch of the external carotid is part of the periodontal ligament vasculature?
a. Facial artery.
b. Lingual artery.
c. Inferior alveolar artery.
d. Superior alveolar artery.

10. Which of the following conditions does NOT relate to the rich vascular supply of the peri-
odontal ligament?
a. High rate of cell turnover.
b. Ability to modify in tooth movement.
c. Healing ability.
d. Encapsulated pressure receptors.

11. Which of the following components of the neural system are noted throughout the ligament 
and especially in bundles of principal fibers?
a. Larger nerve trunks.
b. Nerve terminals.
c. Encapsulated pressure receptors.
d. Nerve trunks and finer nerves.

12. Which of the following functions is unique to first-order neuron cell bodies located within 
the periodontal ligament?
a. Terminals for proprioception.
b. Fine pain receptors.
c. Pressure receptors.
d. Anastomosed alveolar arteries.

13. The jaw-jerk test demonstrates the integrity of which nerve?
a. Facial nerve.
b. Trigeminal nerve.
c. Lingual nerve.
d. Buccal nerve.
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14. Which of the following cells are the most numerous in the periodontal ligament?
a. Osteoblasts.
b. Cementoblasts.
c. Fibroblasts.
d. Macrophages.

15. Which of the following cells are located along the surface of the alveolar bone?
a. Osteoclasts.
b. Macrophages.
c. Cementoblasts.
d. Osteoblasts.

16. In instances of both tooth mobility and periodontal disease, which of the following cells 
function in bone resorption?
a. Osteoclasts.
b. Macrophages.
c. Cementoblasts.
d. Osteoblasts.

17. Which of the following cells have both formation and breakdown functions of their respec-
tive cells?
a. Fibroblasts.
b. Macrophages.
c. Cementoblasts.
d. Osteoblasts.

18. Which of the following cells are remnants of the root sheath?
a. Fibroblasts.
b. Epithelial rests.
c. Intercellular tissue.
d. Macrophages.

19. Which of the following is a primary function of intercellular tissue?
a. Bone resorption.
b. Surround and protect the cells of the periodontal ligament.
c. Assist in collagen formation.
d. Breakdown of worn out periodontal fibers.

20. Which of the following periodontal ligament functions is the most important?
a. Supportive.
b. Sensory.
c. Nutritive.
d. Maintenance of the masticatory apparatus.

21. Which of the following tissues function in maintenance of the masticatory apparatus?
a. Vasculature and nerve.
b. Alveolar bone.
c. Cementum.
d. Periodontal.
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22. Which of the following statements is correct regarding aging and periodontal health?
a. With aging, a healthier periodontium can result from general good health of the indi-

vidual and good oral hygiene.
b. Aging does not occur in ligamentous tissues.
c. Cell activity increases, as aging occurs to assist maintenance.
d. Scalloping of cementum and alveolar bone is not a feature.

23. Which of the following tissue has the fastest rate of regeneration?
a. Gingiva.
b. Cementum.
c. Alveolar bone.
d. Dentin.

24. Which of the following fiber groups resists tipping of the teeth?
a. Alveolar crest group.
b. Horizontal fiber group.
c. Oblique fiber group.
d. Apical fiber group.

25. Which of the following fiber groups arise from the surface of the cementum in the cervical 
region and pass into the free gingiva?
a. Gingival fibers.
b. Free gingival fibers.
c. Attached gingival fibers.
d. Circular fibers.

26. Which of the following gingival fiber groups does NOT function primarily to resist gingival 
displacement?
a. Transseptal.
b. Attached gingival.
c. Free gingival.
d. Circumferential.

27. Which of the following dentoalveolar fiber groups does NOT function to resist vertical 
forces?
a. Apical.
b. Oblique.
c. Horizontal.
d. Interradicular.
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Feedback
1. ANS: c

a. The cells forming the ligament fibers, alveolar bone and cementum develop from the 
follicle.

b. The cells forming the ligament fibers, alveolar bone and cementum  develop from the 
follicle.

c. Correct. The cells forming the ligament fibers, alveolar bone, and cementum develop 
from the dental follicular tissue that surrounds the tooth.

d. The cells forming the ligament fibers, alveolar bone and cementum develop from the 
follicle.

REF: Overview, p. 136

2. ANS: c
a. The primary function of the periodontal ligament is support for the teeth. The ligament 

also transmits neural input to the masticatory apparatus and has a nutritive function 
essential to maintaining the ligament’s health.

b. The primary function of the periodontal ligament is support for the teeth. The ligament 
also transmits neural input to the masticatory apparatus and has a nutritive function 
essential to maintaining the ligament’s health.

c. Correct. The primary function of the periodontal ligament is support for the teeth. The 
ligament also transmits neural input to the masticatory apparatus and has a nutritive 
function essential to maintaining the ligament’s health.

d. The primary function of the periodontal ligament is support for the teeth. The ligament 
also transmits neural input to the masticatory apparatus and has a nutritive function 
essential to maintaining the ligament’s health.

REF: Overview, p. 136

3. ANS: b
a. The dentoalveolar group surrounds the roots of the teeth.
b. Correct. The gingival group is located around the necks of the teeth.
c. The gingival group is located around the necks of the teeth; transseptal fibers traverse 

from tooth to tooth.
d. The gingival group is located around the necks of the teeth. Oblique fibers attach tooth 

to the alveolar bone.

REF: Organization of the periodontal ligament, pp. 136–137, Figure 11.1

4. ANS: d
a. Gingival fibers consist of four groups of fibers, each having a different orientation and 

all supporting the gingiva.
b. Interstitial spaces contain a network of blood vessels, nerves, and lymphatics that main-

tains the vitality of the periodontal ligament.
c. Circular or circumferential fibers are continuous around the neck of the tooth and resist 

gingival displacement.
d. Correct. Oxytalan fibers are fine, elasticlike fibers, small in diameter, which appear to inter-

face with the collagen bundles, supporting the collagen bundles and the blood vessel walls.

REF: Organization of the periodontal ligament, pp. 136–137
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5. ANS: b
a. The free gingival fibers arise from the surface of the cementum in the cervical region and 

pass into the free gingiva as part of the gingival fiber group.
b. Correct. The alveolar crest group originates at the cervical area, just below the dentinoe-

namel junction, and extends to the alveolar crest, as well as into the gingival connective 
tissue as part of both fiber groups.

c. The attached gingival fibers arise from the alveolar crest and pass into the attached 
gingiva as part of the gingival fiber group.

d. Transseptal fibers originate in the cervical region of each crown and extend to similar 
locations on the mesial and distal surfaces of each adjacent tooth as part of the gingival 
fiber group.

REF: Organization of the periodontal ligament, p. 137

6. ANS: d
a. The horizontal fiber group extends in a horizontal direction from the midroot cementum 

to the adjacent alveolar bone proper.
b. The oblique fiber group extends in an oblique direction from the area just above the 

apical zone of the root upward to the alveolar bone.
c. Interradicular fibers are located between the roots of multirooted teeth.
d. Correct. Transseptal fibers originate in the cervical region of each crown and extend to 

similar locations on the mesial and distal surfaces of each adjacent tooth.

REF: Organization of the periodontal ligament, p. 137–138

7. ANS: b
a. Horizontal fibers resist tipping of the teeth.
b. Correct. The oblique fiber group resists vertical or intrusive masticatory forces.
c. Alveolar crest fibers resist intrusive forces.
d. Apical fibers resist vertical and extrusive forces applied to the tooth.

REF: Organization of the periodontal ligament, p. 137–138

8. ANS: c
a. Interstitial spaces appear designed to carry the vascular and neural structures both by 

encircling the tooth at regular intervals and by connecting with the vessels that run 
longitudinal to the root.

b. Interstitial spaces appear designed to carry the vascular and neural structures both by 
encircling the tooth at regular intervals and by connecting with the vessels that run 
longitudinal to the root.

c. Correct. Between each bundle of ligament fibers an interstitial space appears, designed 
to withstand the impact of masticatory forces.

d. Oxytalan fibers are small in diameter and appear to interface with the collagen bundles, 
supporting the collagen bundles and the blood vessel walls.

REF: Organization of the periodontal ligament, pp. 137–138
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9. ANS: a
a. Correct. The periodontal ligament has a rich blood supply that arises from the inferior 

and superior alveolar arteries and from branches of the facial artery from the external 
carotid.

b. Blood supply to the periodontal ligament arises from the inferior and superior alveolar 
arteries and from branches of the facial artery from the external carotid.

c. Blood supply to the periodontal ligament arises from the inferior and superior alveolar 
arteries, but these are not branches of the external carotid.

d. Blood supply to the periodontal ligament arises from the inferior and superior alveolar 
arteries, but these are not branches of the external carotid.

REF: Organization of the periodontal ligament, p. 139

10. ANS: d
a. Evidence of the ligament activity is seen in cell turnover. These conditions relate to the 

rich vascular supply of the ligament.
b. Evidence of the ligament activity is seen in its ability to modify in tooth movement. 

These conditions relate to the rich vascular supply of the ligament.
c. Evidence of the ligament activity is seen in its ability to heal. These conditions relate to 

the rich vascular supply of the ligament.
d. Correct. Encapsulated pressure receptors relate to the neural system, not the vascular 

system of the periodontal ligament.

REF: Organization of the periodontal ligament, pp. 139, 142

11. ANS: b
a. The larger nerve trunks of the periodontal ligament are found in the central zone of the 

tooth’s long axis.
b. Correct. Nerve terminals are noted throughout the ligament and especially in bundles 

of principal fibers.
c. Encapsulated pressure receptors are in greatest numbers and are known to function during 

masticatory activity.
d. Most nerve trunks and finer nerves are observed in the interstitial spaces, either in the 

tracts that traverse the ligament longitudinal to the tooth’s surface or within any of the 
spaces between bundles along the root.

REF: Organization of the periodontal ligament, pp. 139–142

12. ANS: a
a. Correct. Besides the typical sensory functions, the periodontal ligament has specialized 

encapsulated terminals for proprioception with cell bodies located in the mesencephalic 
nucleus, which is the only central nervous system (CNS) nucleus that contains first-order 
neuron cell bodies.

b. Fine pain receptors are typical sensory function.
c. Pressure receptors are typical sensory function.
d. Anastomosed alveolar arteries are part of the rich blood supply to the periodontal  

ligament, not a unique feature of neural cell bodies located within the periodontal 
ligament.

REF: Organization of the periodontal ligament, pp. 139–142
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13. ANS: b
a. The jaw-jerk reflex is a test to demonstrate the integrity of the trigeminal nerve, not the 

facial nerve.
b. Correct. The jaw-jerk reflex is a test to demonstrate the integrity of the trigeminal nerve 

in patients who have had cranial injuries or stroke.
c. The jaw-jerk reflex is a test to demonstrate the integrity of the trigeminal nerve, not the 

lingual nerve.
d. The jaw-jerk reflex is a test to demonstrate the integrity of the trigeminal nerve, not the 

buccal nerve.

REF: Organization of the periodontal ligament, clinical comment box, p. 142

14. ANS: c
a. Fibroblasts, not osteoblasts, are the most numerous cells seen in the periodontal ligament 

because of the high collagen density of this tissue.
b. Fibroblasts, not cementoblasts, are the most numerous cells seen in the periodontal liga-

ment because of the high collagen density of this tissue.
c. Correct. Fibroblasts are the most numerous cells seen in the periodontal ligament 

because of the high collagen density of this tissue.
d. Fibroblasts, not macrophages, are the most numerous cells seen in the periodontal liga-

ment because of the high collagen density of this tissue.

REF: Cells of periodontal ligament, p. 143

15. ANS: d
a. Osteoclasts, found in lacunae of resorption sites in hard tissue, originate from monocytes 

within the blood vascular system and become multinucleated cells.
b. Macrophages are found in the ligament and have mobility.
c. Cementoblasts appear along the surface of the cementum.
d. Correct. Osteoblasts are located along the surface of the alveolar bone.

REF: Cells of the periodontal ligament, p. 143

16. ANS: a
a. Correct. Osteoclasts, in instances of both tooth movement and periodontal disease, may 

function in bone resorption.
b. Macrophages phagocytose dead cells, bacteria, and foreign bodies.
c. Cementoblasts repair resorbed cementum or dentin of the root.
d. Osteoblasts form new bone in the area of the alveolar bone proper.

REF: Cells of the periodontal ligament, p. 143

17. ANS: a
a. Correct. Recent investigations show that fibroblasts, in addition to forming new collagen 

fibers, function in the breakdown of worn-out fibers.
b. Macrophages phagocytose dead cells, bacteria, and foreign bodies.
c. Cementoblasts repair resorbed cementum or dentin of the root.
d. Osteoblasts form new bone in the area of the alveolar bone proper.

REF: Cells of the periodontal ligament, p. 143
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18. ANS: b
a. Epithelial rests, not fibroblasts, are remnants of the root sheath.
b. Correct. Epithelial rests are remnants of the root sheath.
c. Intercellular tissue surrounds and protects the cells of the periodontal ligament and is the 

product of these cells, not remnants of the root sheath.
d. Epithelial rests, not macrophages, are remnants of the root sheath.

REF: Cells of the periodontal ligament, p. 143

19. ANS: b
a. Osteoclasts function in bone resorption.
b. Correct. Intercellular tissue surrounds and protects the cells of the periodontal ligament 

and is the product of these cells.
c. Intercellular tissue surrounds and protects the cells of the periodontal ligament and is the 

product of these cells.
d. Intercellular tissue surrounds and protects the cells of the periodontal ligament and is the 

product of these cells.

REF: Cells of the periodontal ligament, p. 143

20. ANS: a
a. Correct. The most important function of the periodontal ligament is support of the teeth.
b. Sensory function is not the most important function of the periodontal ligament.
c. Nutritive function is not the most important function of the periodontal ligament.
d. Maintenance of the masticatory apparatus is not the most important function of the 

periodontal ligament.

REF: Functions of the periodontal ligament, p. 145

21. ANS: d
a. Periodontal tissues function in maintenance of the masticatory apparatus because these 

tissues heal readily.
b. Periodontal tissues function in maintenance of the masticatory apparatus because these 

tissues heal readily.
c. Periodontal tissues function in maintenance of the masticatory apparatus because these 

tissues heal readily.
d. Correct. Periodontal tissues function in maintenance of the masticatory apparatus 

because these tissues heal readily.

REF: Functions of the periodontal ligament, p. 145

22. ANS: a
a. Correct. With aging, a healthier periodontium can result from general good health of 

the individual and good oral hygiene.
b. Aging does occur in ligamentous tissues, as in all other tissues of the body.
c. Cell number and activity decrease as aging takes place.
d. Scalloping of cementum and alveolar bone occurs with aging.

REF: Aging of ligament, pp. 145–146
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23. ANS: a
a. Correct. The four tissues comprising the periodontium are variable in their rate of 

regeneration, with the gingiva as the fastest and the cementum as the slowest.
b. The four tissues comprising the periodontium are variable in their rate of regeneration 

with the gingiva as the fastest and the cementum as the slowest.
c. The four tissues comprising the periodontium are variable in their rate of regeneration 

with the gingiva as the fastest and the cementum as the slowest.
d. The four tissues comprising the periodontium are variable in their rate of regeneration 

with the gingiva as the fastest and the cementum as the slowest.

REF: Aging of ligament, clinical comment box, p. 145

24. ANS: b
a. Alveolar crest group resists intrusive forces.
b. Correct. Horizontal fiber group resists tipping of the teeth.
c. Oblique fiber group resists vertical or intrusive masticatory forces.
d. Apical fibers resist vertical and extrusive forces applied to the tooth.

REF: Organization of the periodontal ligament, pp. 137–138

25. ANS: b
a. Gingival fibers consist of four groups of fibers, each having a different orientation and 

all supporting the gingiva.
b. Correct. Free gingival fibers arise from the surface of the cementum in the cervical region 

and pass into the free gingiva.
c. The attached gingival fibers arise from the alveolar crest and pass into the attached 

gingiva.
d. The circular or circumferential fibers are continuous around the neck of the tooth and 

resist gingival displacement.

REF: Organization of the periodontal ligament, p. 137

26. ANS: a
a. Correct. The primary function of transseptal fibers is to resist tooth separation mesial 

distal.
b. The primary function of attached gingival fibers is to resist gingival displacement.
c. The primary function of free gingival fibers is to resist gingival displacement.
d. The primary function of circumferential fibers is to resist gingival displacement.

REF: Organization of the periodontal ligament, p. 140, Table 11.1

27. ANS: c
a. Apical fibers resist vertical forces.
b. Oblique fibers resist vertical and intrusive forces.
c. Correct. Horizontal fibers resist horizontal and tipping forces.
d. Interradicular fibers resist vertical and lateral movement.

REF: Organization of the periodontal ligament, p. 137
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C H A P T E R  12 

Periodontium: Alveolar Process 
and Cementum

Multiple Choice
1. Which of the following best describes the primary function of the alveolar process?

a. Supporting the teeth.
b. The means of fiber attachment to the tooth roots.
c. The means of fiber attachment to the bone.
d. Development of periodontal ligament fibers.

2. Which of the following is prerequisite for the maintenance of alveolar bone and 
cementum?
a. Opposing teeth.
b. Tooth presence.
c. Tooth function.
d. Absence of periodontal disease.

3. The alveolar process is part of which of the following structures?
a. Premaxilla.
b. Palate.
c. Maxilla and mandible.
d. Alveolar bone proper.

4. Radiographically, which of the following defines the bone lining the tooth socket?
a. Alveolar bone proper.
b. Lamina dura.
c. Dense bone.
d. Supporting bone.

5. Which of the following structures covers the surface of the maxilla and mandible and sup-
ports the alveolar bone proper?
a. Cancellous bone.
b. Dense bone.
c. Cortical plate.
d. Lamina dura.

6. Which of the following is the initial function of alveolar bone development?
a. Supplies cells for tooth development.
b. Protects the soft developing primary teeth.
c. Supports the teeth.
d. Maintenance of the teeth.
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7. Which of the following is NOT a correct statement regarding the alveolar crest?
a. The coronal border of the alveolar process.
b. Located above the dentinoenamel junction.
c. Rounded on the anterior region.
d. Nearly flat in the molar area.

8. Which of the following best describes fenestration?
a. An area of bone loss where an apical root penetrates the cortical bone.
b. Missing or thin alveolar bone in the coronal area of the root.
c. Crestal bone loss between the teeth.
d. Crestal bone loss between the roots.

9. Which of the following best describes dehiscence?
a. An area of bone loss where an apical root penetrates the cortical bone.
b. Bone loss in the region of coronal area of the root.
c. Crestal bone loss between the teeth.
d. Crestal bone loss between the roots.

10. Which of the following would NOT be associated with loss of density in the lamina dura 
in the apical area of a tooth?
a. Infection.
b. Inflammation.
c. Resorption of the bony socket.
d. Health.

11. Which of the following definitions does not relate to Sharpey fibers?
a. Bundles of collagen fibers embedded in the alveolar bone proper.
b. At right angles or oblique to the root surface and alveolar bone.
c. Fibers inserting in the bone in regularly spaced intervals.
d. Appear larger than fibers inserting into the root surface.

12. Bundle bone is synonymous with which of the following?
a. Alveolar bone proper.
b. Cortical bone.
c. Sharpey fibers.
d. Haversian bone.

13. Which of the following stimulates bundle bone and is considered important in its 
maintenance?
a. Tension during mastication.
b. Nutritive canals.
c. Tooth eruption.
d. Calcium content.

14. Which of the following forms a nutrient network and extends through the long axis of the 
bone?
a. Haversian canals.
b. Volkmann canals.
c. Both haversian and Volkmann canals.
d. Neither haversian nor Volkmann canals.
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15. Marrow tissue is most abundant in which of the following structures?
a. Anterior to the maxillary molar region.
b. Molar region posterior to the maxillary sinus.
c. Anterior maxillary and mandibular region.
d. Temporomandibular area.

16. Which of the following best describes features of collagen fiber bundles as compared to 
alveolar bone proper bundles?
a. Smaller in diameter but more numerous.
b. Larger in diameter and more numerous.
c. Dissimilar function.
d. Similar distribution.

17. Which of the following periodontal structures is more resistant to resorption?
a. Cementum.
b. Dentin.
c. Bone.
d. Enamel.

18. Which of the following best describes the supportive function of cementum?
a. Cementum connects directly to the alveolar bone proper.
b. Interstitial lamellae within the cementum attach to alveolar bone proper.
c. Cementum attaches to perforating fibers of the periodontal ligament at the root surface.
d. Sharpey fibers from the cementum attach to the alveolar bone proper.

19. Which of the following scenarios best describes a leeway space?
a. Replacement of smaller primary incisors with larger permanent ones.
b. Replacement of larger primary molars by smaller permanent premolars.
c. Inclination of the permanent incisors.
d. Space made through clenching and normal mastication.

20. Which of the following is not indicative of physiologic tooth movement?
a. Leeway space.
b. Incisor liability factor.
c. Mesial drift.
d. Tipping movement.

21. Which of the following occurs in part as a result of proximal wear?
a. Leeway space.
b. Incisor liability factor.
c. Mesial drift.
d. Tipping movement.

22. Deposition of bone or cementum in a resorption zone is known as which of the 
following?
a. Hyalinization.
b. Area of reversal.
c. Reversal line.
d. Deposition line.
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23. Which of the following is indicative of orthodontic tooth movement?
a. Leeway space.
b. Incisor liability factor.
c. Mesial drift.
d. Tipping movement.

24. Which of the following is a result of orthodontic tooth movement when compression is too 
great or too rapid?
a. Tipping movement.
b. Bodily movement.
c. Hyalinization.
d. Area of nonreversal.

25. Which of the following is not considered orthodontic tooth movement?
a. Tipping and rotation.
b. Intrusion.
c. Extrusion.
d. Mesial drift.

26. Which of the following does NOT occur during aging of the alveolar bone and 
cementum?
a. Decrease in fiber bundles inserted in the bone and cementum.
b. Scalloped bone and cemental surface.
c. Increase of viable cells in the lacunae.
d. Marrow spaces become infiltrated with fat cells.

27. Under healthy periodontal circumstances, teeth may be slightly more mobile in which of the 
following occurrences?
a. In the morning.
b. In the evening.
c. Immediately following mastication.
d. Under no circumstances in health.

28. Which of the following events occurs in an edentulous jaw?
a. Increase in alveolar bone volume.
b. Unchanged internal structure of bone.
c. Open spaces in cancellous bone.
d. Increase of trabeculae in cancellous bone.

29. In the aging edentulous jaws, most of the changes occur in the location of which of the 
following structures?
a. Nerves and blood vessels.
b. Glands and fatty zone.
c. Alveolar bone.
d. Dense compact bone.
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30. Radiographs of the hard tissue are NOT useful in evaluating changes in which of the 
following?
a. Color of the gingival and alveolar mucosa.
b. Interproximal bone density.
c. Bone formation and resorption.
d. Aging of the alveolar bone.

Feedback
1. ANS: a

a. Correct. The alveolar process is the bony part of the maxilla and mandible that has the 
primary function of supporting the teeth.

b. Cementum functions as the means of fiber attachment to the tooth roots.
c. The primary function of the alveolar process is supporting the teeth, not a means of fiber 

attachment to the bone.
d. The primary function of the alveolar process is supporting the teeth, not development 

of periodontal ligament fibers.

REF: Overview, p. 147

2. ANS: c
a. Tooth function, not opposing teeth, is a prerequisite for the maintenance of the alveolar 

bone and cementum.
b. Tooth function, not tooth presence, is a prerequisite for the maintenance of the alveolar 

bone and cementum.
c. Correct.
d. Tooth function is a prerequisite for the maintenance of the alveolar bone and 

cementum.

REF: Overview, p. 147

3. ANS: c
a. The alveolar process is the part of the maxilla and mandible that supports the roots of 

teeth and is composed of alveolar bone proper and supporting bone.
b. The alveolar process is the part of the maxilla and mandible that supports the roots of 

teeth and is composed of alveolar bone proper and supporting bone.
c. Correct. The alveolar process is the part of the maxilla and mandible that supports the 

roots of teeth and is composed of alveolar bone proper and supporting bone.
d. The alveolar process is the part of the maxilla and mandible that supports the roots of 

teeth and is composed of alveolar bone proper and supporting bone.

REF: Alveolar process, p. 147
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4. ANS: b
a. Alveolar bone proper is the bone lining the tooth socket. In clinical radiographic terms, 

it is defined as the lamina dura.
b. Correct. Alveolar bone proper is the bone lining the tooth socket. In clinical radiographic 

terms, it is defined as the lamina dura.
c. Dense bone serves as the attachment bone that surrounds the roots of the teeth.
d. Supporting bone is, as the name implies, the bone that serves as a dense cortical plate to 

sustain the alveolar bone proper.

REF: Alveolar process, p. 147

5. ANS: c
a. The supporting cancellous bone underlies and supports the dense cortical bone.
b. Dense bone serves as the attachment bone that surrounds the roots of the teeth.
c. Correct. The cortical plate covers the surface of the maxilla and mandible and supports 

the alveolar bone proper.
d. Lamina dura is the alveolar bone proper defined in clinical radiographic terms.

REF: Alveolar process, p. 147

6. ANS: b
a. Alveolar bone develops initially as a protection for the soft developing primary teeth; it 

does not supply the cells for tooth development.
b. Correct. Alveolar bone develops initially as a protection for the soft developing primary 

teeth.
c. Alveolar bone develops initially as a protection for the soft developing primary teeth and 

later, as the roots develop, as a support for the teeth.
d. Alveolar bone develops initially as a protection for the soft developing primary teeth.

REF: Alveolar process, p. 147

7. ANS: b
a. The coronal border of the alveolar process is known as the alveolar crest.
b. Correct. This crest is normally located approximately 1.2–1.5 mm below the dentinoe-

namel junction of the teeth.
c. It is rounded on the anterior region and nearly flat in the molar area.
d. It is rounded on the anterior region and nearly flat in the molar area.

REF: Alveolar process, pp. 147–148

8. ANS: a
a. Correct. The area of bone loss where an apical root penetrates the cortical bone is known 

as a fenestration.
b. Bone loss in the coronal area of the root is termed dehiscence.
c. Fenestration is the area of bone loss where an apical root penetrates the cortical bone.
d. Fenestration is the area of bone loss where an apical root penetrates the cortical bone.

REF: Alveolar process, p. 148
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9. ANS: b
a. The area of bone loss where an apical root penetrates the cortical bone is known as a 

fenestration.
b. Correct. Bone loss in the coronal area of the root is termed dehiscence.
c. Dehiscence is bone loss in the coronal area of the root.
d. Dehiscence is bone loss in the coronal area of the root.

REF: Alveolar process, p. 148

10. ANS: d
a. The lamina dura is an important diagnostic landmark in determining the health of the 

periapical tissues. Loss of density usually means infection, inflammation, and resorption 
of this bony socket lining.

b. The lamina dura is an important diagnostic landmark in determining the health of the 
periapical tissues. Loss of density usually means inflammation, infection, and resorption 
of this bony socket lining.

c. The lamina dura is an important diagnostic landmark in determining the health of the 
periapical tissues. Loss of density usually means resorption of this bony socket lining, 
infection, and inflammation.

d. Correct. Health is not associated with a loss in density of the lamina dura at the apex 
of a tooth.

REF: Alveolar process, clinical comment, p. 148

11. ANS: d
a. Sharpey fibers are bundles of collagen fibers embedded in the alveolar bone proper.
b. These fibers are at right angles or oblique to the surface of the alveolar bone proper and 

along the root of the tooth.
c. The fiber bundles inserting in the bone are regularly spaced.
d. Correct. Appear similar to those that insert into the root surface cementum.

REF: Alveolar process, p. 149

12. ANS: a
a. Correct. Bundle bone is synonymous with alveolar bone proper or lamina dura.
b. Bundle bone, not cortical bone, is synonymous with alveolar bone proper or lamina dura.
c. Bundle bone, not Sharpey fibers, is synonymous with alveolar bone proper or lamina 

dura.
d. Bundle bone, not haversian bone, is synonymous with alveolar bone proper or lamina 

dura.

REF: Alveolar process, p. 149
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13. ANS: a
a. Correct. Tension on the perforating fibers during mastication is believed to stimulate 

bundle bone and is considered important in its maintenance.
b. Tension on the perforating fibers during mastication is believed to stimulate bundle bone 

and is considered important in its maintenance.
c. Tension on the perforating fibers during mastication is believed to stimulate bundle bone 

and is considered important in its maintenance.
d. Tension on the perforating fibers during mastication is believed to stimulate bundle bone 

and is considered important in its maintenance.

REF: Alveolar process, p. 149

14. ANS: a
a. Correct. The haversian canals extend through the long axis of the bone.
b. Volkmann canals enter haversian canals at right angles.
c. Haversian and Volkmann canals form a continuous system of nutrient canals that radiate 

throughout the bone, but haversian canals extend through the long axis of the bone.
d. Haversian and Volkmann canals form a continuous system of nutrient canals that radiate 

throughout the bone.

REF: Alveolar process, p. 150

15. ANS: b
a. The supporting bone of the maxilla is filled with marrow tissue, which is more abundant 

in the molar region posterior to the maxillary sinus.
b. Correct. The supporting bone of the maxilla in particular is filled with marrow tissue, 

which contains immature red blood cells and leukocytes, especially in the molar region 
posterior to the maxillary sinus.

c. Marrow tissue is more abundant in the molar region posterior to the maxillary sinus.
d. Marrow tissue is more abundant in the molar region posterior to the maxillary sinus.

REF: Alveolar process, p. 149

16. ANS: a
a. Correct. The collagen fiber bundles of cementum are smaller in diameter but more 

numerous than the bundles of alveolar bone proper.
b. The collagen fiber bundles of cementum are smaller in diameter but more numerous than 

the bundles of alveolar bone proper.
c.  The principal fiber bundle system of the periodontal ligament is balanced in function 

although distributed differently on the two surfaces.
d. Fibers are distributed differently on the two surfaces.

REF: Cemental support, pp. 150–151
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17. ANS: a
a. Correct. Cementum is more resistant to resorption than bone.
b. Cementum is more resistant to resorption than bone.
c. Cementum is more resistant to resorption than bone.
d. Cementum is more resistant to resorption than bone.

REF: Cemental support, p. 151

18. ANS: c
a. Cementum functions as a support by attaching to perforating fibers of the periodontal 

ligament at the root surface.
b. Cementum functions as a support by attaching to perforating fibers of the periodontal 

ligament at the root surface.
c. Correct. Cementum functions as a support by attaching to perforating fibers of the peri-

odontal ligament at the root surface.
d. Sharpey fibers are bundles of collagen fibers embedded in the alveolar bone proper.

REF: Alveolar process and Cemental support, pp. 149–150

19. ANS: b
a. Incisor liability factor is the replacement of the smaller primary incisors with larger 

permanent ones.
b. Correct. Leeway space is the space created in the arches by the replacement of larger 

primary molars by smaller permanent premolars.
c. Part of this increase is compensated by the inclination of the permanent incisors, but this 

is not the best descriptor of leeway space.
d. Leeway space is the space created in the arches by the replacement of larger primary 

molars by smaller permanent premolars, not through clenching and normal 
mastication.

REF: Tooth movement, pp. 151–152

20. ANS: d
a. A leeway space is created in the arches by the replacement of larger primary molars by 

smaller permanent premolars.
b. The incisor liability factor is the replacement of the smaller primary incisors with larger 

permanent ones.
c. Mesial drift is a significant occurrence during the mixed dentition period.
d. Correct. The tipping movement through orthodontia is necessary to accomplish the 

desired change in occlusion.

REF: Tooth movement, pp. 151–152
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21. ANS: c
a. A leeway space is created in the arches by the replacement of larger primary molars by 

smaller permanent premolars.
b. The incisor liability factor is the replacement of the smaller primary incisors with larger 

permanent ones.
c. Correct. Mesial drift is in part the result of proximal wear.
d. Tipping movement is a product of orthodontic movement.

REF: Tooth movement, pp. 151–152

22. ANS: b
a. When compression is too great or too rapid, it causes hyalinization of the ligament.
b. Correct. The process of deposition in a resorption zone is known as an area of reversal.
c. The area where deposition begins in an area of reversal is termed a reversal line.
d. The process of deposition in a resorption zone is known as an area of reversal, not a 

deposition line.

REF: Tooth movement, p. 153

23. ANS: d
a. A leeway space is created in the arches by the replacement of larger primary molars by 

smaller permanent premolars and is considered physiologic movement.
b. The incisor liability factor is the replacement of the smaller primary incisors with larger 

permanent ones and is considered physiologic movement.
c. Mesial drift is a significant occurrence during the mixed dentition period and is consid-

ered to be physiologic movement.
d. Correct. The tipping movement through orthodontia is necessary to accomplish the 

change in occlusion desired.

REF: Tooth movement, p. 152

24. ANS: c
a. When compression is too great or too rapid, it causes hyalinization of the ligament, not 

tipping movement.
b. When compression is too great or too rapid, it causes hyalinization of the ligament, not 

bodily movement.
c. Correct. When compression is too great or too rapid, it causes hyalinization of the 

ligament.
d. When compression is too great or too rapid, it causes hyalinization of the ligament, not 

an area of nonreversal.

REF: Tooth movement, p. 153

25. ANS: d
a. Tipping and rotation is a function of orthodontic tooth movement.
b. Intrusion is a function of orthodontic tooth movement.
c. Extrusion is a function of orthodontic tooth movement.
d. Correct. Mesial drift is a physiologic movement and not a function of orthodontic tooth 

movement.

REF: Tooth movement, pp. 152–153
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26. ANS: c
a. Aging brings bone loss with fewer fiber bundles inserted in the bone and cementum.
b. Hard tissue forms around the fibers in support of these bundles, thus creating a scalloped 

surface.
c. Correct. During aging, fewer viable cells are in the lacunae.
d. During aging, fewer viable cells are in the lacunae and the marrow spaces become infil-

trated with fat cells.

REF: Aging of the alveolar bone and cementum, p. 154

27. ANS: a
a. Correct. The mobility of individual teeth in health varies and may be more mobile in 

the morning than later in the day.
b. The mobility of individual teeth in health varies and may be more mobile in the morning 

than later in the day.
c. The mobility of individual teeth in health varies and may be more mobile in the morning 

than later in the day.
d. The mobility of individual teeth in health varies and may be more mobile in the morning 

than later in the day.

REF: Tooth movement, clinical comment, p. 153

28. ANS: c
a. The first change to occur is a decrease in alveolar bone volume.
b. Some loss of the internal structure of the bone occurs, resulting in open spaces and fewer 

trabeculae in the cancellous supporting bone.
c. Correct. Some loss of the internal structure of the bone occurs, resulting in open spaces 

and fewer trabeculae in the cancellous supporting bone.
d. Some loss of the internal structure of the bone occurs, resulting in open spaces and fewer 

trabeculae in the cancellous supporting bone.

REF: Edentulous jaws, p. 154

29. ANS: c
a. Little change occurs in the location of blood vessels and nerves.
b. Little change occurs in the location of glands and fatty zone.
c. Correct. Little change occurs in the location of blood vessels, nerves, glands, and fatty 

zone in the aging edentulous jaws or in dense compact bone of the mandible beneath 
the alveolar bone. Most of the changes occur in the alveolar bone.

d. Little change occurs in the location of the dense compact bone of the mandible beneath 
the alveolar bone.

REF: Edentulous jaws, p. 154
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30. ANS: a
a. Correct. Recognizing changes in the color of the gingival and alveolar mucosa is a valu-

able index of tissue health, but is not determined radiographically.
b. Tooth movement can be monitored through radiographic examination and changes in 

the interproximal bone density.
c. The orthodontist depends on radiographic evaluation to follow bone formation and 

resorption.
d. Radiographs of the hard tissues are useful in evaluating aging changes.

REF: Tooth movement, clinical comment, p. 154
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C H A P T E R  13 

Temporomandibular Joint

Multiple Choice
1. Temporomandibular joint (TMJ) problems can be associated with which of the following?

a. Pain in the related muscles of the jaw and neck.
b. Articulation between condyle and temporal bone.
c. Gliding action.
d. Hinge action.

2. Which of the following structures divides the TMJ in two?
a. Right and left condylar heads.
b. Articular disk.
c. Capsule and supportive ligaments.
d. Temporal fossae.

3. Which of the following structures supports the TMJ posteriorly?
a. A tendinous attachment of the capsule and the lateral pterygoid muscle.
b. The temporomandibular ligament.
c. The sphenomandibular ligament.
d. The stylomandibular ligament.

4. Which of the following is NOT related to myofascial pain dysfunction (MPD)?
a. Neuromuscular concepts.
b. Articulation concepts.
c. Occlusal concepts.
d. Muscle balance.

5. Which of the following TMJ structures is porous at birth?
a. Coronoid process.
b. Articulating surface of the condyle.
c. Condyloid process.
d. Head of the condyle.

6. The right and left heads of the mandibular condyles articulate in which of the following 
structures?
a. Condyloid process.
b. Glenoid fossae.
c. Coronoid process.
d. Ramus.
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7. The heads of the condyles and the heads of the long bones share which of the following?
a. Both form secondary ossification centers, then epiphyseal lines.
b. Both go through differentiating cell growth, cartilage matrix calcification, and bone 

replacement.
c. Cartilage cells in both are organized in long rows as they approach the bony junction.
d. Chondroblasts in both are scattered.

8. Where is the temporomandibular fossa located?
a. Posterior medial aspect of the zygomatic arch.
b. Anterior medial aspect of the zygomatic arch.
c. Inferior to the articulating surface of the condyle.
d. Posterior to the coronoid process.

9. The contents of the petrotympanic fissure include which of the following cranial nerve(s)?
a. VII.
b. X.
c. VII and IX.
d. VI and XI.

10. Which of the following is NOT correct regarding the temporomandibular fossa?
a. The temporomandibular fossa is the condyles are positioned at rest.
b. The petrotympanic fissure is at the junction of the temporal and parietal bones.
c. The origin of elastic fibers that function in retraction of the disk is on the posterior wall 

of the petrotympanic fissure.
d. The fossa is the location of sympathetic nerve innervation to the parotid gland.

11. The lower compartment of the TMJ cavity is bound by which of the following structures?
a. Superiorly, by the disk, and inferiorly, by the head of the disk.
b. Inferiorly, by the disk, and superiorly, by the head of the disk.
c. The articular fossa above and by the disk below.
d. The articular fossa below and by the disk above.

12. Which of the following best describes the articular disk?
a. Functions to lubricate movements of the condyles.
b. A dense, collagenous, fibrous pad.
c. Located between the condylar heads and the articular surfaces.
d. Both b and c are correct.

13. Which of the following statements is NOT correct regarding the synovial fluid surrounding 
the articular disk?
a. Distillate of the blood.
b. Low viscosity.
c. Provides lubrication.
d. Allows freedom of condylar movement.

14. Which of the following actions do NOT occur when the jaw opens?
a. Each condylar head moves from the articular fossa.
b. Slides along the articular plane to the articular eminence.
c. Rests on the intervening articular disk.
d. Articular disk rotates during the sliding action.
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15. Where does the articular disk attach to the inner wall of the capsule?
a. Anteriorly and posteriorly.
b. Medially and laterally.
c. Anteriorly and laterally.
d. Posteriorly and medially.

16. Which of the following best describes the structure and vascularity of the articular disk?
a. Thin and vascular in the center.
b. Thicker and avascular in the center.
c. Thicker and vascular around the margin.
d. Thin and avascular around the margins.

17. Which of the following best describes synovial tissue cell type B?
a. Produces synovial fluid.
b. Derived from blood monocytes.
c. Removes the wear-and-tear debris from the synovial fluid.
d. Provides necessary nutrients to the synovial fluid.

18. Which of the following ligaments supports the TMJ medially?
a. Lateral.
b. Temporomandibular.
c. Sphenomandibular.
d. Stylomandibular.

19. Which two structures work in concert to support the joint and limit excursions of the 
condyles?
a. The lingula and the stylomandibular ligament.
b. The lateral ligament and the capsule.
c. The sphenomandibular and stylomandibular ligaments.
d. The lateral ligament and the lingula.

20. Which of the following arteries serves the TMJ through branches of the ascending pharyn-
geal and superficial temporal arteries?
a. Maxillary.
b. Deep auricular.
c. External carotid.
d. Anterior tympanic.

21. Which of the following arteries come from the maxillary artery to help supply the TMJ?
a. Auricular and anterior tympanic.
b. Ascending and descending pharyngeal.
c. Anterior tympanic.
d. Superficial temporal and deep auricular.

22. Which division of the fifth nerve supplies all surfaces of the TMJ?
a. Ophthalmic branch.
b. Maxillary branch.
c. Mandibular branch.
d. Lingual branch.
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23. Free nerve endings found in the TMJ elicit which of the following sensations?
a. Temperature.
b. Deep pressure.
c. Pain.
d. Touch.

24. Which of the following nerve endings in the TMJ are touch receptors?
a. Ruffini endings.
b. Free nerve endings.
c. Pacinian corpuscle.
d. Meissner corpuscle.

25. Which of the following muscle groups protract the mandible and stabilize the joint?
a. Medial pterygoid.
b. Lateral pterygoid.
c. Masseter.
d. Temporalis.

26. Which of the following muscle groups is not involved in masticatory movement?
a. Elevators.
b. Depressors.
c. Protractors.
d. Suprahyoid.

27. In which of the following muscle groups is the blood supplied by the maxillary artery, and 
the nerve supplied by the pterygoid branch of the mandibular nerve?
a. Medial pterygoid.
b. Lateral pterygoid.
c. Masseter.
d. Temporalis.

28. Which of the following muscles originates from the floor of the temporal fossa and temporal 
fascia?
a. Medial pterygoid.
b. Lateral pterygoid.
c. Masseter.
d. Temporalis.

29. Which of the following muscles protracts and elevates the mandible?
a. Medial pterygoid.
b. Lateral pterygoid.
c. Masseter.
d. Temporalis.

30. What is the treatment of choice for TMJ pain?
a. Occlusal adjustment.
b. Administration of mandibular anesthetic.
c. Orthodontia.
d. Hypnotherapy—pins.
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Feedback
1. ANS: a

a. Correct. TMJ problems can be associated with pain in the related muscles of the jaws 
and neck.

b. Articulation between condyle and temporal bone is a normal function of the TMJ.
c. The gliding action is a normal function of the TMJ.
d. The hinge action is a normal function of the TMJ.

REF: Overview, p. 156

2. ANS: b
a. The fibrous articular disk divides the joint in two, not the right and left condylar heads.
b. Correct. The fibrous articular disk divides the joint in two.
c. The fibrous articular disk divides the joint in two, not the capsule and supportive 

ligaments.
d. The fibrous articular disk divides the joint in two, not the temporal fossae.

REF: Overview, p. 156

3. ANS: d
a. The joint is supported anteriorly by a tendinous attachment of the capsule and the lateral 

pterygoid muscle.
b. The joint is supported laterally by the lateral or temporomandibular ligament.
c. The joint is supported medially by the sphenomandibular ligament.
d. Correct. The joint is supported posteriorly by the stylomandibular ligament.

REF: Overview, p. 156

4. ANS: b
a. MPD is defined as a complex problem relating to neuromuscular concepts, occlusal 

concepts, muscle balance, tooth morphology, and guidance and psychophysiologic factors.
b. Correct. MPD is defined as a complex problem relating to neuromuscular concepts, 

occlusal concepts, muscle balance, tooth morphology, and guidance and psychophysio-
logic factors. Articulation concepts are not included in this complex problem.

c. MPD is defined as a complex problem relating to neuromuscular concepts, occlusal 
concepts, muscle balance, tooth morphology, and guidance and psychophysiologic factors.

d. MPD is defined as a complex problem relating to neuromuscular concepts, occlusal 
concepts, muscle balance, tooth morphology, and guidance and psychophysiologic factors.

REF: Overview, p. 156

5. ANS: d
a. The head of the condyle is porous at birth.
b. The head of the condyle is porous at birth.
c. The head of the condyle is porous at birth.
d. Correct. The head of the condyle is porous at birth.

REF: Structure, p. 157
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6. ANS: b
a. The condyloid process includes the neck of the mandibular condyle and the mandibular 

condyle.
b. Correct. The right and left heads of the mandibular condyles articulate in the temporo-

mandibular or glenoid fossae.
c. The coronoid process is an anatomical location on the mandible.
d. The ramus is the ascending portion of the mandible extending from the mandibular notch 

to the angle.

REF: Structure, p. 157, Figure 13.1

7. ANS: b
a. Secondary ossification centers produce cartilage–bone junctions termed epiphyseal lines, 

where the lengthening of long bone occurs. No epiphyseal line is formed in the 
condyles.

b. Correct. The heads of the condyle accomplish growth much like that of long bones. 
Differentiation of new cartilage cells first appears, and then cartilage matrix around these 
cells develops, which is subsequently replaced by bone.

c. As a differentiation, the cartilage cells in long bones are organized in long rows as they 
approach the bony junction.

d. As a differentiation, the chondroblasts are scattered in the condyles.

REF: Structure, p. 158

8. ANS: a
a. Correct. The temporomandibular fossa is located at the posterior medial aspect of the 

zygomatic arch.
b. The temporomandibular fossa is located at the posterior, not anterior, medial aspect of 

the zygomatic arch.
c. The temporomandibular fossa is located at the posterior medial aspect of the zygomatic 

arch, not inferior to the articulating surface of the condyle.
d. The temporomandibular fossa is located at the posterior medial aspect of the zygomatic 

arch, not posterior to the coronoid process.

REF: Structure, p. 158

9. ANS: c
a. The contents of the petrotympanic fissure include communications of cranial nerves VII 

and IX with the infratemporal fossa, not VII alone.
b. The contents of the petrotympanic fissure include communications of cranial nerves VII 

and IX with the infratemporal fossa, not X.
c. Correct. The contents of the petrotympanic fissure include communications of cranial 

nerves VII and IX with the infratemporal fossa.
d. The contents of the petrotympanic fissure include communications of cranial nerves VII 

and IX with the infratemporal fossa, not VI and XI.

REF: Structure, p. 158
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10. ANS: d
a. The temporomandibular fossa is where the condyles are positioned at rest.
b. This is the junction of the temporal and parietal bones.
c. Some authors report that the origin of elastic fibers, which insert into the posterior part 

of the disk, is on the posterior wall of this fissure. These elastic fibers may function in 
retraction of the disk.

d. Correct. The tympanic nerve branches off cranial nerve IX to pass through the petro-
tympanic fissure as the lesser petrosal nerve which synapses in the otic ganglion, and 
provides parasympathetic innervation to the parotid gland.

REF: Structure, pp. 162–163

11. ANS: a
a. Correct. The lower compartment is bound superiorly by the disk and inferiorly by the 

head of the disk.
b. The lower compartment is bound superiorly by the disk and inferiorly by the head of 

the disk.
c. The upper compartment is bound by the articular fossa above and by the disk below.
d. The upper compartment is bound by the articular fossa above and by the disk below.

REF: Structure, p. 159

12. ANS: d
a. Synovial fluid lubricates movements of condyles.
b. The articular disk is a dense, collagenous, fibrous pad between the condylar heads and 

the articular surfaces.
c. The articular disk is a dense, collagenous, fibrous pad between the condylar heads and 

the articular surfaces.
d. Correct. The articular disk is a dense, collagenous, fibrous pad between the condylar 

heads and the articular surfaces.

REF: Structure, p. 160

13. ANS: b
a. Synovial fluid is a distillate of the blood having a high viscosity that provides lubrication 

and allows freedom of condylar movement.
b. Correct. Synovial fluid is a distillate of the blood, having a high, not low, viscosity that 

provides lubrication and allows freedom of condylar movement.
c. Synovial fluid is a distillate of the blood, having a high viscosity that provides lubrication 

and allows freedom of condylar movement.
d. Synovial fluid is a distillate of the blood, having a high viscosity that provides lubrication 

and allows freedom of condylar movement.

REF: Structure, p. 160
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14. ANS: d
a. When the jaw opens, each condylar head moves from the articular fossa and slides along 

the articular plane to the articular eminence while resting on the intervening articular 
disk.

b. When the jaw opens, each condylar head moves from the articular fossa and slides along 
the articular plane to the articular eminence while resting on the intervening articular 
disk.

c. When the jaw opens, each condylar head moves from the articular fossa and slides along 
the articular plane to the articular eminence while resting on the intervening articular 
disk.

d. Correct. The head of the condyle, not the articular disk, rotates during the sliding action.

REF: Structure, p. 160

15. ANS: a
a. Correct. The articular disk attaches to the inner wall of the capsule anteriorly and 

posteriorly.
b. The articular disk attaches medially and laterally to the head of the condyle.
c. The articular disk attaches to the inner wall of the capsule anteriorly and posteriorly.
d. The articular disk attaches to the inner wall of the capsule anteriorly and posteriorly.

REF: Structure, p. 160

16. ANS: c
a. The articular disk is thin and avascular, not vascular, in its center.
b. The articular disk is thin, not thick, and avascular in its center.
c. Correct. The articular disk is thin and avascular in its center but thicker and vascular 

around the margin.
d. The articular disk is thicker and vascular, not avascular, around the margin.

REF: Structure, p. 160

17. ANS: a
a. Correct. Synovial cell type B produces synovial fluid.
b. Synovial cell type A is derived from blood monocytes.
c. Synovial cell type A removes the wear-and-tear debris from the synovial fluid.
d. Synovial cell type B produces synovial fluid.

REF: Structure, p. 161

18. ANS: c
a. The capsule is strengthened laterally by the lateral ligament.
b. Laterally the capsule is strengthened by the lateral ligament or temporomandibular 

ligament.
c. Correct. The sphenomandibular ligament supports the TMJ medially.
d. Posteriorly, the stylomandibular ligament arises from the styloid process and inserts on 

the posterior border of the ramus.

REF: Structure, p. 161
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19. ANS: b
a. The lateral ligament and the capsule, not the lingula and the stylomandibular ligament, 

work in concert to support the joint and limit excursions of the condyles to the normal 
range.

b. Correct. The lateral ligament and the capsule work in concert to support the joint and 
limit excursions of the condyles to the normal range.

c. The sphenomandibular and stylomandibular ligaments serve as support.
d. The lateral ligament and the capsule, not the lateral ligament and the lingula, work in 

concert to support the joint and limit excursions of the condyles to the normal range.

REF: Structure, p. 161

20. ANS: c
a. The external carotid artery serves the TMJ through branches of the ascending pharyngeal 

and superficial temporal arteries, not the maxillary artery.
b. The external carotid artery serves the TMJ through branches of the ascending pharyngeal 

and superficial temporal arteries, not the deep auricular artery.
c. Correct. The external carotid artery serves the TMJ through branches of the ascending 

pharyngeal and superficial temporal arteries.
d. The external carotid artery serves the TMJ through branches of the ascending pharyngeal 

and superficial temporal arteries, not the anterior tympanic artery.

REF: Structure, p. 161; Figure 13.12

21. ANS: a
a. Correct. From the maxillary artery come the auricular and anterior tympanic arteries, 

which also supply the joint.
b. From the maxillary artery come the auricular and anterior tympanic arteries, which also 

supply the joint, not the ascending and descending pharyngeal arteries.
c. From the maxillary artery come the auricular and anterior tympanic arteries, which also 

supply the joint, not just the anterior tympanic arteries.
d. From the maxillary artery come the auricular and anterior tympanic arteries, which also 

supply the joint, not the superficial temporal and deep auricular arteries.

REF: Structure, p. 161; Figure 13.12

22. ANS: c
a. The mandibular, not the ophthalmic, division of the fifth nerve supplies all surfaces of 

the TMJ.
b. The mandibular division, not the maxillary division, of the fifth nerve supplies all surfaces 

of the TMJ.
c. Correct. The mandibular division of the fifth nerve supplies all surfaces of the TMJ.
d. The mandibular division of the fifth nerve, not the lingual branch supplies all surfaces 

of the TMJ.

REF: Structure, p. 162; Figure 13.13
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23. ANS: c
a. Ruffini endings are temperature receptors.
b. Pacinian endings are deep pressure receptors.
c. Correct. Free nerve endings are pain receptors.
d. Meissner corpuscles are touch receptors.

REF: Structure, p. 162; Figure 13.14

24. ANS: d
a. Ruffini endings are temperature receptors.
b. Pacinian endings are deep pressure receptors.
c. Free nerve endings are pain receptors.
d. Correct. Meissner corpuscles are touch receptors.

REF: Structure, p. 162; Figure 13.14

25. ANS: b
a. The medial pterygoid exerts vertical forces in closing the jaw.
b. Correct. The lateral pterygoid muscles protract the mandible and stabilize the joint.
c. The masseter exerts vertical forces in closing the jaw.
d. The temporalis exerts vertical forces in closing the jaw.

REF: Structure, p. 162

26. ANS: d
a. Masticatory movement is the synergistic action of the three groups of muscles—the eleva-

tors, depressors, and protractors; these muscles function together and at different times 
during mastication of food.

b. Masticatory movement is the synergistic action of the three groups of muscles—the eleva-
tors, depressors, and protractors; these muscles function together and at different times 
during mastication of food.

c. Masticatory movement is the synergistic action of the three groups of muscles—the eleva-
tors, depressors, and protractors; these muscles function together and at different times 
during mastication of food.

d. Correct. Masticatory movement is the synergistic action of the three groups of muscles—
the elevators, depressors, and protractors; these muscles function together and at different 
times during mastication of food.

REF: Structure, p. 162

27. ANS: b
a. The blood supply of the medial pterygoid is from the maxillary artery, and the nerve 

supply is from the mandibular division of the trigeminal nerve.
b. Correct. Blood is supplied to the lateral pterygoid from the maxillary artery, and the 

nerve supply from the pterygoid branch of the mandibular nerve.
c. The masseter blood supply is from the superficial temporal and the maxillary arteries, 

and the nerve supply comes from the mandibular division of the trigeminal nerve.
d. The temporalis blood supply is from the superficial temporal and maxillary arteries, and 

the nerve supply is from the deep temporal branches of the mandibular nerve.

REF: Structure, pp. 162–163
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28. ANS: d
a. The medial pterygoid arises from the medial surface of the lateral pterygoid plate and 

inserts on the inferior surface of the ramus and on the angle of the mandible.
b. The lateral pterygoid has two heads, the upper arising from the greater wing of the 

sphenoid and the lower from the pterygoid plate.
c. The masseter muscle has a deep and superficial part. The superficial fibers originate from 

the anterior two thirds of the lower border of the zygomatic arch, and the deep fibers 
originate from the medial surface of the same arch.

d. Correct. The temporalis muscle fibers originate from the floor of the temporal fossa and 
temporal fascia.

REF: Structure, pp. 162–163

29. ANS: a
a. Correct. The medial pterygoid muscle protracts and elevates the mandible.
b. Both heads of the lateral pterygoid muscle protrude the mandible and pull the articular 

disk forward.
c. The masseter muscle elevates the jaw and clenches the teeth.
d. The temporalis muscle elevates and retracts the mandible and clenches the teeth.

REF: Structure, pp. 162–163

30. ANS: a
a. Correct. Several approaches exist, but occlusal adjustment is usually the treatment of 

choice because of the prevalence of malocclusion.
b. The administration of a mandibular anesthetic could help alleviate the pain but is not 

the treatment of choice.
c. Several approaches exist, including orthodontia, but occlusal adjustment is usually the 

treatment of choice.
d. Several approaches exist, but occlusal adjustment is usually the treatment of choice.

REF: Remodeling of temporomandibular joint articulation, consider the patient box, p. 164
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C H A P T E R  14 

Oral Mucosa

Multiple Choice
1. Keratinized epithelium covers which of the following surfaces?

a. Cheeks.
b. Lips.
c. Palate.
d. Soft palate.

2. Taste is NOT associated with which of the following papillae?
a. Filiform.
b. Fungiform.
c. Foliate.
d. Circumvallate.

3. What part of the tongue is associated with bitter taste?
a. At the tip.
b. The sides.
c. Back of the tongue.
d. All over.

4. Which type of mucosa is firmly attached to the underlying bone?
a. Masticatory.
b. Free.
c. Attached.
d. Interdental.

5. Which of the following are cells of the oral mucosa?
a. Langerhans cells.
b. Merkel cells.
c. Melanocytes.
d. Keratinocytes.

6. Which of the following types of mucosa covers the hard palate and alveolar ridges?
a. Lining mucosa.
b. Masticatory mucosa.
c. Specialized mucosa.
d. Nonspecialized mucosa.
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7. Which type of oral mucosa is structurally soft, pliable, and nonkeratinized?
a. Lining mucosa.
b. Masticatory mucosa.
c. Specialized mucosa.
d. Nonspecialized mucosa.

8. Which of the following layers of the lamina propria contain the deeper plexus of vessels and 
nerves?
a. Papillary.
b. Subcutaneous.
c. Reticular.
d. Submucosa.

9. Which of the following best describes the stratum superficiale of lining mucosa?
a. A layer of cuboidal cells.
b. Oval and somewhat flattened cell layer.
c. Flattened cells with small oval nuclei.
d. Cuboidal cells with small oval nuclei.

10. Which of the following tissue is associated with small, round seromucous glands of the 
lamina propria?
a. Lips.
b. Cheeks.
c. Floor of mouth.
d. Soft palate.

11. Which of the following is the transparent component of the epithelium in the vermilion 
border?
a. Blood vessels.
b. Eleidin.
c. Hair follicles.
d. Sweat glands.

12. Which of the following best describes Fordyce spots in lip tissue?
a. Sebaceous glands associated with hair follicles.
b. Ectopic sebaceous glands not associated with hair follicles.
c. Sweat glands.
d. Erector pili.

13. Which of the following structures is NOT found beneath the connective tissue lamina 
propria of the soft palate?
a. Submucosa.
b. Muscles of the soft palate.
c. Keratinized epithelium.
d. Mucous glands.
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14. Which of the following features differentiates cheek tissue from the lips or soft palate?
a. Nonkeratinized stratified squamous epithelium.
b. Lamina propria.
c. Underlying submucosa.
d. Fat cells and seromucous glands.

15. Which of the following tissue is NOT found in the floor of the mouth?
a. Loosely attached nonkeratinized mucous membrane.
b. Firmly attached nonkeratinized mucous membrane.
c. Minor salivary glands.
d. Sublingual glands.

16. In masticatory mucosa, which of the following interface with a membrane separating the 
epithelium and connective tissue?
a. Basal cells.
b. Hemidesmosomes.
c. Anchoring fibrils.
d. Desmosomes.

17. Which of the following cell layers contains many keratohyalin granules?
a. Stratum corneum.
b. Stratum granulosum.
c. Stratum spinosum.
d. Stratum basale.

18. Which layer of cells in masticatory mucosa is filled with soft keratin?
a. Stratum corneum.
b. Stratum granulosum.
c. Stratum spinosum.
d. Stratum basale.

19. In the oral mucosa, which of the following are also known as macula adherens?
a. Desmosomes.
b. Hemidesmosomes.
c. Tonofibrils.
d. Intracellular filaments.

20. The free gingival groove separates the free gingiva and which of the following?
a. Marginal gingiva.
b. Attached gingiva.
c. The interdental zone.
d. Alveolar mucosa.

21. The mucogingival junction separates the alveolar mucosa and which of the following 
structures?
a. Free gingiva.
b. Attached gingiva.
c. Free gingival groove.
d. Tooth.
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22. Which of the following is the unique feature of attached gingiva?
a. Smooth surface.
b. Keratinized.
c. Junctional epithelium.
d. Parakeratinized mucosa.

23. In junctional epithelium, which of the following characteristics indicates a higher rate of cell 
turnover as compared to other gingival epithelial cells?
a. Fewer desmosomes.
b. Fewer organelles.
c. Less endoplasmic reticulum.
d. Less Golgi apparatus.

24. Which of the following best describes the interdental papilla?
a. Gingiva located between the teeth on both labial and lingual surfaces.
b. Concave zone of gingiva between the lingual and vestibular papilla.
c. Thin, nonkeratinized epithelium.
d. Fills the space created by the apical areas of adjacent crowns.

25. On the hard palate, which of the following are folds of epithelium supported by dense lamina 
propria?
a. Median raphe.
b. Papillae.
c. Rugae.
d. Traction bands.

26. Which area of the palate contains a submucosal zone of fatty tissue?
a. Posterior lateral hard palate.
b. Soft palate.
c. Palatal midline.
d. Anterior lateral palate.

27. The majority of papillae on the tongue are which of the following?
a. Filiform.
b. Fungiform.
c. Circumvallate.
d. Foliate.

28. Which of the following papillae are level with the surface of the tongue and surrounded by 
a groove or sulcus?
a. Filiform.
b. Fungiform.
c. Circumvallate.
d. Foliate.

29. Which of the following papillae facilitate mastication and movement of the food on the 
surface of the tongue?
a. Filiform.
b. Fungiform.
c. Circumvallate.
d. Foliate.
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30. Which of the following structures has the least number of taste buds?
a. Soft palate.
b. Epiglottis.
c. Oropharynx.
d. Larynx and pharynx.

31. Where in the mouth are sour receptors located?
a. Tip of the tongue.
b. Front sides of the tongue.
c. Posterior sides of the tongue.
d. Center of the tongue and soft palate.

32. Which of the following cells bear microvilli that project into the taste pore or open into base 
of the pore?
a. Taste.
b. Basal.
c. Supporting.
d. Sustentacular.

33. Which of the following taste buds pass to specific branches of the glossopharyngeal nerve 
(IX)?
a. Anterior two thirds of the tongue.
b. Posterior one third of the tongue.
c. Epiglottis.
d. Larynx.

34. Which sensation is noticed most in the posterior palate?
a. Pain.
b. Heat.
c. Cold.
d. Touch.

35. Which of the following nonkeratinocytes appear in the epithelium in cases of 
inflammation?
a. Langerhans cells.
b. Merkel cells.
c. Melanocytes.
d. Lymphocytes.

36. Which of the following nonkeratinocytes are believed to function in the processing of anti-
genic material?
a. Langerhans cells.
b. Merkel cells.
c. Melanocytes.
d. Lymphocytes.
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37. Which of the following nonkeratinocytes are derived from neural crest cells that migrated 
to the epithelium during development?
a. Langerhans cells.
b. Merkel cells.
c. Melanocytes.
d. Lymphocytes.

38. Which of the following is NOT associated with aging of the oral mucosa?
a. Oral epithelium becomes thinner and more fragile.
b. Cellular activity increases.
c. The ability to repair is reduced.
d. Length of healing time is increased.

Feedback
1. ANS: c

a. Cheeks are nonkeratinized.
b. Lips are nonkeratinized.
c. Correct. Keratinized epithelium covers the palate and alveolar ridges.
d. Soft palate is nonkeratinized.

REF: Overview, p. 166

2. ANS: a
a. Correct. Taste is associated with fungiform, foliate, and circumvallate papillae.
b. Taste is associated with fungiform, foliate, and circumvallate papillae.
c. Taste is associated with fungiform, foliate, and circumvallate papillae.
d. Taste is associated with fungiform, foliate, and circumvallate papillae.

REF: Overview, p. 166

3. ANS: c
a. At the tip, sweet and salty tastes are perceived.
b. Sour taste is associated with the sides of the tongue.
c. Correct. Bitter taste is at the back of the tongue.
d. Bitter taste is at the back of the tongue, not all over.

REF: Overview, p. 166

4. ANS: a
a. Correct. The hard palate is covered by masticatory mucosa, which is firmly attached to 

the underlying bone.
b. The free gingiva is characterized by the gingival sulcus.
c. The attached gingiva has junctional epithelium, which binds the gingiva to the cervical 

of the teeth.
d. The interdental area is the tissue between the teeth below their contact point.

REF: Overview, p. 167
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5. ANS: d
a. Cells of the oral mucosa are keratinocytes and can be distinguished from the nonkerati-

nocytes, which are Langerhans cells, Merkel cells, and melanocytes.
b. Cells of the oral mucosa are keratinocytes and can be distinguished from the nonkerati-

nocytes, which are Langerhans cells, Merkel cells, and melanocytes.
c. Cells of the oral mucosa are keratinocytes and can be distinguished from the nonkerati-

nocytes, which are Langerhans cells, Merkel cells, and melanocytes.
d. Correct. Cells of the oral mucosa are keratinocytes and can be distinguished from the 

nonkeratinocytes, which are Langerhans cells, Merkel cells, and melanocytes.

REF: Overview, p. 167

6. ANS: b
a. Lining mucosa covers the floor of the mouth and the cheeks, lips, and soft palate.
b. Correct. Masticatory mucosa covers the hard palate and alveolar ridges and is so named 

because it comes in primary contact with food during mastication.
c. Specialized mucosa, which covers the surface of the tongue, is different in structure and 

appearance from the two previous tissues.
d. Lining mucosa covers the floor of the mouth and the cheeks, lips, and soft palate.

REF: Structure of oral mucosa, p. 167

7. ANS: a
a. Correct. Lining mucosa is soft, pliable, and nonkeratinized.
b. Masticatory mucosa is keratinized, indicative of the abrasion/attrition that takes place 

during mastication.
c. Specialized mucosa on the tongue surface is composed largely of cornified epithelial 

papillae, which function in mastication.
d. Lining mucosa is soft, pliable, and nonkeratinized.

REF: Structure of oral mucosa, p. 167

8. ANS: c
a. In the papillary layer, the connective tissue extends into pockets in the epithelium.
b. The subcutaneous tissue lies beneath the lamina propria or dermis.
c. Correct. The reticular layer contains the deeper plexus of vessels and nerves supported 

by the connective tissue.
d. The submucosa lies beneath the lamina propria or dermis.

REF: Structure of oral mucosa, p. 167

9. ANS: c
a. A basal layer of cuboidal cells is termed the stratum basale.
b. The next cell layer is called the stratum intermedium or stratum spinosum. The cells in 

this layer appear oval and somewhat flattened.
c. Correct. The third or superficial layer is termed the stratum superficiale, and its cells are 

flattened, with many containing small oval nuclei.
d. Stratum superficiale cells are flattened with small oval nuclei. They are not cuboidal.

REF: Structure of oral mucosa, p. 167
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10. ANS: a
a. Correct. The inner oral surface of the lips is lined with moist surface, stratified squamous 

cells, and nonkeratinized epithelium and is associated with small, round seromucous 
glands of the lamina propria.

b. The inner oral surface of the lips is associated with small, round seromucous glands of 
the lamina propria.

c. The inner oral surface of the lips is associated with small, round seromucous glands of 
the lamina propria.

d. The inner oral surface of the lips is associated with small, round seromucous glands of 
the lamina propria.

REF: Structure of oral mucosa, p. 167

11. ANS: b
a. The epithelium of the vermilion border is thin and contains eleidin, which is 

transparent.
b. Correct. The epithelium of the vermilion border is thin and contains eleidin, which is 

transparent.
c. The epithelium of the vermilion border is thin and contains eleidin, which is 

transparent.
d. The epithelium of the vermilion border is thin and contains eleidin, which is 

transparent.

REF: Structure of oral mucosa, pp. 167–168

12. ANS: b
a. Fordyce spots are ectopic sebaceous glands that are not associated with hair follicles.
b. Correct. Fordyce spots are ectopic sebaceous glands that are not associated with hair 

follicles.
c. Fordyce spots are ectopic sebaceous glands that are not associated with hair follicles, not 

sweat glands.
d. Fordyce spots are ectopic sebaceous glands that are not associated with hair follicles, not 

erector pili muscles.

REF: Structure of oral mucosa, p. 167

13. ANS: c
a. Beneath the connective tissue of the lamina propria is the submucosa, which contains 

muscles of the soft palate and mucous glands.
b. Beneath the connective tissue of the lamina propria is the submucosa, which contains 

muscles of the soft palate and mucous glands.
c. Correct. Keratinized epithelium covers the hard palate; it is not beneath the connective 

tissue of the lamina propria of the soft palate.
d. Beneath the connective tissue of the lamina propria is the submucosa, which contains 

muscles of the soft palate and mucous glands.

REF: Structure of oral mucosa, p. 168
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14. ANS: d
a. The cheeks, lips, and soft palate each have stratified squamous epithelium that is nonk-

eratinized, lamina propria, and underlying submucosa.
b. The cheeks, lips, and soft palate each have stratified squamous epithelium that is nonk-

eratinized, lamina propria, and underlying submucosa.
c. The cheeks, lips, and soft palate each have stratified squamous epithelium that is nonk-

eratinized, lamina propria, and underlying submucosa.
d. Correct. The presence of seromucous glands and fat cells is a unique feature of the cheeks.

REF: Structure of oral mucosa, pp. 168–169

15. ANS: b
a. Nonkeratinized mucous membrane covers the floor of the mouth and appears loosely 

attached to the lamina propria.
b. Correct. The adjacent undersurface of the tongue mucosa is firmly attached, but the 

mucous membrane that covers the floor of the mouth is loosely attached to the lamina 
propria.

c. Minor salivary glands are found in the floor of the mouth.
d. Right and left major sublingual salivary glands are located in the floor of the mouth.

REF: Structure of oral mucosa, p. 169

16. ANS: a
a. Correct. Basal cells interface with a membrane separating the epithelium and connective 

tissue.
b. The basal cells are attached to the basal lamina by hemidesmosomes.
c. Anchoring fibrils attach the basal lamina and the epithelial cells to the collagen fibers of 

the lamina propria.
d. Basal cells, not desmosomes, interface with a membrane separating the epithelium and 

connective tissue.

REF: Structure of oral mucosa, p. 170

17. ANS: b
a. The stratum corneum contains many keratinized cells with pyknotic nuclei.
b. Correct. The stratum granulosum contains many keratohyalin granules.
c. The stratum spinosum contains prickle cells.
d. The stratum granulosum, not the stratum basale, contains many keratohyalin granules.

REF: Structure of oral mucosa, pp. 170–171, Figure 14.10

18. ANS: a
a. Correct. The stratum corneum is characterized by thin, flattened, nonnucleated cells that 

are filled with a soft keratin that replaces the cell cytoplasm.
b. The stratum granulosum is so named because the cells contain many keratohyalin 

granules.
c. The stratum spinosum is characterized by prickle cells.
d. The stratum corneum is characterized by thin, flattened, nonnucleated cells that are filled 

with a soft keratin that replaces the cell cytoplasm.

REF: Structure of oral mucosa, pp. 170–171, Figure 14.10
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19. ANS: a
a. Correct. In the oral mucosa, desmosomes are discoid and are called macula adherens.
b. Desmosomes, not hemidesmosomes, are discoid and are called macula adherens.
c. Intracellular filaments are termed tonofibrils.
d. Tonofibrils are intracellular filaments.

REF: Structure of oral mucosa, p. 171

20. ANS: b
a. Marginal gingiva is another term for free gingiva.
b. Correct. The free gingival groove is an indistinct groove on the surface of the epithelium 

separating the free gingiva and the attached gingiva.
c. The interdental zone (groove) is the area between two adjacent teeth beneath their 

contact point.
d. The free gingival groove separates the free gingiva and the attached gingiva, not the 

alveolar mucosa.

REF: Structure of oral mucosa, p. 172

21. ANS: b
a. The mucogingival junction separates attached gingiva, not free gingiva, from alveolar 

mucosa.
b. Correct. The mucogingival junction separates attached gingiva from alveolar mucosa.
c. The free gingival groove is the junction between free and attached gingiva.
d. The mucogingival junction separates attached gingiva from alveolar mucosa, not the 

tooth.

REF: Structure of oral mucosa, p. 172

22. ANS: c
a. The attached gingiva is stippled; free gingiva has a smooth surface.
b. The free and attached gingiva are keratinized.
c. Correct. The unique feature of attached gingiva is the junctional epithelium.
d. In some instances, free gingiva may be covered with parakeratinized mucosa.

REF: Structure of oral mucosa, p. 172

23. ANS: a
a. Correct. Cells in the junctional epithelium have fewer desmosomes, which indicates a 

higher rate of turnover than occurs in the other gingival epithelial cells.
b. Cells in the junctional epithelium have many organelles, such as rough-surface endoplas-

mic reticulum, Golgi apparatus, and mitochondria, indicating high metabolic activity.
c. Cells in the junctional epithelium have many organelles, such as rough-surface endoplas-

mic reticulum, Golgi apparatus, and mitochondria, indicating high metabolic activity.
d. Cells in the junctional epithelium have many organelles, such as rough-surface endoplas-

mic reticulum, Golgi apparatus, and mitochondria, indicating high metabolic activity.

REF: Structure of oral mucosa, p. 174
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24. ANS: a
a. Correct. Gingiva located between the teeth and extending high on the interproximal 

area of the crowns on the labial and lingual surfaces is known as the interdental papilla.
b. The concave zone of gingiva between the lingual and vestibular papilla is known as the 

col, not interdental papilla.
c. The col, not the interdental papilla is composed of thin, nonkeratinized epithelium.
d. The interdental papilla fills the space created by the constricted cervical, not apical, areas 

of the adjacent crowns.

REF: Structure of oral mucosa, p. 175

25. ANS: c
a. The midline of the palate is known as the median raphe.
b. Rugae are folds of epithelium supported by dense lamina propria.
c. Correct. On each side of the median raphe are ridges of tissue called rugae, which are 

folds of epithelium supported by dense lamina propria.
d. Traction bands are bundles of collagen fibers that insert into the papillary fibers of the 

lamina propria and extend into the bony palate.

REF: Structure of oral mucosa, p. 176

26. ANS: d
a. The posterior lateral hard palate contains mucous glandular tissue.
b. In the anterior lateral palate, a zone of fatty tissue is located in the submucosa.
c. In the anterior lateral palate, a zone of fatty tissue is located in the submucosa.
d. Correct. In the anterior lateral palate, a zone of fatty tissue is located in the 

submucosa.

REF: Structure of oral mucosa, p. 176

27. ANS: a
a. Correct. Most of the papillae are filiform papillae.
b. Fungiform papillae are few in number, round, and pink, but larger than filiform 

papillae.
c. Circumvallate papillae are 8-10 in number along the junction of body and base of the 

tonsillar area of the tongue.
d. Foliate papillae are 4-11 in number along the posterior sides of the tongue.

REF: Structure of oral mucosa, pp. 176–177, Figure 14.28

28. ANS: c
a. Filiform papillae project about 2-3 mm from the surface of the tongue.
b. The fungiform papillae are mushroom shaped, with the cap usually larger than the stalk.
c. Correct. Circumvallate papillae are level with the surface of the tongue, and each has a 

surrounding groove or sulcus.
d. Foliate papillae are 4-11 in number along the posterior sides of the tongue.

REF: Structure of oral mucosa, pp. 176–177, Figure 14.28
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29. ANS: a
a. Correct. Filiform papillae facilitate mastication and movement of the food on the surface 

of the tongue.
b. Filiform, not fungiform, papillae facilitate mastication and movement of the food on the 

surface of the tongue.
c. Filiform, not circumvallate, papillae facilitate mastication and movement of the food on 

the surface of the tongue.
d. Filiform, not foliate papillae facilitate mastication and movement of the food on the 

surface of the tongue.

REF: Structure of oral mucosa, pp. 176–177

30. ANS: c
a. The soft palate has approximately 2500 taste buds.
b. The epiglottis has approximately 900 taste buds.
c. Correct. The oropharynx has approximately 250 taste buds.
d. The larynx and pharynx have approximately 600 taste buds.

REF: Structure of oral mucosa, p. 179; Box 14-2

31. ANS: c
a. The tip of the tongue contains sweet receptors.
b. Salty receptors are located along the front sides of the tongue.
c. Correct. Sour receptors are located on the posterior sides of the tongue.
d. Bitter receptors are located on the posterior center of the tongue and soft palate.

REF: Structure of oral mucosa, p. 179; Figure 14.36

32. ANS: a
a. Correct. Most taste cells bear either elongated microvilli that project into the taste pore 

or shortened villi that open into the base of the pore.
b. Basal cells are in close contact with the basal lamina.
c. Each taste bud contains a few supporting or sustentacular cells (several types) that lie in 

the periphery of the taste bud.
d. Each taste bud contains a few supporting or sustentacular cells (several types) that lie in 

the periphery of the taste bud.

REF: Structure of oral mucosa, p. 179

33. ANS: b
a. Nerves for taste buds of the anterior two thirds of the tongue pass to the chorda tympani 

branch of the facial nerve (VII).
b. Correct. Taste buds from the posterior one third of the tongue pass to specific branches 

of the glossopharyngeal nerve (IX).
c. Taste buds from the epiglottis and larynx pass to branches of the vagus nerve (X).
d. Taste buds from the epiglottis and larynx pass to branches of the vagus nerve (X).

REF: Structure of oral mucosa, p. 180
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34. ANS: c
a. Pain has its greatest level of sensitivity in the lips, pharynx, and base of the tongue.
b. Heat has its greatest level of sensitivity on the lips.
c. Correct. Cold has its greatest level of sensitivity on the lips and posterior palate.
d. Touch’s greatest sensitivity is on the lips and tip of the tongue.

REF: Nerves and blood vessels, p. 181; Table 14.1

35. ANS: d
a. Lymphocytes and polymorphonuclear leukocytes, not Langerhans cells, appear in the 

epithelium in cases of inflammation.
b. Lymphocytes and polymorphonuclear leukocytes, not Merkel cells, appear in the epithe-

lium in cases of inflammation.
c. Lymphocytes and polymorphonuclear leukocytes, not melanocytes, appear in the epithe-

lium in cases of inflammation.
d. Correct. Lymphocytes and polymorphonuclear leukocytes, appear in the epithelium in 

cases of inflammation.

REF: Epithelial nonkeratinocytes, p. 180

36. ANS: a
a. Correct. Langerhans cells are a type II antigen-processing cell found in the stratum 

spinosum and are believed to function in the processing of antigenic material.
b. Merkel cells and their axons function as touch and pressure receptors and are slowly 

adapting.
c. Melanocytes are melanin-producing cells in the basal layer of the gingival epithelium.
d. Lymphocytes are associated with gingival inflammation.

REF: Epithelial nonkeratinocytes, pp. 180–181

37. ANS: c
a. Langerhans cells are migratory and can move in and out of the epithelium in response 

to an antigenic challenge.
b. Merkel cells are located in the basal layer of the gingival epithelium and are associated 

with the terminal axon.
c. Correct. Melanocytes are derived from neural crest cells that migrated to the epithelium 

during development.
d. Melanocytes, not lymphocytes, are derived from neural crest cells that migrated to the 

epithelium during development.

REF: Epithelial nonkeratinocytes, pp. 180–181

38. ANS: b
a. With age, the oral epithelium becomes thinner and more fragile.
b. Correct. In aging, cellular activity decreases and fibrosis increases.
c. With age, the ability to repair is reduced.
d. With age, the length of healing time is increased.

REF: Changes with aging, p. 182
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C H A P T E R  15 

Salivary Glands and Tonsils

Multiple Choice
1. Which of the following statements depicts a differentiating factor of major and minor sali-

vary glands?
a. Composed of either serous or mucous cells.
b. Contain serous demilunes.
c. Contain an alveolus or acinus.
d. Delivery of saliva some distance to the oral cavity by means of a main duct.

2. Which of the following is the functional unit of the salivary gland?
a. Intercalated duct.
b. Alveolus.
c. Zymogen granules.
d. Terminal collecting duct.

3. Which of the following best describes mucous cells?
a. Secrete mostly proteins and small amounts of carbohydrates.
b. Secretion is high in carbohydrates and low in proteins.
c. Secretion contains zymogen granules.
d. Oval to round nucleus.

4. Which of the following statements best describes the configuration of a serous demilune?
a. Terminal alveolus of mucous cells with a cap of serous cells.
b. Filled with secretory granules in the apical region.
c. Contain larger droplets of mucin apically.
d. Prominent Golgi apparatus and rough endoplasmic reticulum.

5. Which of the following salivary glands are classified as minor?
a. Sublingual glands.
b. Buccal and labial glands.
c. Parotid glands.
d. Submandibular glands.

6. Which of the following salivary glands are located on the sides of the face in front of 
the ears?
a. Sublingual glands.
b. Buccal and labial glands.
c. Parotid glands.
d. Submandibular glands.
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7. Which of the following glands has a pure mucous secretion?
a. Labial.
b. Submandibular.
c. Glossopalatine.
d. Middle lingual.

8. Where are the serous glands of Ebner located?
a. Hard and soft palate.
b. At the junction of the body and base of the tongue.
c. Floor of the mouth.
d. Middle and anterior section of tongue.

9. Secretion of saliva is controlled through which of the following?
a. Salivary center in the brain.
b. Taste.
c. Receptors in the periodontium.
d. Receptors in the muscles of mastication.

10. What is the major salivary protein?
a. Amylase.
b. Lysozyme.
c. Albumin.
d. Mucin.

11. Which of the following glands have the most amylase?
a. Minor salivary glands.
b. Sublingual glands.
c. Submandibular glands.
d. Parotid glands.

12. What component in saliva increases enamel surface hardness of newly erupted teeth?
a. Calcium.
b. Potassium.
c. Sodium chloride.
d. Magnesium.

13. Of the following, which components of saliva have an antifungal action?
a. Cystatins.
b. Amylases.
c. Proline-rich proteins.
d. Histatins.

14. Which of the following components of saliva are not considered part of the mineralization 
process?
a. Cystatins.
b. Amylases.
c. Proline-rich proteins.
d. Histatins.
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15. Which of the following inorganic components is two times higher in saliva than in plasma?
a. Calcium.
b. Potassium.
c. Serum albumin.
d. Protease inhibitors.

16. Which portion of the duct system lies among the acinar cells?
a. Secretory.
b. Excretory.
c. Intercalated.
d. Striated.

17. Which of the following ducts are located in the connective tissue septa between the lobules 
and lobes of the gland?
a. Intercalated.
b. Striated.
c. Intralobular.
d. Interlobular.

18. The Stensen duct drains which of the following glands?
a. Submandibular.
b. Sublingual.
c. Parotid.
d. Buccal and labial.

19. Which of the following statements is NOT correct regarding myoepithelial cells?
a. Originate from the oral epithelium.
b. Function as muscle cells.
c. Short processes that wrap around the acinar duct cells.
d. Large nuclei and cytoplasms.

20. Where is the adenoid located?
a. Surrounds the oropharynx.
b. Oropharyngeal midline.
c. Adjacent to the posterior molars.
d. In the floor of the mouth.

21. Germinal centers are common in which of the following tonsillar tissue?
a. Lingual and palatine tonsils.
b. Pharyngeal and palatine tonsils.
c. Lingual and pharyngeal tonsils.
d. Waldeyer ring.

22. Which of the following tonsils is covered with respiratory epithelium?
a. Lingual.
b. Palatine.
c. Pharyngeal.
d. Waldeyer ring.
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23. Which of the following tonsils is rarely inflamed?
a. Palatine.
b. Lingual.
c. Pharyngeal.
d. Adenoid.

24. Plasma cells found in the area of the salivary glands produce which of the following?
a. IgA.
b. IgG.
c. B cells.
d. T cells.

Feedback
1. ANS: d

a. Both major and minor salivary glands are composed of the same type of cells, either 
serous or mucous cells or a combination of the two called serous demilunes.

b. Both major and minor salivary glands are composed of the same type of cells, either 
serous or mucous cells or a combination of the two called serous demilunes.

c. The functional unit of both major and minor salivary glands is the alveolus or acinus.
d. Correct. The major glands carry their secretion some distance to the oral cavity by means 

of a main duct.

REF: Classification of salivary glands, p. 185

2. ANS: b
a. The collecting duct is termed the secretory end piece or intercalated duct.
b. Correct. The functional unit of the salivary gland is the alveolus or acinus.
c. The functional unit of the salivary gland is the alveolus or acinus, not zymogen 

granules.
d. The functional unit of the salivary gland is the alveolus or acinus, not the terminal col-

lecting duct.

REF: Classification of salivary glands, p. 185

3. ANS: b
a. Serous cells secrete mostly proteins and small amounts of carbohydrates.
b. Correct. Mucous cells are high in carbohydrates and low in proteins, and they discharge 

a viscous product called mucin.
c. The secretion of serous cells also contains zymogen granules.
d. The nucleus of the serous cell is oval to round, and that of the mucous cell is oval to 

spindle shaped.

REF: Classification of salivary glands, p. 185
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4. ANS: a
a. Correct. A serous demilune cell-type arrangement is a terminal alveolus of mucous cells 

with a cap of serous cells.
b. The serous cell, not the serous demilune, is filled with secretory granules in the apical 

region, rough-surface endoplasmic reticulum, a Golgi apparatus, mitochondria, and an 
oval nucleus.

c. The mucous cells, not the serous demilune, contain larger droplets of mucin apically.
d. The mucous cells, not the serous demilune, exhibit a prominent Golgi apparatus and 

rough endoplasmic reticulum.

REF: Classification of salivary glands, p. 185

5. ANS: b
a. Sublingual glands are major salivary glands.
b. Correct. Buccal and labial glands are classified as minor salivary glands.
c. Parotid glands are major salivary glands.
d. Submandibular glands are major salivary glands.

REF: Major salivary glands and Minor salivary glands, pp. 186–187

6. ANS: c
a. The sublingual glands are on either side of the midline beneath the mucosa of the anterior 

floor of the mouth.
b. The glands of the cheeks and lips are termed the buccal and labial glands.
c. Correct. The parotid glands are located on the sides of the face in front of the ears.
d. The submandibular glands are inside the angle of the mandible.

REF: Major salivary glands and Minor salivary glands, pp. 186–187

7. ANS: c
a. The labial gland contributes mixed secretion to saliva.
b. The submandibular gland contributes mixed serous demilune secretion to saliva.
c. Correct. The glands of both the posterior hard palate and soft palate are called palatine 

glands, and those of the tonsillar folds are the glossopalatine glands. These glands are 
referred to as pure mucous glands and have a pure mucous secretion.

d. The middle lingual glands contribute serous secretion to saliva.

REF: Minor salivary glands, p. 188; Tables 15.1 and 15.2

8. ANS: b
a. Serous glands of Ebner are located at the junction of the tongue’s body and base, not the 

palate.
b. Correct. Serous glands of Ebner are located at the junction of the tongue’s body and 

base.
c. Serous glands of Ebner are located at the junction of the tongue’s body and base, not the 

floor of the mouth.
d. Serous glands of Ebner are located at the junction of the tongue’s body and base, not the 

middle and anterior section of tongue.

REF: Minor salivary glands, p. 188
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9. ANS: a
a. Correct. Secretion is controlled by the salivary center in the brain.
b. Saliva flow is generated by taste (gustatory).
c. Masticatory function is controlled through receptors in the periodontium and muscles 

of mastication.
d. Masticatory function is controlled through receptors in the periodontium and muscles 

of mastication.

REF: Saliva, p. 189

10. ANS: a
a. Correct. The major salivary protein is amylase, which is present in the parotid gland and 

to a lesser extent (20%) in the submandibular gland.
b. Saliva also contains the proteins lysozyme and albumin, but they are not the major salivary 

protein.
c. Saliva also contains the proteins lysozyme and albumin, but they are not the major salivary 

protein.
d. Salivary mucin is a mixture of glycoproteins.

REF: Saliva, p. 189

11. ANS: d
a. The sublingual or minor glands do not have any amylase.
b. The sublingual or minor glands do not have any amylase.
c. Amylase is present in the parotid gland and to a lesser extent (20%) in the submandibular 

gland.
d. Correct. Amylase is present in the parotid gland and to a lesser extent (20%) in the 

submandibular gland.

REF: Saliva, p. 189

12. ANS: a
a. Correct. The presence of calcium and phosphate ions in saliva increases the enamel 

surface hardness of newly erupted teeth and assists in enamel remineralization.
b. The presence of calcium ions, not potassium, in saliva increases the enamel surface hard-

ness of newly erupted teeth.
c. The presence of calcium ions, not sodium chloride, in saliva increases the enamel surface 

hardness of newly erupted teeth.
d. The presence of calcium ions, not magnesium, in saliva increases the enamel surface 

hardness of newly erupted teeth.

REF: Saliva, p. 189

13. ANS: d
a. Histatins, not cystatins, have an antifungal action.
b. Histatins, not amylases, have an antifungal action.
c. Histatins, not proline-rich proteins, have an antifungal action.
d. Correct. Histatins have an antifungal action.

REF: Saliva, p. 189; Figure 15.10
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14. ANS: b
a. Cystatins, histatins, proline-rich proteins, and statherins play a role in the mineralization 

process.
b. Correct. Amylases are connected with digestion, tissue coating, and antibacterial action, 

but not mineralization.
c. Cystatins, histatins, proline-rich proteins, and statherins play a role in the mineralization 

process.
d. Cystatins, histatins, proline-rich proteins, and statherins play a role in the mineralization 

process.

REF: Saliva, p. 189; Figure 15.10

15. ANS: b
a. Calcium is higher in plasma than in oral fluid.
b. Correct. Potassium is two times higher in saliva than in plasma.
c. Serum albumin is an organic component and its content in saliva is similar to that of 

plasma.
d. Protease inhibitors are organic components and their content in saliva is similar to that 

of plasma.

REF: Saliva, p. 190; Box 15-1

16. ANS: a
a. Correct. The duct system consists of a secretory portion, which lies among the acinar 

cells.
b. The excretory portion lies in the connective tissue septa between the lobules and lobes 

of the glands.
c. Acinar cells drain directly into intercalated ducts, which are low cuboidal cells.
d. The intercalated duct opens directly into a larger duct called the striated duct.

REF: Saliva, p. 190

17. ANS: d
a. Both intercalated and striated ducts are part of the intralobular duct system located inside 

the lobules.
b. Both intercalated and striated ducts are part of the intralobular duct system located inside 

the lobules.
c. Both intercalated and striated ducts are part of the intralobular duct system located inside 

the lobules.
d. Correct. Interlobular excretory ducts are located in the connective tissue septa between 

the lobules and lobes of the gland.

REF: Saliva, pp. 190–191

18. ANS: c
a. The Wharton duct drains the submandibular gland.
b. The Stensen duct drains the parotid gland.
c. Correct. The Stensen duct drains the parotid gland.
d. The Stensen duct drains the parotid gland, not the buccal and labial glands.

REF: Saliva, p. 191
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19. ANS: c
a. Myoepithelial cells originate from the oral epithelium at the time that the oral epithelial 

cells of the salivary gland grow into the mesenchyme.
b. The term myoepithelial cells is used because these cells have an epithelial origin and a 

muscle function.
c. Correct. Myoepithelial cells have long, not short, processes that wrap around the acinar 

and intercalated duct cells.
d. Myoepithelial cells have large nuclei and cytoplasms, containing microfilaments, enabling 

them to act as muscle cells.

REF: Myoepithelial cells, p. 191

20. ANS: b
a. Tonsillar tissue surrounds the oropharynx in a ring called the Waldeyer ring.
b. Correct. In the oropharyngeal midline is the single pharyngeal tonsil or adenoid.
c. The bilateral palatine tonsils are located adjacent to the posterior molars.
d. The floor of the mouth contains the bilateral lingual tonsils.

REF: Classification of tonsillar tissue, p. 192

21. ANS: a
a. Correct. Germinal centers are common in the lingual and palatine tonsils.
b. Germinal centers are common in the lingual and palatine tonsils.
c. Germinal centers are common in the lingual and palatine tonsils.
d. Germinal centers are common in the lingual and palatine tonsils.

REF: Classification of tonsillar tissue, p. 192

22. ANS: c
a. The orally located palatine and lingual tonsils are covered with stratified squamous epi-

thelium, not respiratory.
b. The orally located palatine and lingual tonsils are covered with stratified squamous epi-

thelium, not respiratory.
c. Correct. In the pharyngeal tonsil, the epithelium is respiratory because the tonsil is in 

the nasopharynx.
d. The Waldeyer ring consists of tonsillar tissue that surrounds the oropharynx and therefore 

has both stratified squamous epithelium and respiratory epithelium.

REF: Classification of tonsillar tissue, p. 192

23. ANS: b
a. The palatine tonsils are best recognized when they become infected and bulge into the 

throat, causing difficulty in swallowing.
b. Correct. The lingual tonsillar mass is rarely inflamed because it is located in the posterior 

floor of the mouth; the washing action of saliva provides effective cleansing.
c. The pharyngeal tonsil, or adenoid, is subject to infection in childhood.
d. The pharyngeal tonsil, or adenoid, is subject to infection in childhood.

REF: Classification of tonsillar tissue, pp. 192–193
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24. ANS: a
a. Correct. Plasma cells found in the area of the salivary glands produce IgA.
b. Plasma cells found in the area of the salivary glands produce IgA, not IgG.
c. Plasma cells found in the area of the salivary glands produce IgA.
d. Plasma cells found in the area of the salivary glands produce IgA.

REF: Function of tonsils, p. 194
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C H A P T E R  16 

Biofilms

Multiple Choice
1. Which of the following statements is NOT correct regarding the primary cuticle?

a. Deposited on the enamel’s surface by ameloblasts.
b. A thin, structureless protein membrane.
c. Is lost during eruption of the teeth.
d. Serves as an attachment of the gingival junctional epithelial cells to the tooth.

2. Which of the following statements is NOT correct regarding the acquired pellicle?
a. Composed of salivary proteins and glycoproteins.
b. A thin, structureless membrane about 0.5–1.0 mm thick.
c. Remains bacteria free.
d. Covers the entire enamel surface.

3. An increase in leukocytes in saliva is indicative of which of the following?
a. Tonsillitis.
b. Gingival inflammation.
c. Health.
d. Dental caries.

4. When do rods and filamentous organisms appear in plaque?
a. At the very beginning.
b. After a few days.
c. After a few weeks.
d. Never.

5. Which of the following are present in plaque at 1 week?
a. Cocci, rods.
b. Cocci, rods, corncobs.
c. Cocci, filaments > corncobs.
d. Filaments > corncobs, cocci.

6. Which of the following predominate in plaque by 3 weeks?
a. Cocci.
b. Rods.
c. Corncobs.
d. Filaments.
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7. Which of the following statements is NOT correct regarding the initial carious lesion?
a. Affects the prismless zone of enamel.
b. Plaque bacteria cause dissolution of surface crystals.
c. Seen clinically as a black spot on the tooth’s surface.
d. Seen clinically as a brown spot on the tooth’s surface.

8. In which of the following locations are gram-negative rods and motile spirochetes 
predominant?
a. Supragingival plaque.
b. Subgingival plaque.
c. Marginal plaque.
d. Pocket plaque.

9. Calculus is a stonelike concretion that forms on which of the following surfaces?
a. Teeth or dental prostheses.
b. Only teeth.
c. Dentin only.
d. Enamel only.

10. On which of the following surfaces is calculus LEAST likely to form?
a. Buccal surfaces of maxillary molars.
b. Lingual surfaces of the lower incisors.
c. Lingual surfaces of the lower molars.
d. Palatal surfaces of the maxillary incisors.

11. What is referred to as serumal calculus?
a. Circular profiles of calcified bacteria.
b. Supragingival calculus.
c. Subgingival calculus.
d. Marginal calculus.

12. Salivary corpuscles refer to which of the following?
a. Bacteria associated with initial plaque.
b. Increase in leukocytes in saliva.
c. Components in saliva that initiate plaque formation.
d. Organisms in saliva that stimulate acid production.

13. The cellular membrane on the tooth’s surface is referred to as which of the following?
a. Ameloblasts.
b. The enamel organ.
c. Primary cuticle.
d. Reduced enamel epithelium.

14. Which of the following initiates attachment of the junctional epithelium to enamel?
a. Cuticular protein.
b. Primary cuticle.
c. Reduced enamel epithelium.
d. Acquired pellicle.
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15. Which of the following statements is not associated with prismless zone of enamel?
a. Dissolution of surface crystals in seen in the initial carious lesion.
b. Surface layers of rods are straight.
c. The zone is about 30 mm thick.
d. The long axis of the apatite crystals is oriented parallel to the enamel surface.

Feedback
1. ANS: c

a. The primary or developmental cuticle is deposited on the enamel’s surface by the amel-
oblasts as their last function.

b. The ameloblasts secrete a thin, structureless protein membrane on the tooth’s surface.
c. Correct. The reduced enamel epithelium, not the primary cuticle, is lost during eruption 

of the teeth in the oral cavity.
d. The primary cuticle serves as an attachment of the gingival junctional epithelial cells to 

the tooth.

REF: Cuticle, p. 196

2. ANS: c
a. When the tooth’s surface is cleansed, salivary proteins and glycoproteins are quickly 

deposited with their strong attraction for the enamel surface.
b. The acquired pellicle is a thin, structureless membrane about 0.5–1.0 mm thick.
c. Correct. Although the pellicle is bacteria free when formed, bacteria rapidly attach to 

its surface.
d. The pellicle covers the entire free surface of the enamel and may penetrate any convenient 

defect in the tooth’s surface, such as a crack, a pit, or an overhanging restoration.

REF: Acquired pellicle, p. 197

3. ANS: b
a. If microscopic analysis of a saliva sample reveals many lymphocytes, tonsillitis is present.
b. Correct. An increase in leukocytes in saliva is indicative of gingival inflammation.
c. An increase in leukocytes in saliva is indicative of gingival inflammation, not an indication 

of health.
d. An increase in leukocytes in saliva is indicative of gingival inflammation, not an indication 

of dental caries.

REF: Plaque, p. 198

4. ANS: b
a. At the very beginning, only a few bacteria are on the pellicle.
b. Correct. The initial plaque changes quickly in composition to include rods and filamen-

tous organisms, which appear after a few days,.
c. Rods and filamentous organisms appear after a few days, not a few weeks.
d. Rods and filamentous organisms appear after a few days.

REF: Plaque, p. 198



16—Biofilms 181

5. ANS: c
a. Cocci and rods are present in plaque at day 1.
b. Cocci, rods, and corncobs will be observed in 3 days.
c. Correct. Cocci, filaments > corncobs will be observed in 1 week.
d. Filaments > corncobs, and cocci will be observed in 3 weeks.

REF: Plaque, p. 199; Figure 16.10

6. ANS: d
a. By 3 weeks, the filamentous organisms predominate in the plaque, not cocci.
b. By 3 weeks, the filamentous organisms predominate in the plaque, not rods.
c. By 3 weeks, the filamentous organisms predominate in the plaque, not corncobs.
d. Correct. By 3 weeks, the filamentous organisms predominate in the plaque.

REF: Plaque, p. 199; Figure 16.10

7. ANS: c
a. The initial carious lesions affect the prismless zone of enamel.
b. The initial carious lesions affect the prismless zone of enamel because plaque bacteria 

cause dissolution of these surface crystals.
c. Correct. A breakdown of enamel crystals is seen clinically as a brown, not black, spot on 

the tooth’s surface.
d. A breakdown of enamel crystals is seen clinically as a brown spot on the tooth’s surface.

REF: Plaque, p. 198

8. ANS: d
a. Gram-positive rods and cocci are in the supragingival area.
b. Gram-positive rods and cocci are in subgingival and marginal plaque.
c. Gram-positive rods and cocci are in subgingival and marginal plaque.
d. Correct. Deep in the pocket are gram-negative rods and motile spirochetes.

REF: Calculus, p. 202; Figure 16.17

9. ANS: a
a. Correct. Calculus is a stonelike concretion that forms on teeth or dental prostheses.
b. Calculus is a stonelike concretion that forms on teeth and on dental prostheses.
c. Calculus is a stonelike concretion that forms on teeth or dental prostheses, not just dentin.
d. Calculus is a stonelike concretion that forms on teeth or dental prostheses, not just 

enamel.

REF: Calculus, p. 200
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10. ANS: d
a. Calculus appears on the teeth most often near the opening of the parotid excretory duct 

on the buccal surfaces of maxillary molars.
b. Calculus appears on the lingual surfaces of the lingual incisors near the openings of the 

submandibular and lingual ducts.
c. Calculus forms on the lingual surfaces of the mandibular molars where the tongue pro-

tests the disruption of plaque buildup.
d. Correct. Calculus is least likely to form on maxillary anterior lingual surfaces because 

the tongue assists in the cleansing of that area.

REF: Calculus, p. 200

11. ANS: c
a. Circular profiles of calcified bacteria are known as bacterial ghosts.
b. Subgingival, not supragingival, calculus is referred to as serumal calculus.
c. Correct. Subgingival calculus is referred to as serumal calculus and is usually darker 

because it contains serum and blood pigments.
d. Subgingival calculus, not marginal calculus, is referred to as serumal calculus.

REF: Calculus, pp. 200–201

12. ANS: b
a. Salivary corpuscles refer to an increase in leukocytes in saliva, not bacteria associated with 

initial plaque.
b. Correct. An increase in leukocytes in saliva is indicative of gingival inflammation. These 

cells are called salivary corpuscles.
c. Salivary corpuscles refer to an increase in leukocytes in saliva, not components in saliva 

that initiate plaque formation.
d. Salivary corpuscles refer to an increase in leukocytes in saliva, not organisms in saliva 

that stimulate acid production.

REF: Plaque, p. 198

13. ANS: d
a. The cellular membrane on the tooth’s surface includes ameloblasts and other remnants 

of the enamel organ and is termed the reduced enamel epithelium.
b. The cellular membrane on the tooth’s surface includes ameloblasts and other remnants 

of the enamel organ and is the reduced enamel epithelium.
c. The cellular membrane on the tooth’s surface includes ameloblasts and other remnants 

of the enamel organ and is termed the reduced enamel epithelium, not the primary 
cuticle.

d. Correct. The cellular membrane on the tooth’s surface includes ameloblasts and other 
remnants of the enamel organ and is termed the reduced enamel epithelium.

REF: Cuticle, p. 196
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14. ANS: a
a. Correct. Cuticular protein initiates attachment of the junctional epithelium to enamel.
b. Cuticular protein initiates attachment of the junctional epithelium to enamel, not primary 

cuticle.
c. Cuticular protein initiates attachment of the junctional epithelium to enamel, not reduced 

enamel epithelium.
d. Cuticular protein initiates attachment of the junctional epithelium to enamel, not the 

acquired pellicle.

REF: Cuticle, p. 196

15. ANS: d
a. Plaque bacteria cause dissolution of surface crystals in the initial carious lesion.
b. Surface layers of rods are straight.
c. The prismless zone of enamel is about 30 mm thick.
d. Correct. The long axis of the apatite crystals is oriented nearly perpendicular, not parallel, 

to the enamel surface.

REF: Acquired pellicle and Plaque, pp. 197–198
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I N D E X

Index to question subjects. Readers are advised to 
also refer to the relevant answers.

A
accessional teeth, 51
accessory canals, 105
acinar cells, 171
acquired pellicle, 178
adenoid, 171
adenosine triphosphate (ATP), 4
aging, 126, 136, 161
agranulocyte, 3
allergic reactions, 17
alveolar bone, 125, 133, 136
alveolar bone proper (bundle bone), 133-135
alveolar crest, 134
alveolar process, 133-144
alveolar ridge, 156
ameloblasts, 52-54, 82
amelogenesis, 53
amylase, 170
anatomic repair, 117
anchoring fibrils, 16
aortic arch vessels, 28
apical cementum, 116
apoptosis (programmed cell death), 2
area of reversal, 135
articular disk, 146-147
attached gingiva, 69, 159
auricular hillocks, 38

B
basal lamina, 13
bell stage, tooth development, 51-52
bicuspid tooth, 53
biofilms, 178-183
bitter taste, 156
bone, 93, 115, 125
bundle bone (alveolar bone proper), 133-135

C
calcification, 70-71, 107
calcium, 170
calculus, 179
cancellous (spongy) bone, 16
cap stage, tooth development, 51
caries, 85, 179
cartilage, 14, 28

cell(s), 1-24
cell cycle phases, 4-5
cell division, 1
cementicles, 117
cementoblasts, 116-117
cementocytes, 116
cementoid, 54
cementum, 69, 115-122, 133-144

aging, 136
functions, 55, 135
maintenance, 133
organic material, 116
other tissues vs., 115-116
resorption resistance, 135

central nervous system, 15
central zone, pulp, 104
cerebral hemispheres, 3
cervical enamel, cementum formation, 115
cheek tissue, 158
cilia, 14
circumvallate papillae, 159
cleft lip/palate, 40-41
collagen, 56, 106, 135
common carotid artery, 28
connective tissue, 15, 28
coronal pulp, 104-105
cranial base, 28
cranial bone development, 3
cranial nerves, 2, 14, 26
crown(s), 52, 68, 70, 93-97
cusp growth, 53
cystic fibrosis, 5

D
defective development, 2
dehiscence, 134
dental follicle, 51, 55-56, 123-126
dental lamina, 50-52
dental papilla, 50, 52
dental pulp see pulp
denticle, 107
dentin, 52, 93-103

composition, 93, 116
extracellular matrix, 94
pathologic changes, 96-97
primary vs. permanent teeth, 72
types, 94

dentinal matrix, uncalcified, 53
dentinal tubules, 84, 95-96, 115
dentinoenamel junction, 84-85, 94, 96
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dentinogenesis stage, tooth development, 52-53
dentoalveolar fiber group, 123, 126
desmosomes (macula adherens), 158
developmental cuticle, 53
developmental defects, dentin, 94
differentiation, tooth development, 50-56
diffuse calcifications, 107
digestion, 16
DNA synthesis, 1
dominant genetic abnormality, 3

E
ear, 16
ear canal, 38
edentulous jaw, 136
enamel, 52-53, 68, 82-92, 116, 179

composition, 54, 82
development/formation, 53, 84
hardness/strength, 83, 85, 93, 170
permeability, 85

enamel fractures, 82, 94
enamel knots, 53
enamel lamellae, 83
enamel rods, 82-84
enamel spindles, 84
enamel tufts, 84
endochondral development, 5
endocrine system, 16
endoderm derivatives, 2, 4
epithelial membrane, 13
epithelium, 13, 68
eruption pathway, 69
erythrocytes, 14
etched enamel, 85
eyes, 39

F
face, 3, 28, 37-49
facial clefts, 40-41
facial malformation, 40
fenestration, 134
fibroblasts, 106, 125
fifth cranial nerve (trigeminal nerve), 3, 26, 28,  

147
filamentous organisms, 178
filiform papillae, 159
first-order neurons, periodontal ligament, 124
first pharyngeal arch, 25, 28, 39
first pharyngeal groove, 38
floor of the mouth, 158
foramen cecum, 40
Fordyce spots, 157
forehead, 37

free gingival groove, 158
free nerve endings, TMJ, 148

G
germinal centers, tonsillar tissue, 171
gingiva, 126
gingival fiber group, 123, 126
globular dentin, 93
glossopalatine glands, 170
glossopharyngeal nerve, 160
gnarled enamel, 83
Golgi apparatus, 1
gram-negative rods, 179
granular layer, 96

H
hard palate mucosa, 156
Haversian canals, 134
heart development, 25, 37
hemidesmosomes, 16
histatins, 170
hoarseness, 26
horizontal fiber group, 126
Hunter–Schreger bands, 83
hydroxyapatite, 82
hypodontia, 50

I
inflammation, tonsils, 172
intercellular tissue, 125
interdental papilla, 159
interglobular dentin, 94
interglobular spaces, 86
interlobular ducts, 171
intermediate cementum, 54, 115-117
internal carotid artery, 28
internasal area, 38
intertubular dentin, 95
intestinal walls, 17
intramembranous bone formation, 28
in utero calcification, 70

J
jaw, 67, 146
jaw-jerk test, 124
junctional epithelium, 159, 179

K
keratinized epithelium, 156-161
keratinocytes, 156
keratohyalin granules, 158
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L
lamina dura, 134
lamina propria, 157
Langerhans cells, 160
larynx, 13
lateral pterygoid muscle, 28, 148
leeway space, 72, 135
leukocytes, 178
lining mucosa, 157
lips, 39, 41, 158
long bones, 16
lower second premolar crown formation, 71
lower synovial compartment, 146
lungs, 26
lymph nodes, 15
lymphocytes, 160
lysosomes, 1

M
macula adherens (desmosomes), 158
major salivary glands, 169-172
mandible, 27, 133, 148
mandible cleft, 41
mandibular arch, 38
mandibular cartilage, 27
mandibular condyles, 145-146
marrow tissue, 135
masseter muscle, 28
mastication impact, 94, 124
masticatory apparatus, maintenance, 125
masticatory mucosa, 156, 158
maxilla, 133
maxillary cartilage, 27
Meckel’s cartilage, 29
medial palatal segments, 37
medial palatine process (primary palate),  

39
medial pterygoid muscle, 148
meiosis, 2
melanocytes, 161
mesoderm derivatives, 4
microvilli, 160
minor salivary glands, 169-172
mitosis, 1
mixed dentition period, 71
mobile teeth, 136
molars, 51
morphodifferentiation and histodifferentiation 

stage, 51-52
motile spirochetes, 179
mucogingival junction, 158
mucous cells, 169
multirooted teeth, 55-56
muscle, 14

muscles of mastication, 26, 28, 148
myoepithelial cells, 171
myofascial pain dysfunction (MPD), 145

N
nasal fin, 38
nasal placodes, 37
neonatal line, 83, 96
neural crest cells, 50
neurons, 14
neutrophils, 3
nonkeratinocytes, 160-161
nostrils, 38
nucleoli, 1
nucleus, 4

O
oblique fiber group, 124
odontoblast(s), 105, 107
odontoblastic processes, 95-96, 105
odontogenic zone, 95, 105
OMG order frequency, 115
optic nerve, 26
oral cavity, 37
oral facial region development, 25-36
oral mucosa, 156-168
oral pit, 25-29, 37
organs, 4, 13-24
oropharynx, 13, 25
orthodontic tooth movement, 136
osteoblasts, 125
osteoclasts, 125
oxytalan fibers, 123

P
pain treatment, TMJ, 148
palatal closure, 39, 41
palatal shelf elevation, 39, 41
palatal sutures, 29
palate, 37-49, 159
pancreas, 17
papillae, 156
parathyroid glands, 25
parietal layer of nerves (plexus of Raschkow),  

107
parotid glands, 169
perikymata, 82-86
periodontal disease, 125
periodontal health, aging, 126
periodontal ligament, 70, 123-132
periodontium, 133-144
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permanent teeth, 71-72
calcification, 70-71
first/last appearing, 71
movement, 67
root completion, 69-70

pharyngeal arch deficiencies, 27
pharyngeal pouches, 27
pharyngeal tonsils, 171
physiologic tooth movement, 135
plaque, 178
plasma cells, 172
platelets, 15
plexus of Raschkow (parietal layer of nerves),  

107
posterior palate, 160
predentin, 52, 95
preeruptive phase, 67
prefunctional eruptive phase, 68
prenatal processes, 41
primary cuticle, 178-180
primary lower lateral incisors, 70
primary palate (medial palatine process), 39
primary teeth, 55, 71-72

emergence, 70
loss, 67-72
movement, 67
roots, 55

prismless enamel, 85, 180
programmed cell death (apoptosis), 2
proteinase, 53
proximal wear, 135
pulp, 104-114

functions, 106
morphology, 104, 106

pulpal nerve endings, 107
pulpal vessels, 106
pulp apical opening, 54
pulp chamber, permanent teeth, 71
pulp horns, 104

R
radicular odontoblast cells, 105
radicular pulp, 105
radiography, 133, 137
reduced enamel epithelium, 179
Reichert cartilage, 26
respiratory system, 16
reversal lines, 117
ribosomes, 1, 4
rods, 178
rod sheath, 83
root(s), 54-55, 67-68, 117
root apex, 116

root dentin, 93-97
root sheath, 54, 125

S
saliva, 170-171, 178
salivary corpuscles, 179
salivary glands, 169-177
Schwann cells, 107
secondary dentin, 94
second pharyngeal arch, 29
second pharyngeal pouch, 25
seromucous glands, 157
serous demilune, 169
serous glands of Ebner, 170
serrated suture, 29
serumal calculus, 179
Sharpey fibers, 134
6/4 rule, 70
sixth arch vessels, 26
skeletal system, 5, 17
skin, 2, 15
skull sutures, 27
smooth muscle, 17
soft palate, 157-158
sour receptors, 160
spleen, 3, 15
spongy (cancellous) bone, 16
squamous cells, 13
squamous mesothelial cells, 13
Stensen duct, 171
stratified epithelium, 13
stratified squamous cells, 14
stratum lucidum, 15
stromal stem cells, 4
suture types, 27
sympathetic nervous system, 17
synchondrosis suture, 29
synostosis suture, 29
synovial fluid, articular disk, 146
synovial tissue cell type B, 147

T
taste, 26, 156
taste buds, 26, 160
taste pore, 160
teeth tipping, 126
temporalis muscle, 148
temporomandibular fossa, 146
temporomandibular joint (TMJ), 145-155

blood supply, 147
innervation, 147-148
muscles, 148
supporting structures, 145, 147
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tertiary dentin, 93, 95
third pharyngeal arch, 27
thyroglossal fistulas, 40
thyroid gland, 40
tissues, 1-24
tomes processes, 53
tongue, 26, 39-41, 156
tongue base, 39
tonsils, 169-177
tooth, severe injury, 95
tooth apex, 69
tooth buds, 50
tooth development, 27, 50-66
tooth eruption, 67-81, 94
tooth mobility disease, 125
tooth shedding, 67-81
tooth socket, 133
touch receptors, 148
transduction theory of dental pain, 106
transseptal fiber group, 123
trauma, pulp, 107

trigeminal nerve (cranial nerve V), 3, 26, 28, 147
tuberosities, 68
tunica media, 16
twelfth cranial nerve, 26

V
vagus nerve, testing, 26
vermilion border, 157
vertebral disks, 14
vesicles, 3
vitamin D deficiency, 94
vitelline vascular system, 5

W
Waldeyer tonsillar ring, 39

Y
yolk sac, 5
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