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Preface

The scientific subjects within dentistry are undergoing major educational
revisions in almost every dental school in the world. We remain convinced
however that, without a full understanding of oral anatomy, histology and
embryology, the dental undergraduate will remain ill-equipped for his/her
clinical studies. In producing this book, we were particularly conscious of
four major considerations:

Firstly, in these days of ‘student-centred learning’ it is becoming
increasing important that students should assess their progress by frequent
testing of their knowledge and skills. This book has been written, not
specifically for the purpose of examinations, but to help dental students at
various stages of their courses to revise. This distinction is of some
importance since it allows some items to be included on controversial
matters which might not be considered suitable for examinations.

Secondly, a proper appreciation of oral anatomy does not rely upon the
assimilation of a mass of facts because the subject is essentially ‘visual’ and
cannot be mastered simply by reading a text. In addition to some true/false
questions to test factual knowledge we have therefore provided the opportunity
for the student to assess his/her development of a visual appreciation of the
material comprising oral anatomy by incorporating numerous questions based
upon micrographs and illustrations (both in colour and black and white).

Thirdly, although oral anatomy in many dental schools remains a
‘preclinical’ subject, it is best appreciated when its relevance to the clinic is
highlighted. We have therefore included case histories that require some
anatomical information for their education. We hope that these will not only
confirm the importance of basic oral anatomy to the clinical situation but will
encourage a problem solving approach to learning and will aid motivation.

" Fourthly, as examiners at many dental schools we are only too aware of
the pressures nowadays placed upon the dental curriculum. Whilst it is
undoubtedly tempting to cut material from courses, it is exceedingly difficult
to do this without a resulting significant drop in standards. This book was
written with the clear aim of presenting a body of material that we believe
approximates to the minimum standards required for undergraduate dental
students undertaking courses which include topics belonging to oral
anatomy, histology and embryology.
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The Mouth

1 Which of the following statements are true:

(a) The oral cavity is demarcated from the oropharynx by the palatoglossal
folds.

(b) When the teeth are in occlusion, the vestibule of the mouth
communicates with the oral cavity proper in the retromolar region.

(c) The linea alba in the cheek is a hyperkeratinised line representing the
site of the occlusal plane.

(d) The parotid gland usually drains opposite the maxillary second molar
tooth.

(e) The soft palate during swallowing is depressed to meet Passavant’s ridge
on the posterior wall of the pharynx.

(f) The openings of the submandibular glands lie in the most lateral parts of

the sublingual folds.
(g) Waldeyer’s ring consists solely of the lymphatic tissue of the palatine

tonsils and the lingual tonsils.
(h) The lingual frenum usually crosses the floor of the mouth to terminate

immediately behind the lower incisors.
(i) The sulcus terminalis divides the tongue into a smaller anterior part and

a larger posterior part.
(j) The foramen caecum on the tongue represents the site of development of

the thymus gland.

2 The picture shown (Figure 1)1is
of the hard palate in the roof of the

mouth.
(a) Identify the features labelled A

to D.

(b) What type of mucosa COVErs
this region? |

(c) Where precisely would you
locate the major nerves supplying

the hard palate?
(d) Why is it difficult for infections

(pus) arising from a maxillary tooth : Figure 1
to spread along the hard palate?

Generated by CamScannér



3 Pictured is the ventral surface of
the tongue (Figure 2).

(a) Identify the features labelled o
to E.

(b) With what anatomical structurs
are the features labelled D and E
associated?

(c) What type of mucosa covers
this region?

(d) How can infections froma
mandibular tooth “pointing” bepazsh
the tongue spread into the
submandibular region of the neck?

Figure 3

4 An 18-year-old youth, on cleaning her teeth, noticed for the first time &
the.re were numerous small, light-yellow spots in the mucosa of her b ocks
(Figure 3). Close inspection by her dentist revealed occasional ducts from

which was exuding a greasy substance. A biopsy was taken and the histolog}
of the region is shown in F igure 4. ) |

(a) What are these structures? ,

(b) Why al.’e they present in the cheek region?
(c) Why did they appear at this time?

o | - Generated by CamScanner



The Jaws

S5 Which of the following statements are true:

(a) The jaws are part of the viscerocranium which houses and protects the
cranial parts of the respiratory and digestive tracts.

(b) Each maxillary bone consists of a body and zygomatic, frontal, alveolar
and palatine processes.

(c) The infra-orbital foramen in the maxilla transmits the infra-orbital
branch of the ophthalmic nerve.

(d) The greater and lesser palatine foramina are wholly located in the
palatine processes of the maxillary bones.

(e) The ramus of the mandible shows an angle inferiorly, a condylar process
supero-anteriorly, and a coronoid process supero-posteriorly.

(f) The mental foramen usually lies in the body of the mandible, below the

mesial root of the first permanent molar tooth.
(g) The genial (mental) tubercles (spines) provide attachments for the

digastric muscles.
(h) The maxillary air sinus is best visualised radiographically from a lateral

skull radiograph.
(i) The most that can be assessed from standard radiography of the tem-

poromandibular joint is the mode of functioning of the condyle within the

glenoid (mandibular) fossa. :
(j) The lamina dura is a radio-opaque line representing the hyperminer-
alised cortical bone lining the tooth socket.
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6 (Figure))

(a) Identify the structureg (A
to H) labelled on this pictyy,
which illustrate the Osteology
of the hard palate.

(b) How on a lateral skyj
radiograph (taken using 5
cephalostat) would yoy draw
a plane to indicate the lipe of
the maxilla?

(c) What is the precise
origin of the nerves

entering/leaving the foramin,
labelled D, F and G?

Figure 5

surgically remq ed?
Génerated by CamScanner
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Figure 7

8 (Figure7)

(a) What is the projection used for radiographing this skull?
{b) Identifv the structures labelled A to P.

(c) What is the clinical significance of taking this type of
radiograph?

(d) What features indicate that this is a radiograph of an
anatomical specimen and not of a living patient?
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Figure 8

9 (Figure8)

(a) The line drawn on the mandible illustrated represents a fracture line,
Bearing in mind the directions of pull of the muscles on either side of the
line, is the fracture favourable (ie the fragments remain together) or
unfavourable?

(b) Fracture of the mandibular condyle is not uncommon. Assuming that the
condyle is driven inwards, which blood vessels may be disrupted to cause
intracranial haemorrhage?

10 Pictured is the inner surface of the mandible adjacent to the floor of the
mouth (Figure 9).

(a) Are the arrowed structures normal anatomical structures?

(b) Where else in the mouth are similar structures found?
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Figure 9

11 What is unusual about this
dentition (Figure 10), and with what
normal anatomical structure is it

associated?
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\ Tooth Morphology

ts are truc.

Jowing statemen 5k .
incisor frequently exhibits a pit in frong

12 Which of the fol
ntral permanent

(a) The maxillary c€
of the palatal cingulum.

(b) The maxillary perm ne |
junction of the mesial surface and incisal edge.
(c) The mandibular first premolar has two pulp horns, one for each cusp,

extending from the roof of the pulp chaml?er. |
(d) The tip of the palatal cusp of the maxillary second premolar is generally

displaced towards the distal surface of the crown. |
(e) The outline of the maxillary first permanent molar is rhombic, the

mesiobuccal and distopalatal angles being obtuse.
(f) The distal root of the mandibular second permanent molar invariably

contains two root canals.
(g) The maxillary third permanent molar 1

impacted.

anent canine presents @ marked convexity at the

s the tooth most likely to become

he mandibular deciduous

(h) Like their permanent SUCCESSOIS, the roots of t

incisors are compressed mesiodistally.
(i) The buccal surface of the crown of the mandibular first deciduous molar

shows a conspicuous bulge above the distal root.
(i) A cusp of Carabelli is infrequently found in the maxillary second

deciduous molar.

13 Is there anything unusual about
the incisal margins of the
mandibular permanent incisors’
(Figure 11)

Figure 11

14
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14 Is there anything unusual about this
mandibular permanent canine? (Figure 12)

15 How do you account for the appearance

of the roots of this tooth? (Figure 13) Figure 12

Figure 13
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16 — 24 For each illustration (Figures 14 - 22.): ¢
(a) Identify the tooth, indicating the surface viewed. e
(b) Give the date when the crown of each tooth commences calcification,

(c) Give the date each tooth erupts into the oral cavity_.
(d) For questions 16, 19, 20 and 21, list the nerves which must be

anaesthetised in order to extract the tooth.

16 17

Figure 14

Figure 15

18 s

Figure 16

Figure 17
16 Generated by CamScanner



20

22

Figure 18

Figure 20

Figure 19

23

Figure 21

24

Figure 22
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Figure 23

2

S Identify structure A (F igure 23).
How else may it present clinically?

26 Is anything abnormal in this

radiograph of the dentition?
(Figure 24)

Figure 24
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Occlusion

27 Which of the following statements are true:

(a) Viewed occlusally, the dental arches are generally rectangular in form.
(b) The curvature of the dental arches seen laterally (ie in the sagittal plane)
is termed the curve of Monson.

(c) Normal (anatomical) occlusion represents the occlusion most prevalent
in the community.

(d) When the teeth are in centric occlusion, the mandibular condyles are
centrally positioned in the glenoid (mandibular) fossae of the temporal bones.
(e) All mandibular molars bear a distal relationship to the maxillary molars.
(f) Excluding the permanent third molars, the most commonly malaligned
tooth is the permanent maxillary canine.

(g) The subspinale is the innermost part of the curve from the anterior nasal
spine to the maxillary alveolus.

(h) The Frankfort plane extends from the Portion to the Nasion.

(i) The ‘normal’ angle between the Frankfort plane and the long axis of the

maxillary incisors is 90%.
() A negative difference between SNA and SNB angles is indicative of a

28 (Figure 25)

(a) Identify the landmarks
A to M shown on the
tracing provided from a
lateral skull cephalometric
radiograph.

(b) Provide two basic %
clinical reasons for taking
a cephalometric radio-
graph for a dental patient. E
(¢) Which landmarks are
used to delineate planes

describing the cranial
base?

skeletal Class II relationship of the jaws.
A

X
J

Figure 25

Generated by CamScahher -



29 Using Angle’s classificatigp of
occlusion. identify the occlusigp
illustrated here. (Figure 26)

Figure 26

30 (Figure27)

(a) Using the incisor classification
of occlusion. identify the
malocclusion shown here.

(b) Why is the incisor classification
now preferred in the clinic to
Angle’s classification?

31 What type of malocclusion(s) i
evident in this patient? (Figure 28)

Figure 27

ol
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32 What obvious malocclusion is
evident in this patieot (Figure 29)
and with what is it often associated?

Figure 29

Floor of Mouth and Tongue

33 Which of the following statements are true:

(a) The mylohyoid muscle, forming the diaphragm for the floor of the
moth, is attached onto the external oblique line of the mandible.

(b) The following structures lie superficial to the hyoglossus muscle in the
floor of the mouth: the deep part of the submandibular gland, the glosso-
pharyngeal nerve, the hypoglossal nerve,

(¢) The mucosa lining the floor of the mouth and the ventral surface of the
tonguc is innervated by the lingual branch of the mandibular nerve.

(d) The lymphatic drainage of structures in the floor of the mouth is to a
sublingual group of lymph nodes.

(¢) The submandibular parasympathetic ganglion receives preganglionic
fibres from the glossopharyngeal nerve,

(f) The dorsum of the tongue is characterised by an abundance of papillae,
the largest being the circumvallate papillae.

(2) The extrinsic muscles of the tongue alter its shape.

(h) All the tongue muscles, except palatoglossus, receive their motor
innervation from the hypoglossal nerve.

(i) The lingual artery, a branch of the external carotid, reaches the tongue
by passing across the superficial surface of the hyoglossus muscle.

() The sublingual salivary gland drains by a single duct into the sublingual
Papilla in the floor of the mouth. | |
Generated by CamScgnner



Tt e ST SR N PR NSRRI R

CRERET I

DG SRELI e LRSS N L

Figure 30

34 Pictured is a median sagittal section through the head to show the tongy,

and the floor of the mouth (Figure 30).

(a) Identify the structures labelled A to U.

(b) Which nerves innervate the muscles labelled N, O, P and Q?

(c) What is the function of the muscle labelled N?

(d) Which structures delineate the region labelled U and what is the clinica]
significance of this region?

(e) ‘Swallowing of the tongue’ (i.e. a backward displacement into the
oropharynx) can occur during an epileptic seizure or during unconscious-
ness. Why does it not occur when the lingual nerves are anaesthetised on
both sides of the mouth and what manipulations would you make to bring the
tongue forward on an unconscious patient?
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35 Pictured is a dissection of the deep submandibular
@) Identify the features labelled A to K.

(b) What would be the result of inadvertent section of the structure
Jabelled J.

(c) State the specific types of secretion for the two saliv
regiOH.

(d) From knowledge of the anatomy of the region of the floor of the mouth,

explain how a large retention cyst from the sublingual salivary gland
(a ranula) can plunge down into the neck.

region (Figure 31),

ary glands in this

Figure 31
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36 In the picture of the dorsum of
the tongue provided, and for the
various regions indicated, state the
Sensory innervation of the mucosa
(Figure 32). How would you
explain this distribution in terms of
the development of the tongue?

37 What is unusual about the
appearance of the floor of the mouth
shown here and what signs and

symptoms would you expect?
(Figure 33)

38 Three years after major surgery
for a tumour in the left o
submandibular region, this paﬂee
Was asked to protrude his tong"

ned”
(Figure 34). What has happe
Generated by CamScanner
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palate

39 Which of the following statements are true:

(a) The hard palate develops endochondrally.

(b) The fibrous aponeurasis of the soft palate is derived from the expanded
rendon of the levator veli palatini muscles.

(c) With the exception of palatopharyngeus, all the muscles of the soft
palate are supplied by the pharyngeal plexus of nerves.

(d) The tensor veli palatini muscle arises in part from the scaphoid fossa of
the sphenoid bone.

(e) A suture, the premaxillary suture, separates the premaxilla from the
maxilla.

(f) The levator veli palatini muscle is intrapharyngeal, lying inside the
upper margin of the superior constrictor.

(g) The pyramidal process at the back of the hard palate is part of the
pterygoid plate of the sphenoid bone.

(h) The median palatine suture is seen on an intra-oral periapical radiograph
of the maxillary central incisors.

(i) The glands of the palate receive their parasympathetic supply via the
greater petrosal nerve of the facial.

(j) The palatopharyngeus muscle has two heads of origin.

40 (Figure 35)
(a) Identify A to F.
(b) What is the sensory innervation of the soft palate?

Figure 35
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41 (Figure 36) e | '
(a) {Nh?lt type of mucosa is found lining surfaces A, B and (9

(b) Identify structure D. 2, it

() A new clinical student carried out local infiltration anaesthey,
techniques to extract a permanent maxillary central incisor in ap
apprehensive patient. He rapidly injected a 2ml cartridge of anaesthetjc
solution both labially and palatally and successfully and casily extrg

_ = Cte
tooth. The next day the patient returned complaining of considerap] i

e b .
the palate. What might be the problem? Pain i

F
;43

G

enerated by CamScanner



42 What is the significance of the structure arrowed it
the midline of the palate? (Figure 37)
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Figure 37

Face

43 Which of the following statements are true:

(a) There is little midline overlap of trigeminal sensory nerve fields on the
face.

(b) The infra-orbital nerve supplies the skin of the upper lip, except over the
philtrum. _

(c) The depressor labii inferioris muscle arises from the mandible
immediately above the mental foramen.

(d) The facial nerve carries secretomotor fibres to the parotid gland.

(e) The infra-orbital nerve enters the face between the levator anguli oris
and the levator labii superioris muscles.

(f) The parotid duct lies above the transverse facial artery.

(g) The facial artery crosses the inferior border of the mandible at the
anterior border of the masseter muscle.

(h) On the face, the anterior facial vein lies anterior to the facial artery. :

(i) The external nasal nerve is the terminal branch of the anterior ethmoidal
nerve.

() The buccinator muscle arises in part fromt
pterygomandibular raphe.

he anterior border of the
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44

(a) In Figure 38 describe
lymphatic drainage of and artey:

blood supply to areag A,B a;—(f]lal
(b) In Figure 39 what is ¢ ik

he
cutaneous innervation to ype

F9 S Al

the

28 Generated by CamScanner



45 (Figure 40) e o o
) Identify muscles A to G, indicating their precise nerve supply.

(g‘) 1dentify structures H to M.

E ) What is the important clinical significance of N?
C

Figure 40

Geherated by CamScafner



46 A young scientist returne i
a scientific expedition to the Arctic
She had noticed that the righy side .
of her face appeared distorteq and
was expressionless (Figure 41). 0y
that side, she could not close hey eye
and was unable to smile properly.
Also. she had difficulty in retainip
food in her mouth while eating,
What is responsible for these
symptoms and what is the main
danger to health?

47 A patient had full dentures made. The normal resting position of the
patient without dentures is shown in Figure 42 and following the fitting of
the dentures in Figure 43. Is everything satisfactory?

P

Figure 42 ; s |

Pz'gur 43
Deep Face (infratemporal fossa)

48 Which of the following Statements are trye-

l(-a) The infratemporal fossa s the region which lies deep to the ramus of mandib®

ey Generated by CamScanner



p) The infratemporal fossa has no floor, passing down with the pharynx
into the decp neck. | |

¢) The infratemporal f.ossa communicates with the pterygopalatine fossa
through the inferior orbltgl ﬁssu-re.

(d) The maxillary artery in the infratemporal fossa has, at its first part, the
middle meningeal, inferior alveolar and deep temporal arteries as branches.
(e) The pterygoid venous plexus in the infratemporal fossa connects with
the cavernous sinus intracranially by veins passing through the sphenoidal
emissary foramen, foramen ovale and foramen spinosum.

(f) The inferior alveolar nerve in the infratemporal fossa is derived from the
anterior trunk of the marular nerve, deep to the lateral pterygoid muscle.
(¢) The lingual nerve in the intratemporal fossa lies anterior to, and slightly
deeper than, the inferior alveolar nerve.

(h) The otic parasympathetic ganglion in the infratemporal fossa is
secretomotor to the parotid gland.

(i) The lateral pterygoid muscle has two heads of origin, the upper of which
arises from the lateral surface of the lateral pterygoid plate.

(j) The medial pterygoid muscle takes origin from the inner aspect of the

angle of the mandible.

49 Figure 44 is of the
infratemporal fossa.

(a) Identify the structures
labelled A to G.

(b) What are the
boundaries of the
infratemporal fossa?

(c) What are the functions
of the two pterygoid
muscles found within the
infratemporal fossa?

(d) How can local
~dnaesthetic solution, injected
Into the infratemporal fossa,
Pass into the orbit?

Figure 44
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cture is of a transverse section of the head (Figyy, 45

50 The accompanying rough the infratemporal fossa at a high, middle, ¢ low

(a) Is this section taken th

level? : _ :
(b) Label features A to H all of which are associated with the infratempory)

fossa.

(b) Label features A to G 3] of whi

fdsa which are associated with the infratempofa]

52 A 45-year-old woman requy:
molar tooth. To accomplish th

Do ' Generated by CamScanner



o the inl’mlcnmm'al fossa. The
Hflﬁ{}lﬂ. was discharged, but
r;(urncd afew .clays I'atcr
cmnpluining of (:f'ms;(._lcrablc
Jifficulty in opening hcr

mouth. She felt unwell and
dhowed signs of fever, Trismus
due to bleeding in the
infratemporal fossa at the
injection site was diagnosed.
Which vessels are those most
likely to be damaged? The fever
indicates that the blood clot in
the infratemporal fossa has
become infected. What are the
anatomical reasons for
considering such infections to

be dangerous to the well-being
of the patient?

Figure 46

$3 In order to anaesthetise the inferior alveolar nerve in the infratemporal
fossa, it is often necessary to approach the nerve indirectly by a two-stage
technique (Figures 47 and 48 ). What are the anatomical reasons for this?

P

Figure 47
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1ascles of Mastication
1 andibular Joint and Muscle
Temporoms:
qtements are tt'uc:_
€ icmpomnumdﬂml

of the mandible. .
ibular joint begins about the 12y,

54 Which of the following “‘ ar joint 18 primnril_v
a) The upper joint cavity of th
8); LB Uppar S e movements
associated with hinge move !
: ant of the {mﬂpOl‘Oﬂl‘dllL
(b) Development 0!
week of intra-uterine hi‘f\ | Jromandibular joint gains an attachmey
(¢) The articular disc of the tcn.l}i)t. |
. he medial pterygoid muscle. i
JRIRCIOHY (o e !mdl.dl DIETFS s articular surfaces of the temporomangiy,,
(d) Like other synovial joints, the o ‘
P — sred by hyaline cartilage. - ‘
lar joint are COV%IEd by I ibular (elenoid) fossa is thick i order to withsgayg
(e) The bone of the mandibular (gle
the forces of mastication. ' :
: : ak elevator and retractor of the m: e
(f) The digastric muscle is a weak elevator and retractor ¢ ilt.hL1 .1 indible,
g) The lateral pterygoid muscle has two heads, between which runs the
lingual nerve. “
(h) The two heads of the medial pterygoid muscle are separated by fibres of
the lower head of the lateral pterygoid muscle.
(1) The masseter muscle is crossed anteriorly by the parotid duct and by
branches of the facial nerve.
) The attachment of the temporalis muscle is limited above by the superior
P - F
temporal line.
(k) The sensory supply to the temporomandibular joint is derived primarily
from the great auricular nerve.
(I) The attachments of the articular capsule of the temporomandibular joint
do not enclose the petrotympanic fissure.
(m) The nerve to the-medlal pterygoid muscle is derived from the anterior
division of the mandibular nerve,
n) The four primar R T , .o
1(% sz hPI' Imary mUS.CIES of mastication are derived embryologically
mesenchyme pf the first pharyngeal (branchial) arch.
(0) The articular disc of the tem
chondrification with age.
(p) Lateral excursions of the m
movements of this bope.
(qQ) As for the other muscle
Innervated by the mandiby]
(r) Occlusal Imbalance mg
(s) The masseter ig an exa

Poromandibular joint may undergo some

S of mastication, the g gastric muscle is
ar nerve,

mple of g multipennate muscle.
34
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o The capsule of the temporomandibular joint is strengthened medially b
tﬁc wmporomandibular ligament. T
55 (Figure 49) :
@ 1dentify the muscles A, B, C, D, indicating their nerve supply.
(o) Identify structures E, F, G, H.

s

s pigure 9
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56 Identify g,
structures A o F
(Figure 50)

-k,

Figure 51

57 Identify A 10 G, (Figure 51)
ir 52 |
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Figure 53

59 At the end of a lengthy visit to the dentist for the preparation of a
complicated bridge, the patient became very distressed to find himself unable
to close his mouth or speak properly. On examination, his chin appeared to
be deviated towards the left. The accompanying figure (Figure 53)is a
radiographic examination of the moving right condyle. What is the likely

explanation of his symptoms?

60 A footballer was taken to
hospital after being involved in a
clash of heads during a match. On
examination, the attending doctor
observed that the region around the
left ear was painful, swollen and
exhibited some bleeding. On
looking into the mouth, the teeth on
the left side were seen to come into
Premature contact before those on
the right side. Movement of the jaw
. f”aS painful and, on opening, the
Jaw d'eviated to the left. A postero-
anterior radiograph of the left ramus

1; Shown here (Figure 54). Explain
the condition,

Figure 54
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Tissue Spaces around the Jaws

61 Which of the following statements are true:

(a) Tissue spaces are merely potential spaces, peillg occuple‘d n Ilm.e‘alth by
connective tissue or being closed by the apposition of bordering lissues. |
(b) The tissue spaces around the jaws are defined primarily by mcmbrm?ous fascia,
(c) Most of the tissue spaces associated with the jaws are located 1n the
retromandibular region.

(d) The buccal space is occupied in health by a well-defined pad of fat.

(¢) The medial pterygoid muscle delineates the pterygomandibular and
parapharyngeal spaces.

(f) The peritonsillar space lies in the upper part of the intrapharyngeal tissue space.

(g) The submandibular and submental tissue spaces are delineated by the
digastric muscles.

(h) The palatine space is well-defined because of the copious submucosa in
this region.

(1) Inflammatory products passing through the parapharyngeal and
retropharyngeal regions can spread rapidly down the neck.

(J) Infections passing into the infratemporal fossa can affect the pterygoid
venous plexus and thence spread to the cavernous sinus.

62 On the diagram of the retro-
mandibular region provided
(Figure 55):

(a) Identify the tissue spaces
labelled A to H.

(b) Why are abscesses in the region
labelled E difficult to drain?

Figure 5
38 Generated by CamScanner
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& The diagram provided
rigure 56) depicts the region of
[(hé tongue and the floor of the

qouth as seen in a coronal

gection. .
(a) Identify the tissue spaces

labelled A, B and C.

(b) How may pus in the tissue

space labelled B pass into the space
Jabelled C?

(c) Why are infections in the

tissue space labelled C usually
restricted in their spread down into
the anterior neck and why is this

of potential danger to the patient?

64 (Figure 57)

Identify the tissue spaces labelled
A to D and name the adjacent
muscles which define them. .

65 A patient with an abscess
associated with a maxillary molar
fails to visit the family dentist for
treatment. Overnight, the abscess
Spreads into the face and buccal
.rEgion (Figure 58). Next morn-
g, the dentist treats the tooth to
effect drainage of the abscess and
Prescribes antibiotics. The dentist
31;0 V}:farns the patient that this
_ infeect‘e was lucky since the

i Spreaélon In the face could have

10 produce an intracranial

 abscegs, |y
9% HOow anatomically is this
POssible9 - _ y

Figure 58
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66 Which of the following stat'ements are Ujlﬂ o

) Enamel contains 4% by weight of organic matrix.

d) Bl = lattened hexac
:b) Hydroxyapatite crystals in enamel are flattened hexag
average thickness about 30nm. : APy
(¢) In pattern 3 enamel, the heads of the prisms point occlusally

Onal rogs of

¥ o
AN .
Ul WD

cervically.

: p carefully i
(d) The prismatic structure of enamel 1s not evident carefully in
demineralised sections.

(¢) Enamel prisms run a straight course from the enamel—d
the surface enamel.

-.2!"‘1“ I~ :‘\"-»';-.
[ ILH:‘. PRI

(f) Fluorapatite dissolves more slowly in acid than hydroxyapatite.
(g) Enamel matrix is evenly distributed throughout the tissue. ‘
(h) The diameters of enamel prisms are twice as large at the surfac

& aC oty
iCT ~

enamel-dentine junction.

(1) Enamel spindles are present in greatest numbers beneath the cusps or
incisal margins.

(1) Gnarled enamel is found primarily at the cervical margin.
(k) Dental caleulus is ¢

alcified plaque and/or pellicie. ‘
(1) Deciduous enamel appears whiter than permanent enamel due o its
being more opaque.
(m) Pattern 1 enamel

1S the most widely
(M) Enamel over the cusps of perm

g o "‘.\1\
distributed type of human ena
: anent teeth can reach a maximum
thickness of 1mm.

v s

) 3 . i - . . . e
(0) | n]armd light highlights Prism boundaries because it can demonstraic
changes in Cryst

alhite orientation.

(p) l*{umcr-Schrcgcr b
(@) Enamel matrix i
amelogening).

(r) Ename] ¢

ands are promine

Ot in the outer third of enamel.
adult ename] CONSISts primarily of enamelins (non-

pindles project

surface. Mwards between 10 40um from the enamel
() Throughout it 1if

) _ ML 1ts life, the crown ¢ -
. $10N : -
it ¥ N of atooth js covered by an organic
() Enameloid can be regardeq as
dentine, g

a4 h)’l)crcnlciﬁed layer of specialised
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¢1 (Figure 59) | ‘

@ [dentify the obha!ue lines (arrow heads).

p) Is this a longitudinal or transverse section of enamel?

(©) Which of the bm‘de.rs (A or B) is more cervical?

(@ What is the appr(.wxnnatc time gap between two adjacent oblique lines?
e) Are the oblique lines spaced regularly apart throughout enamel?

(f) What structural features are represented by the arrows. and are such
sructures found all over the enamel surface?

i
Figure 59

68 (Figure 60)

(2) Identify structures A, B and C.

(b) Has this ground section been cut longitudinally or transversely?
(¢) How could you determine whether C was a definite structure or an
artefact?

(@) Would structure A be retained following demineralisation?
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Figure 61

70 (Figure 62)

69 (Figure6l)

(a) Identify the vertica] lineg,
giving their distance apart.
(b) What produces the
of these lines?

(c) Are these lines present i all
mammalian enamel?

(d) What is the thickness of (heg
lines in the light microscope ang in
the transmission electron
microscope?

(e) Identify the horizontal lines.
(f) Are the structures identified ip
part (e) visible with the transmissiop
electron microscope and are they
evenly spaced?

(a) Identify zone A in this scanning electron micrograph.

(b) Account for its appearance compared with the zone B.

(c) Are there any differences between zone A in deciduous and permanent teeth?
(d) Are there any physico-chemical differences between zones A and B?
(e) Why is a knowledge of etching patterns in zone A important?

Figure 62
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Figure 63

71 This is a ground section of
enamel (Figure 63).

(a) Are the basic structural units
illustrated here cut transversely or
longitudinally?

(b) Classify this pattern of enamel.
(c) What is the average dimension
of the bar indicated?

(d) What is the main explanation
given to account for the appearance
of the boundaries (arrowed)?

(e) Is the occlusal surface of the
tooth in a direction towards the top

of the micrograph or towards the
bottom?

12 (Figure 64)

(@) Identify the structure A in this
longitudinal ground section of a
deciduoys canine.

(b) Which region of enamel is the
Oldest, that i zone B or that in zone C?
(©) Do all teeth exhibit structure A?

. .15 the degree of occlusal wear
Sent, typical for such teeth?
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73 |{ the relatively clear zone
lubelied B in this recently erupteqg
woth is at the level of the gingiyy
crevice. account for the staining
seen above (zone A) and below i
(the stain used is alcian blue-

aldehyde fuchsin). (Figure 65)

74 lIdentify A, B, and C,
(Figure 60)

L J- ..‘\ 1 .I" 1‘ l. .
. » {\ LA PR S \.
SRR N R
¢ .t '\ ‘.‘ '.“\- c". g * . .
R TR AN AR AR
L WL\

LAWY
Figure 66
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75 Thjs is an electronmicro-
eraph of developing enamel
(Figure 67). From which
group of animals is it likely to
come?

76 (Figure 68)

(a) What pathological
process is occurring in the
enamel in this ground section
viewed in polarised light?

(b) What is happening in
Zone A?

(©) What structural features
4r¢ particularly prominent in
Zone A9

(d) What is the significance
of layer B9

My ‘i(.’b !
Figure 67

Figure 68
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Dentine and Dental Pulp

true:
Cih oant ateri:
(% inorganic material, 189,

77 Which of the following stateineits =i
(a) Onawet weight basis. dentine cOm
12% water.

als in denting€

tains 7
E)l;;gaj;lhceqﬁ;t(;arr(l)ily«.;!;itile cryst are of the same size as those i
dental enamel.

(c) The primary cury
(d) The dentinal tubule alwa
passes from the pulp—dentine .
(e) Predentine is hypomineralised 1
(f) Collagen fibres in the circumpu
dentinal tubules. |
(¢) Peritubular dentine is hypomineralised compared to intertubular dentipe

and has few collagen fibres.
(h) Peritubular dentine Increases in thickness with age.

(i) Interglobular dentine lies near the enamel—dentine border and results
from incomplete fusion of calcospherites.
(j) Nerves have not been identified entering dentine.

(k) Dentine in human teeth is highly vascular.
() The granular layer (of Tomes) at the cement—dentine border is a region

produced by terminal dilations of dentinal tubules.

(m) Von Ebner’s lines are incremental and represent a 5 day cycle of dentine
formation.

(n) A dead tract occurs when the dentinal tubules in that region become
completely obliterated by peritubular dentine.

(0) The pulps of deciduous teeth are relatively larger than those in
permanent teeth.

(p) The only sensation appreciated from the pulp is pain.

(q) With age, g .
d?)stratified%e the odontoblasts lining the pulp-dentine border become psel

(r) Raschkow’ .
predentine. s nerve plexus lies between the odontoblasts and the

s) Di :
t(hl . ;?fvrete regions of the pulp may calcify to produce pulp stone® and
ays take on a tubular, dentine-like appearance.

(t) Irregular sec )
the pulp. ondary dentine results from a noxious stimulus app

present daily incremental lines,

ys contains an odontoblastic process and thig
Jborder to the enamel—dentine junction.

1 relation to the remaining dentine,
Ipal dentine generally run parallel to the

atures in dentine 1e

]ied {0
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Figure 69)
Z?) I(denlify the features labelled A,

gand Cin this section through
dentine. .

(b) I8 this a ground or a de'calaﬁed
section through dentine? Give
rcasons for your answer.

(c) Where in the dentine is
pranching of the dentinal tubules
particularly marked?

(d) List the possible contents of a
dentinal tubule.

(¢) In addition to orthodentine (ie
wbular dentine), what other types of
dentine are found in the animal
kingdom?

79 (Figure 70)

(a) Identify the features labelled A
to D at the cement—dentine junction.
(b) What is the thickness of layer
c?

Figure 70
Generated by CamScan4ger



80 This micrograph ig of a groy
section of the root of a 1o}, W
immersed in water (Figype 71).
(a) Is this section of g young or 4,
old tooth?

(b) Account for the difference in
appearance between areas A gy B,

81 The ground section of the Crowy
illustrated (Figure 72) shows the
enamel-dentine junction (arrow %
(a) Identify the dark arcas (A),

(b) Account for their formation,
(c) What is their relationship witl
peritubular dentine?

(d) Name one condition where this
feature may be particularly
conspicuous.

Figure 72
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82 (Figure 73)

[(;} ldentlf.y the features of the pulpodentinal complex labelled A to E.
WLyTg'gemicrograph shows a deca.lcified section stained with Toluidine blue.
0 Whats ayer A an.d layer B stain differently?
) Wit zque the main ultrastructural features of an odontoblast cell body?
anges in the pulpodentinal complex occur with age? |

83

(@) Brief - |
.. Seﬂsitivity?; outline the three main theories proposed to explain dentine ;
- (b) Ho

W = - - - -

- lubylec ; would you test the notion that fluid movements within the dentinal

€S 1n 1
fluence dentine sensitivity?
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Figure 75

84 (Figure 74)

(a) Identify the horizontally
disposed lines arrowed indicating
their approximated distance apar.
(b) How would you account for the
fact that a carious lesion just
reaching the enamel-dentine
junction in a tooth which has just
erupted into the mouth is likely to
be associated with a pulpal
response. whilst such a lesion inthe
tooth of an aged individual will
often be without a pulpal response

85 This is a micrograph of a
section of a tooth mounted in
Canada balsam (Figure 73).

(a) Is this a ground or a
demineralised section? =
(b) Identify zone A; account fort®
appearance.

(c) Identify zone B.

(d) What might you expe¢
on the occlusgl surface of !

Se¢
{10 o

his tooth-
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_ Figure 76
86 This is an electronmicrograph of a cross-section of dentine bordering a
carious lesion (Figure 76). Explain what it demonstrates.

. 87 What is happening in the pulp shown in the picture below? (Figure 77)

1
r - e A
* S i - s -
- ,lh:. e i e ek il R, . o
l Bor AN L K- Y
i it ‘-,’ui . \ih"
| ;“ ¥ e g "f & \
| o . . l'.); N
g A Sy
E / T ‘l'}. T "‘:‘\
v e .uh b
.- L 8 \};ﬂ\:\
% e
L 5
i '; )
-~ o
E: ol e
3 h‘ w.ﬁ
g e
B ‘-l t 3
“u
F |
- $
4 LY 8
'q:"l . T
P Y <
! LA Y e
‘ VARLE 3 AR
Ay - . v
' R, E N
A 1 a s
AU, & 3
‘-T\ . T T v N
s\.‘z ~ b
L =t
i el R e
4 T Wl o e
'?'“‘ {4 5 oy
SN 0. N
o iy F ¥ a8
s~ b 0
SV - 5
- R
L

Figure 77

Generated by CamScanner




- P
ey

Figre 78

s REE R

88 -This l\ a Iongitudinm
section of the pulp
(Figure 78).

(a) Is this a ground or g
demineralised sectiop?
(b) Identity the Structureg
in the pulp that are
arrowed,

(¢) How would yoy
classity such structureg?
(d) Would you expect 1o
see the structures that are
arrowed on radiographs,
and can they produce any
symptoms?

89 This is a demineralised section of a tooth (Figure 79). 1dentify this type
of dentine, including zones A, B and C.

Figure 79

32
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Cementiil and Alveolar Bone

0 which of the fol.lowin‘g staten?ents are true:
(@) Cementum consists of 65% mineral, 259, org

. anic matrix and 12¢;
n.a volume Dasis.

c water
0

(b) Cementoblasts are deri'ved from the epithelial root she

(c) The incremental lines in cellular cementum

in acellular cementum.

(d) Cervical enamel may be covered by a ty

collagen fibres (afibrillar cementum).

(e) The formation of cementum ceases following removal of the pulp.

() The uncalcified matrix of cementum is termed intermediate cementum.

(¢) Sharpey fibres in cementum have a similar diameter to those in alveolar

bone.

(h) Like the adjacent periodontal ligament, cementum contains about 20%

type III collagen.

(1) Acellular and cellular cementum can be distinguished using polarised

light microscopy.

() The canaliculi in cementum and bone show no preferential orientation.

(k) Bundle bone refers to the alveolar bone into which Sharpey fibres are

embedded.

(I) In the incisor region, little cancellous bone is present between inner and

outer cortical plates of alveolar bone.

(m) In the alveolar crest region, Sharpey fibres may extend completely

through the alveolar bone (transalveolar fibres).

() A histochemical marker for osteoblasts is alkaline phOSPhﬂ“‘?L’“

(0) The receptors for parathormone (which leads to bone resorption) are

found on osteoblasts, _ _

(P) Cancellous bone of the alveolus is haemopoietic during Chfld!m(:d: il

Q Osteoclasts; like periodontal fibroblasts, degrade collagen in intraceiiuk

Collagen profiles.

0:) Mesial drift of a molar tooth is accompanied by

S)te?rc;]lzstl)s Ipedla.lly. . is about 5um thick.

0 Iy, asic unit of bone, the lamella, l‘S a . %OO T
ncellous bone, the trabeculae are about SUUL

ath (of Herwjo).
are further apart than those

pe of cementum lacking any

osteoblasis distally and
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Figure 80

91 (Figure 80)

(a) Identify A to C.

(b) Is this the typical arrangement
of the tissues?

(c) List four differences between
tissues A and B.

(d) Classify tissues A and B based
on the nature and origin of the
organic matrix.

(e) Describe the histological
appearance of reparative cement.

92 This is a ground longitudinal
section of a tooth viewed in
polarised light (Figure 81).

(a) Identify the tissues labelled A,
B and C.

(b) Account for the colour
difference between tissues A and B.
(c) Is the direction of the root aP¢*

i beyond the top or the bottom of the
micrograph?
34 Generated by CamScanner
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Figure 82

94 (Figure 83)
(a) Is this a ground or demineralised section?

(b) Identify cell types A, B, C.

(c) Do cell types A and B have the same origin?

(d) Are there any connections between cells labelled C?

(e) Account for the staining difference between the paler zone immediately
adjacent to cell layer B and the rest of the matrix D.

Figure 83
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95 This is a ground section
(Figure 84).

(a) Identify the structures labelled
A, B and C.

(b) What occupies the numerous
small black areas (arrowed)?

(¢) What volume of the tissue I8
occupied by the organic matrix”

96 This is a ground section
(Figure 85).

(@) What technique is illustratcd
here? _
(b) Account for the variation "
shades of white and grey-

", LY
-

85

Figure
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(Figure 80)
1 canning

ejsas
This 15 ¢
on-micrograph of the

face Of qlveolar bone
Sl(ljr'q‘ccnt to the root of a tooth.

i‘h; oreanic surface layer has
=

heen emoved with
hy ochlorite. Account for the

jifference SEeN between the
upper .nd lower parts of the
micrograph.

(b) [dentify the structures
arrowed.

(@)

98 Figure 88 is a ground section of the region arrowed in Figure 87.
. (a) Name the condition given to account for the appearance of the increased
" thickness of layer A in this micrograph.
| (b) What might one often find associated with the incisal edge of a tooth
with the appearance seen in Figure 887
(c) What local pathological condition may be responsible for producing the
increase in thickness of layer A?
() Name the rare condition which may produce a generalised increase in
{ the thickness of layer A in all the teeth.
l‘, [e) What clinical problems may arise as a result of this condition”

sioure 88

Sure 87 . asg o



Figure 89

Figure 90

99 (Figure 89)

(@) Name feapype A,

(b) Account for ity radiolge;
dppearance, L
(¢) Isthe Appearance iy, the
of the alveolar Crest simily,
throughout the jaw?

(d) What feature determinog
whether the mdioluccncy at the g
apex B is pathological? |
() What would be the principal
radiological feature associated wig,
chronic periodontal diseqse?
(f) Could a fracture of a root be
diagnosed on a radiograph?

l't‘-giun

- (g) When would the first

radiographic signs of bony repair be
evident in the socket of an extracted
tooth?

100 This is a radiograph of the
maxillary permanent central incisors
(Figure 90).

(a) Does this represent a healthy o
diseased state, and why? _
(b) Is the increase of mability of
the periodontically affected mmfh
directly related to the amount©
alveolar bone loss?
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|'v1'i"‘| ontal Ligament

0 which of the following statements are true:

y) The pormal wildlh of lh.f":i pcrmdoplal SPHC? is 0.8mm.

b The collagen 1n .{hc Pcuodomal ligament IS arranged as ‘principal fibres’
e most common of wlngh are termed the ol?llcllue fibres. ’
o within the cnllzfg,en I1bre§ are collagen fibrils; these are small in

Jiameter for the periodontal ligament and suggest a connective tissue placed
ander tension.

) All the periodontal collagen fibres are attached to the alveolar bone as
Sharpey fibres.
©) The Sharpey fibres from the bone often project into the periodontal
ligament as calcified stubs, a feature of a connective tissue under tension.

() The collagen fibres are organised as distinct tooth-related and bone-
related fibres.

(@) Oxytalan fibres can be readily observed in the periodontal ligament
using haematoxylin and eosin stains.

(h) Oxytalan fibres are said to increase in number under increased loading
of the tooth,

(i) The periodontal ligament is rich in ground substance.

() The fibroblasts of the periodontal ligament are myofibroblast-like.
containing distinct bundles of microfilaments.

(k) “Collagen profiles’ within the periodontal fibroblasts suggest that
collagen degradation occurs intracellularly.

(Jl As for fibroblasts in all other connective tissues, the periodontal
?lbroblusts are ‘linked” by numerous intercellular junctional organelles.

(M) The cementoblasts lining the dental cement are derived from circulating
Monocytes,

:El[::llsa‘t:ests of Malassez’ are the remains of the develo
| i

lo? The blood supply to the periodontal ligament is derived entirely
ap!cal vessels passing ; P :

D) The . é)« S$ing into the'dental pulp. .
Willgries odontal ligament is unusual in that 1t ha

Q) Ty
I ] - 1 - -
Uton ° Periodontal ligament is richly innervated with sensor

pmental epithelial

from the

¢ pumerous fcnestrated

y and
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Figure 92

60

(r) Specialised, Cncapsulateq
mechanoreceptors are fre
found in the periodonty] ligame
(s) Comparisons of the period(;] ;
ligament with other fibroyg -
coqneclive tissues indicate thyg it is
mainly placed in tension during |
loading.

(t) The high rate of turnover of g,
periodontal ligament is one of it
foetal-like (mesenchymal) features

102 (Figure 91)

(a) Identify the various components
of the periodontal ligament labelled
AtoE.

(b) What factors influence the
width of the periodontal space?
(c) Name the various types of the
fibres found in the periodontal
ligament.

(d) What non-connective tissue
cells may be present in the
periodontal ligament?

() In which direction is this tooth
moving?

103 This is a section of the
periodontal ligament (Figure 92).
(a) Name the cells indicated by
arrows.

(b) In relation to the adjacen!
tissues., what is their most unique
feature?

(c) What is their clinical
significance?
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what does this

104 '
elecrrommcrograph
owing the structure
of periodomal
fibroblast tell you
Jbout its function?
(Figure 93) |
e
£ e
ﬁ -’.“-_«m 3;6‘5;
2 ﬁ:} ""&;rzﬂq
Mt S
s - QO e X
bR
%
@ ‘.\

av

105 This is a longitudinal section
of atooth (Figure 94).

(@) Identify the principal features
seenat A and B, indicating their
composition.

(b) Do these structures have a rapid
or slow turnover?

© Why are no cells evident in
these regions?

(d) [dentify C ang D.
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106 This is a longitudipg
of a tooth near the alv
(Figure 95).

(a) Identify the vertically o,
lines arrowed.

(b) Describe their ultrastructygy
appearance.

(¢) What volume of the periodonty]
ligament do they occupy?

(d) Identify the horizontal lipes
labelled A, indicating their exten;

Nted

107 (Figure 96)

(a) What is the cell type shown in
this electronmicrograph?

(b) Identify the features labelled A
to C.

(c) What is the function of this cell?
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1411K4 97)
108 (Flgfy the features of the

Jdentl
?riodoma[ ligament labelled
p

E. :
E;)[OWhat features of the periodontal

«asculature may be considered |
snusual/specialised compare.d with
the vasculature of a typical fibrous
connective tissue?

(c) What is the evidence for and
against the notion that there is an
intermediate plexus/zone of shear
towards the middle of the

periodontal ligament?

109 Scientists have sought an
analogue for the periodontal

ligament by comparing the tissue
with other connective tissues
tlsewhere in the body. Why is this
an important and useful thing to do?

What hag been the result of such
Comparisong?

Figure 98

1;0 Comment on the abnormality seen in the mandibular dentition of this
“year-

old child. (Figures 98 and 99)

i.-','g:m" 99
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()ral M UCOSa

hich of the following statements are true:'

Cells of the stratum corncum have a thin, resistant |
(a) Cell ' - ane.
involucrin just beneath the plasma membrane .
(b) p.lrelkémt()sis refers to the incomplete loss of nucle; durmg

111 W ——
dyer (,()mpl'iged of

sratinisation.
?g)mi?:;:(?;inluwly 10% of cells in the oral epit‘helium are non-ke
(d) Langerhans cells, like melanocytes, are derived from ectomeg
(neural crest) cells. o
(e) The gingiva forms a characteristic interdental col betweer, teeth Which
are spaced.
(f) The sulcular epithelium possesses a -granul.ar layer.
(g) The junctional epithelium is unique in having both an internal ang an
external basal lamina.
(h) The junctional epithelium can completely regenerate following
removal.
(i) The attached gingiva presents a narrow submucosa.
(j) The alveolar mucosa has well-developed dermal papillae.
(k) Like skin, keratinised masticatory epithelium contains a stratum
lucidum.
() Fungiform papillae on the anterior two-thirds of the tongue are
keratinised.
(m) The vermilion (red) zone on the j
dermal papillae.

(n) The lining epithelium on the ton
endoderm.

(0) Transseptal fi
alveolar crest.

(p) There are at least 27 types of keratin.

(qQ) The free gingiva is stippled when healthy.

(r) The turnover time of masticatory epithelium is generally quicker than
that for lining epithelium.

(s) Unlike the melan

Surgicy|

p 1s Keratinised, with pronounced
gue is derived embryologically from

bres pass from the cementum of adjacent teeth above the

OCyte, the Merkel cell exhibits some desmosomes-

64 Generated by CamScanner



(Figure 100)

”)2 ldcnlify this region of the oral
(a
cvitye

) Classily A to D according to
C — . - . .
E\-'hclhcr masticatory ol lining

mucosa: | |
() Which of the layers A to D has
(e highest turnover rate”?

(¢) List three important differences

hetween C and D.

13 (Figure 101 )
(@) Identify the region illustrated.
(b) Identify A to D.

(©) What glands are represented
by E?
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114 (Figure 102)

(a) Which of the

Cin Figure 1015 AW
represented by this
micrograph?

(b) What is the Significan,
of the clear cells arrowe) ;

Figure 102

115 (Figure 103)

(a) Identify A to C in this keratinocyte from one of
the layers of the oral epithelium.

(b) What layer does it come from?

(c) What does B contain?

(d) Does skin have similar cells?

Figure 103

‘r_"‘
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116 (Figure 104)

(@ Identify the layers labelled A, B
and C.

(b) What region of the oral cavity
may this represent?

(¢) Account for the appearance of
area D,

(d) What are the essential

differences between the epithelium
1|llyst)mted here and the epidermis in
ki’

07 (Figure 105)
;;‘lzm\t’hﬂf l:egi011' of the oral cavity is
iﬂdilc;‘:ted in the micrograph and
) Wle your reason-s‘?
foung O]lat ‘tYPC of epithelium is
0 Vo orzcs A and B?

hat i 11 type of tissue is C and

> 'S probable innervation?

Wh
) Wy,
Vhag iy the innervation of D?

Figure 104
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118 (Figure 1006)
(a) Identify this structure.

(b) What type of epithelium occurs
at A?

(c) Identify structure B, indicating

its nerve supply.
(d) Identify C.

119 (Figure 107)

(a) Identify A to C.

(b) What is the principal
component of B?

(c) What is the principal
component of C?

(d) What cell produces B and C’

120 (Figure 108)

(a) Identify this region of th
cavity. .
(b) Classify the type of epil!
at A,

(c) Identify B to E. 4

: B’
(d) What is the innervation to

oral

elium
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) (Figure 109)

entify A 10 s

hat is the means of

ent of A and B?

is from a young or old

tﬂﬁ) Id
h) W
'.lﬂ“dm
©) Isth
gient?

() s this normal, healthy tissue?

122 A patient has a long-term
history of taking a drug called
Epanutin to control his epilepsy.
From the clinical and histological
pictures presented, describe the
results on the oral mucosa of

I!ﬁ’king the drug. (Figures 110 and
y

Figure 110

nerated by Caigsdanner
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123 During a routine depyy |
H . Al Cxny o
nation, the dentist ny; CXam;,

blue swelling (A) i lht:{-:;)]:,:llar::gddiSh~
immediately behing the maxi]);
central incisors ( Figure 117 ). ’
(@) Assuming the lesion i of
developmental origin, What is th,
likely cause of the Swelling?

(b) What is the name given to the
region just in front of the lesion
(arrow)?

(c) With which two main
Figure 112 anatomical structures is this region
normally associated?

124 (Figure 113)
(@ What does the structure outlined by the arrows most likely represent in
this mandible?

(b) What general factors would cause its spread from the periapical region

of the tooth and what specific anatomical structure helps prevent its spread
mto the face?

Figure 113 T
70 Generated by CamScanner
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ivary G144
¢ Which of the following statements are true:

1 i Y s
~ calivary glands are classified as compound, tubular
,] ‘ ; ‘ ‘ ,
:nd polocrine glands. ‘ .
*" within the substance of the parotid gland, the facial nerve lies d
o arotid arter ies deep to
{hcc,‘iwl'“ﬂl carotid artery.

. ainerficial and deep parts of the :
) The supurfl. ‘ .l PP submandibular gland are separated
by the ]1yoglos.sus muscle.
(f]) The posterior portion of the sublingual gland drains via numerous ducts
onto the sublingual fold.
) The secretomotor nerve supply for the parotid gland is derived via the

greater petrosal nerve.
(f) The glands in the hard palate are of the serous type.
(¢) In serous cells, the endoplasmic reticulum is concentrated mainly at the

hasal end of the cells.
(h) Striated duct cells exhibit numerous infoldings lined by mitochondria on

their basal surfaces.
(i) Myoepithelial cells lie between the basal lamina and the basal cell

membrane of acinar secretory cells.
() Mucous acini can be distinguished from serous acini by their staining

with periodic acid Schiff stain.

acinar, exocrine,

1%6 [dentify structures A to C in
Ih1§ micrograph of a salivary gland
Slained with haematoxylin and
sin. (Figure 114)
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127 Identify (he
f'nain. central strucgyy,
in this electron
micrograph taken
from part of a saljyg,
gland (Figure 115),

Figure 115

his electronmicrograph by identifying

e ———

128 Identify the structure seen in t
cells A and B. (Figure 116)

igher magnification of the cell
re 117). What type of cell

129 The cell labelled A represents a h
' arrowed in the preceding electron micrograph (Figu

is it and what is its embryological origin?

.

Fignre 11 .
72 Generated by CamScanne)r*
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130 (Figure 118)

(a) Identify structures A to C in this
section of a salivary gland

(Masson’s trichrome).

(b) Would any differences exist in
Sucture B when it occurs in the

sublingual gland compared with the
submandibular gland?

31 A 35-year-old man noticed

hatthe right side of the floor of his

mOUtI} became swollen at

Ei::)t;?e‘i giving him some

i ;J{t. He also complained of a

eXamina[im his mouth. On

. amma{?n’ there was evidence of

the sublinogn " ound the opening of

ey .al Papilla. Pictured is an
&raph of the region

Fig radio
- What wag responsible

: tre |
O hic
s sy Mptomg?

Figure 118 f

-

A R i m—

e s

Figure 119
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re presented shows a slow-growing, non-tender encapSulat
y ht side of the head (Figure 120). | 3
graphical anatomy of the head, in which regiong,
€S

132 The pic ;
tumour on the 11g
(a) Interms of the topo

our lie? : : 9 J
Ell;? tIusnzhe tumour likely to be benign of malignant |

(c) The tumour in this region is non-tender and has therefore not affecteg
the nerves located there. Assuming the presence of other le31ens whichq, |
affect the innervation, what perlpheeal nerves might become mvolv'ed?

(d) How may the tumour spread to involve the palate and be associateq With

dysphagia (difficulty in swallowing)?

133 A routine radiograph revegleg |
a discrete, radiolucent region clgge |
to the angle of the mandible (arrow)
(Figure 121). There were no |
symptoms associated with the
lesion. Initially, a cyst was

diagnosed but, on showing the
radiograph to a consultant,

sialograms were taken. Why?

Figure 120

Figure 121
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Deve]gpment of Face, Palate and Tongue

(34 which of the following statements are true:
(a) The facial processes correspond 1o centres of Prowth i the e lying
mesenchyme. -

(b) Ectomesenchyme (neural crest) tissue contributes (o the facial Processes,
(c) Facial processes arc separated from cach other by epithelind sheets,
musl be broken down for normal development,

(d) The nasal placodes are thickenings of ectoderm which derive (he
olfactory hair cells.

() The otic placode gives rise to the bony labyrinth of the internal car,
(f) The frontonasal process is subdivided into medial and lateral nasal
processes around the lens placode.

(g) The maxillary processes initially merge with the medial nasal processes
1o form the intermaxillary segment.

(h) An oblique cleft of the lip results from the continuance on the surface of
the naso-optic furrow.

(i) Inthe presence of a bilateral cleft lip, the philtrum is innervated by the
maxillary nerve.

() The primary palate is formed by the frontonasal process.

k) The palatal shelves forming the secondary palate arc outgrowths of the
mandibular processes. ;

() Secondary palate formation requires the elevation and then fusion of the
Palatal shelves in the hard palate but not the soft palatc,

'm) Palatal shelf elevation occurs because of external forces proc
developing tongue.

i) During palatal shelf elevation, the amount of the glycosaminoglycan
%lled hyaluronan increases markedly within the shelf.

( , -
 Palatal shelf elevation in humans occurs during the 12th week
Herine Jife,

{ : o v piad aeam i§ formed
m.D””“g fusion of the palatal shelves, a midline epithelial scam 1

“h g = . » Ih
:‘QJK;] then breaks down in association with programmed Bl d-t.ll
ik ¢combination experiments with epithelial and lhcscnchynn:“mh
¢ . = . .(} b
meseDOnems of the palatal shelves indicate that the epithelium €€
(t T':Ch!-’mal behaviour, idermal
Ype . - EpIdolesy
facrg g collagen, synthesised under the control of €p

5. iva: : . 1o e enithelial
M2y provide a signal for changes of the midline epith

which

luced by the

of intra-

growlh
seam.
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bmucous cleft describes a condition where the palata] Muc
5. Sut S:e underlying bone and musculature are deficient,
u &

ate ossifies intramembranously from a centre ip the

0sa 18

intact b
(t) The hard pal
premaxilla. .

(u) The anterior pal

arch. o . .
(v) The developmental division between the anterior and posterjor parts of

the tongue is shown by the sulf:us terminalis.

(w) The accessory nerve may innervate the very bac.k part of the tongue,
indicating some contribution from the fourth branchial Ell'Clll.

(x) The musculature of the tongue is derived from pr;e_—()p.tl(_: myotomes,
(y) The epithelial lining of the tongue is ectodermal in origin.

¢ of the tongue is derived from the second branchiy)

135 The picture provided shows
the developing face of a foetus
during the 6th week of intra-uterine
life (Figure 122).

(a) Identify the features indicated
by the labels A to F.

(b) What is the nasal fin and how
does it contribute to the
development of the upper lip?

(c) What is the evidence that
vitamin A derivatives are involved
in ‘pattern formation’ during the
development of the upper lip?

(d) List the main types of facial
clefts which can appear.

136 Pictured Isac :
' > d coronal section thy ) foetus
during the 7th week of intr rough the developing head of a

fl-llﬁel'ine life (Figure 123).
(b) By which week ¢ the 'ndicated by the labels A to E.

palate e
(¢) What are the mechanismg levafed and fused? N
shelveg? fesponsible for the elevation of the palatd

(a) Identify the structureg

76 Generated by CamScanner



pat AT (he mechanisms

I i ;

i i‘hIt‘ (or the fusion of the

s

yes once they have been

o lcllc . . ¥ .
clevd ain varieties of clefts

(37 In the diagram of the
Jeveloping tongue provided,
identify regions A to C
(Figure 124).

18 The radiograph shows a large.
Zlflflt:::i;rx:;]diol‘ucent area in the
3 Surgimle.p"llai'e ( F igure 125).
neg wi[hl ‘ cxt}mlnallon, a cyst
il stratlﬁfad squamous
ey I?ll rw.as discovered and a
ehg Pa alme, cyst of

iagnmzl(ljlenlal oorlgin was

Mg a;iiqu. lf?’fzurm'g in mind the

“lalﬂge‘n e]: ‘mvolved during

oy 0; ll; how would you
st € presence of this

Figure 123

Figure 124

S

Figure 122

Generated by CamScanner



139 The illustration shows ,
cleft of the palate (Figure ]2
(a) What is the incidence of Cl;ifts
of the palate in human Neonateg?
(b) What is the mode of inherit;}nce
for palatal clefts?

(c) Is the incidence of cleft palate
the same in males and females?

(d) From your knowledge of

sl normal palatogenesis, conjecture the
Figure 126 mechanisms which may be
responsible for palatal clefts.

140 A young man noticed a painless swelling at the back of his tongue in the
midline (Figure 127). Thinking it might be a tumour, he visited his local hospital,
The examining doctor believed that the lesion was harmless and had an embryo-
logical explanation. To confirm this, the doctor conducted a test which showed
that the swelling took up radioactive iodine. What might the swelling be?

Fz'gur 127
& Generated by CamScanner



1
1 Develf)l’m

" which of th(.a following staterflents.) gr? true:
) Both the maxﬂla. and .the mandible Ipltlally develo
) The centre of OSSIﬁC.ElU(.JI] for the ma>fllla appears close to the site of the
future deciduous centr'al Incisor toot'h durin g the eighth week of intra-uterine life.
o) Unlike the mandible, the maxilla receives no significant contributions
ﬁom secondary camlag:es. |
) Growth of the maxilla is dependent upon forces exerted externally from
(he growing brain, eye and nasal septum.
) Forward growth of the lower jaw is greater than that of the upper jaw.
() The maxillary air sinus does not develop until 3 years after birth.

(¢) The initial centres for ossification for the mandible lie close to the
? divisions of the inferior alveolar nerves into incisive and mental branches.
(h) The secondary cartilage within the mandibular condyle is essential for
growth of the ramus. |
() Remodelling of the ramus of the mandible involves resorption of bone
on the anterior border and deposition on the posterior border.
() The mandibular symphysis closes 1 year after birth.

ent of the Jaws

P Intramembranoys]y.

12 The photomicrograph shown is
transverse section through the

“arly developing mandible

Bth week of development)

(Figure 128 ):

:?Dldentify the structures labelled A

() What i

Meckel’s cartilage

and t wh
at does it contri i
the il ntribute in

©) By
oy fefly describe the

0
Mang Pment of the temporo-
ular joint,

Figure 128 & by CamScanner f.
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Figure 129

144 (Figure 130)

(a) Identify the tissue labelled A.
(by Identify its situation in the skull of a
10-year-old child.

(c) Classify the tissue labelled B at the
edges of the micrograph.

(d) How could this region be
distinguished from the growth plate in a
long bone?

Figure 130

RO

143- The drawing (Figype 129)
depicts a tracing taken frop,
skull radiograph produce u
cephalostat.

(a) Label the various features jpg;.
cated on the drawing (A (o F) which
are used to assess growth of the gky);
(b) What mechanisms are INvolveq
in the postnatal development of the
mandible?

(c) List the ‘skeletal units’ of the
mandible with their corresponding
soft tissue ‘functional matrices’.
(d) What mechanisms are involved
in the postnatal development of the
maxilla?

a ]illcr;u
sing 4

145 The abnormality to the
lower jaw shown in the
picture (Figure 131) resulted
from damage to the condyles
during a forceps delivery.
How would you account for
the resulting deformity”




i ol |)¢_-,v¢*lc;]um-m
10

I wihich of the following statements are true:
' ! ' ! i . 4
L footh perim at the early bell stage

“' ek of it wterine life,
/,'t The yestibular minacTies lingual to the denta —
(h) -

) Atthe cip stape of development, combination i, cul
[t ' pen— stnberl poratibi. xd :

el 0] and a molan .(lf,Illrll papilla gives rise to an
" Alowed 1o develop further,

Of dcvclupmcnt Can be seen 1, h
e y the

ture of an incisor
INCIsor-shaped tooth
‘Il,.'|||. 1 | ‘ '

) The stratumn intermedium s a single layer of cells lying between the
ternil enamel epithelinm and stellate reticulum,

(¢) The stratusm mtermedium is rich in RNA,

“) e cementiim and periodontal ligament originate from the dental
fllicle. )

(v) Stellate reticulum cells show tonofilaments.

L AR ; 7 ,

(h) Continued differentiation of the cells does not occur when an enamel

argan and dental papilla are cultured on cither side of a millipore filture with

apore size of Tpum.
i) The enamel cord is a transient group of cells extending from the stratum
itermedium into the stellate reticulum.

) The enamel organ is derived from cctomesenchyme (neural crest) cells.

) - e
- gt e - .
R 5

W7 (Figure 132) o : L ;
1) Which stage of , B T
Wwoth development is : 3 ¥ ; '
llustrated here and 21 g
when s it first apiof " |
Itache? | ey
) Jdentify A to E.
) Wha hiochemi-
Wl substance
f.'h:ur;lc!criscs A"
‘:_Jr Mu:l I5 the name
Celon J

-

81
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148 (Figure 133)

(a) What stage of develp
illustrated here?

(b) Identify A to E. Why; is
possible function of D9

(c) Is the lingual side situageq to th
right or left of this micrograph? :

Pment i

the _

149 The two pictures below are of
patients affected by hereditary
ectodermal dysplasia. Figure 134is
of a 6-year-old child, Figure 135 an
8-year-old child. What do you
deduce are the main dental signs of
this disorder?
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gpnamel Devclopmem

(51 Which of th
q) Secretory ameloblasts
b) During reversal of polarity

nierates 10 the distal end of the cell.
¢) Inyoung immature enamel, the ratio of amelogenins (o non-amelogen
. ‘ | g

enamelins) s about 19:1.

‘d) The daily rate of enamel forn
1t the central region.
e) Asfor dentine, the
of matrix vesicles.

() Ameloblasts are hex
(¢) Prismless enamel can be correlate
(h) Nasmyth's membrane comprises the reduced enan

e following gtatements are truc:
qre approximately Spm wide and 15um jon
| . y .~ 1
within the ameloblast, the Golgi cnmpl&
ex

ttion is greater at the enamel surface than

initiation of enamel mineralisation occurs by means

agonal in cross-section.
d with the width of the Tomes process.
1el epithelium and the

primary cuticle.
oxists at the formative

(i) A thin. unmineralised layer. about 2um thick,

enamel surface.
o Amelogenins

are hydrophobic molecules of molecular weight 55,000.
152 (Figure 138)
(a) Identify A 1O G.
(b) What is the principal amino-
acid of D and E?

(¢) Has reversal of polarily
occurred in the cells in layer Al
the bottom of the nlicrogrilph?
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153 (Figure 139) Figure 139
(a) Identify A to C. 1y

(b) What structural feature ‘separates’ A and B?
(c) What is the relationship of B to the basic structure of enamel?

g e

14 What ma be i
Fie 140) Y be responsible for the appearance of the enamel?

e Tl o B e B e 0 3t A

TTHRA S TRET R SRy S e T T

T ——

OGS ESTSTOT R SN R R R ST

Figure 140

ss |l
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Development of the Dentine and Pulp

155 Which of the following statements are true:

(a) Both the dentine and the dental pulp originate from the dent
the tooth germ.

(b) Dentinogenesis commences immediately after amelogenesis.

(¢) The first formed dentine. the mantle dentine. may contain some col]
derived from subodontoblastic cells.

(d) The cells forming the dentine and pulp are mesodermal in oricip.
(e) Unlike the fully formed dental pulp. the developing pulp has fittle aly-
cosaminoglycan (GAG). ’
(f) The pattern of innervation of the dental pulp is established during the
cap stage of tooth development.

(g) Mineralisation of dentine occurs initially by the budding off of matrix
vesicles from odontoblast cell bodies.

(h) Mineralisation of dentine commences when the full thickness of the
dentine has been formed.

al papilly of

Elgen

(1) There is both a spherical and a linear pattern of mineralisation of
dentine.

(J) Dentinogenesis imperfecta is an autosomal dominant genetic condition.

156 Pictured is a developing tooth
at the late bell stage of development
(Figure 141).

(a) Identify the red tissue (A) and
the blue tissue (B).

(b) In both developmental and
structural terms, how does the first
formed dentine differ from the bulk
of the circumpulpal dentine?

(c) What are the special features of
dentine formation in the root”

86
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Figure 142

157 Some developmental features can be seen in the den

tine of a fully
formed tooth v

iewed under polarised light. Identify the features labelled A
@dB on the illustration shown here. (Figure 142)

38 Distinguish between the two processes seen in these anorganic

"eparations viewed in the scanning electron microscope. (Figures 143
and 144




159 The radiograph (£, 145
and decalcified section (Figure ,;(
are of an abnormally forme loolh))
(arrow) since it appears thyg tooth
is developing within a tooth (knowp
as ‘dens in dente’). From your
understanding of normal tooth
development, how would yoy
account for this abnormality?

Figure 145

Generated by CamScanner
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s e A

ment of the Periodontium
De\'emp

which of the following Stalements are true;

ok development commences immediately
%,1} e epithelial root sheath comprises the inte
) ey separated by the stratum intermedium,
cp:IAS with the crown, the internal ename] epithelial ce]

z]arge during thei r ind.uctive stage.
) Cells of the epithelial root sheath give rise to cementob|
) Principal fibres of the periodontal ligament are poorly
ime of eruption in succedaneous teeth.

i) As for dentine, calcospherites can be observed during the mineralis
of cementum.

) Like the formation of bone, a layer of unmineralised cementum matrix g
fw microns thick is seen during cementogenesis.

(hy The pulp limiting membrane is attached at its margins to alveolar bone.

after Crown format 10N

mal and €Xternal ename

Is of the root sheath

asts.
organised at the

ation

(i) Coronal cementum can be deposited on enamel following degeneration
) ]
ofthe epithelial shelves from the P L TR MK

of the reduced enamel epithelium.

() Inmulti-rooted teeth, ingrowth [ & =S i Vet o BT S, e
) =15 B s 1--.:"‘.‘5‘"; i“'\\t‘{"ﬁ";f—: ‘:‘!'5'1; LSy
ot sheath takes place along paths [  Y4

of high vascularity.
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Labe| A to H. (Figure 147)
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Figure 148

162 (Figure 148)

(a) Identify A to D.

(b) List three possible functions for B.

(c) What is the fate of B?

(d) What is the principal protein component of C?

163 Identify A to D. (Figure 149)

Figure 149
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64 (Figure 150)

[dem;fw structure A,

. account for its formation,
"?

Figure 150

63 (Figure I151laé&hb)
'+ Mentify the structure arrowed.
% How does it originate?
atis its clinical significance?

Fak
= 4

;'_, Illn
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Development of the Dentitions

166 Which of the following statements are lrug:

(a) The deciduous maxillary first molar erupts into the mouth at 2
a .

age. . T

(b) The permanent mandibular second molar erupts into the mouth be
[2 and 13 years of age.

years of

l\\’een

(¢) The permanent mandibular canine commences Culcif.icatio-n at 1 ye
(d) The permanent maxillary first incisor completes calcification of it
crown between 4 and S years of age.

() The root of the permanent mandibular first molar is completed | ye
after the tooth has erupted into the mouth.

(f) Between the ages of 6 and 13 years, the human dentition is described as
a ‘mixed’ dentition.

(2) Atbirth, the 20 gum pads corresponding to the unerupted deciduous
teeth are often brought into a functional occlusion.
(h) ALS years of age, the deciduous incisors show ¢
often occlude edge-to-edge.

(1) Spacing of the deciduous dentitio
(3) The first permanent mol
(k) Postpubital loss of spac
permanent third molar teeth
(1) Prior to their emergence into the mouth, each deciduous tooth is overlain
by a gubernacular canal,

dr.

dr

onsiderable wear and

n is uncommon.
ars often erupt with a cusp-to- cusp relationship.
¢ anteriorly may result from forces exerted by the

(m) Thc cells responsible for (he resorption and shedding of deciduous teeth
are (|lSl.lI]Cl origin and form from osteoclasts responsible for bone
resorption,

n) As: upts thr ' Lo
L ) Asa 100{h Fl.upfh through the org] Mucosa, its reduced enamel epithelun
ecomes the initjg] junctional epithelium,

f;;:m: ()(])]:l‘:/]fi:::flo“ of an antagonigy tooth in the opposite jaw. a tooth
(p) When viewing
l’OllOWing perm
and canines,

an orthop
anent teeth w
and the firgg
(q) The main phase of
(r) Experimentg
the eruptive force

ANtomogram of a child aged 9 vears. the
ould be EXpected to have
and secong molars,

. aX1al tooth Cruption |
'NVOlving 1oy

(8) is gener

erupted: all ncison

. . o § \ i }s
XERINS Prior to root 1\“*“““‘; :
e T e ~ = - . . R o > .L‘
Lresection of (he rodent incisor indicate
ated within (he dental pulp.
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ypotCHSi"e agents acting on the dental vasculature gre
ed eruption—like movements.

jtro studies suggest that the periodontal fibrob]asts may have

r migratory properties which might explain tooth eruption

» associated with
jecreas
o) IV
ontractile @

(¢7 From the orthopantomogram (Figure 152), provide the dental age for

e patient.

SRR

Figure 152

i ge for
168 From the orthopantomogram (Figure 153), provide the dental age

the patien




o

Figure 155

169  Age this skull, briefly giving reasons for your answer. (Figure 154)

170 Age this skull, briefly giving reasons for your answer. (Figure 155)

171 (Figure 156)
(@) What abnormality is evident on this orthopantomogram?
(b) How would you attempt to explain the cause of the abnormality?

’ Generated by CamScanner
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The light micrograph ( Fig_.;ur('
)i of a deciduous tooth being
ed by @ permanent {o.olh.

; ]?;en(if)r the structures indicated

bi helabels AtOC. .

) What is the pattern of resorptlon

{Eadeciduous mandibular canine

;mh and how would you

jistinguish the root of a tooth which

s been resorbed from one which
15 been fractured and also from a
w0t which shows incomplete

development?

(c) What are the changes which

ke place in the soft tissues

overlying the crown of an erupting
eciduous tooth?

'd) What is the evidence indicating
that the force(s) of eruption is

gnerated by pressure within the
rriodontal ligament and not by a

actional force through its collagen
Metwork?

(72

Figure 157

1?3 What unusual features are evident in this orthopantomogram of a

~Year-old patient? (Figure 158)
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t barriers (0 an erupting (ooth

J4 . } % erl

175 What are the various Stages taken to achieve a ‘normal’ (anzuomicul)

lusion of the permanent dentition from the deciduous dentition?
occlus '

Comparative Dental Anatomy

176 Which of the following statements are (rue:
(a) The mandible of the chimpanzee exhibits a simian shelf.
(b) Rabbits are monophyodont.
(¢) The most posterior premolars form the carnassial teeth in the Carnivory,
(d) The dog has four premolars and three molars in each quadrant,
(e) The deciduous teeth in the dog have all erupted six weeks after birth,
(f) In the pig, the third molar is the largest.
o) In sheep, the mandibular canine is incisiform.
(h) As for man, only the first permanent mandibular molar in apes usually
has five cusps.
(1) The molars of sheep are hypsodont.

() The squirrel monkey, a New World Monkey (Cebidae), has

three premolars and three molars in each quadrant.

(k) The molars of New World Monkeys decrease in size from before backwards
(1) The cusps of the molars of the sheep are crescent-shaped (selenodont).
(m) The maxillary premolars in the chimpanzee have three roots.

(n) A sagittal crest is always found in female gorillas.

(0) The mandibular first premolar in apes is predominantly unicuspid.

(p) The canines of Australopithecus afarensis did not project above the
occlusal plane and therefore

P, : a diastema was absent.

(?) i ranial capacity of Australopithecus africanus was about 650cm?*

1) | ause of its large molar teeth, Homo habilis has been knicknamed
Nutcracker Man’.

(s) Unlike Homo sapi :
Sapiens, the bro; - * Homo erectts
was towards the bage. adest part of the skull of Ho

W . "

growth periods of th ental lines in enamel, there is evidence tha]l th
€ austr : T "

those of moderp man. alopithecines were markedly extended !
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177 (Figure 159)

(a) Identify this skull.
(b) What is the dental formula for thig 4

) Is this dentition diphyodont? Feg
(d) What is the average daily rate of incjgq
(e) What is responsible for the colourationroef he incj

(f) Does enamel cover all the coronal dentine‘tP e
(g) Describe the alignment of the condyle |

ruption?

Figure 159

178 Identify this skull. (Figure 160)

canner
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Figure 161

179 (Figure 161)

(a) Identify the family to which this mandible belongs.

(b) What is the dental formula for both the deciduous and permanent
dentitions?

(c) Comment on the first mandibular premolar.

(d) Describe briefly the characteristic features of the mandibular molars.

180 Identify this fossil
ape. (Figure 162)

Figure 162
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s 163)
sioure 163 S
1 {;Hfif\- the species of this fossil skull.
entil) e
o :.\:Iwn did the species ll\e..
o What was its cranial capacny?
- Did the mandible have a chin? |
(d) Describe some of the differences between the dentition of this fossil and
¢) &S
t s of modern man. |
oy What is the name given to describe the general shape of the molar teeth
% g : the 2l shape of th
i]?ow in Figure 164 and sectioned longitudinally in Figure 1652

18

Figure 163

Figure 163
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ANSWERS

The Mouth

.y True. The palatoglossal folds and the palatophary i

;lmti‘:i)or and post(ﬂiort }[:villars of thf? fauces at t}?e oroghar;:]lg::ll {;)tl}?rfnz:;e RS

e. Clinically, this communication permits the g iqui
(a)lfgu together as lrt.:aFme'nt fgllowing frgclures of thi::eajsz?&f L E e
(c) True. Hyperkerfmmsauon IS a common reaction of the oral mucosa to trauma.
(d) True. The opening of the parotid duct may present as a papilla or as a simple opening into
the cheek.
(e) False. The soft palate is raised during swallowing by the combined actions of the levator and
iensor veli palatini muscles. '
(f) False. The submandibular ducts open into the region of the sublingual papilla; the
sublingual ducts open along the sublingual folds.
(g) False. Waldeyer's tonsillar ring ‘guarding’ the openings of the pharynx also includes the
wbal and pharyngeal tonsils in the nasopharynx.
(h) False. The lingual frenum usually ends at the sublingual papilla.
(i) False. The anterior part (palatal part) occupies two-thirds of the dorsum of the tongue.
(j) False. The foramen caecum is the site of development of the thyroid gland. The thymus
gland develops from the third pharyngeal (branchial) pouch.

2 (a) A =incisive papilla. B = palatine raphe. C = palatine rugae. D = soft tissue masses
where greater palatine nerves and vessels run.

(b) The mucosa over the hard palate has a keratinised (masticatory) stratified squamous
epithelium. For most parts, there is no submucosa and the tissue presents as a mucoperiosteum.
(c) The nasopalatine nerves exit at the incisive fossa and are thus located below the incisive
papilla and behind the maxillary central incisor teeth. The greater palatine nerves run in a
submucosa, each along a lateral channel between the maxillary alveolar and the maxillary
palatine processes.

(d) The mucoperiosteum is an effective barrier to the spread of infection from the maxillary
teeth into the hard palate. Therefore, palatal abscesses tend to be discrete and well-defined.

3 (a) A =lingual frenum. B = fimbriated fold. C = deep lingual vein. D = sublingual

papilla. E = sublingual folds.

(b) The structure labelled D, the sublingual papilla, has the submandibular ducts (Wharton’s
ducts) opening onto it. The structure labelled E, the sublingual fold, indicates the position of the
sublingual salivary gland and the course of the submandibular duct.

a - . . . -
(c) The mucosa lining the ventral surface of the tongue has a non-keratinised (lining) stratified

Squamous epithelium. :

(d) A sublingual abscess, located above the mylohyoid muscle in the floor of the mouth', may
spread to become a submandibular abscess in the suprahyoid region of the neck_by passing
around the posterior free edge of the mylohyoid muscle. Only rarely would the infection pass

through the mylohyoid muscle.

4 (a) The patches are termed ‘Fordyce spots’ and they are ectopic sebaceous glands

(Structures normally restricted to the skin). '
(b) Deve!opmentally, the mouth is a region where both ectoderm and endoderm make

Contributions.

(©) Hormonal changes at puberty can stimulate the formation and secretion of sebaceous glands.
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The Jaws . :
vue. The skull s divided into viscerocranium and neurocranium (the |
et L ¥ - gy . — ST . v
lll\uI: h\u\-m and protects the brain and the organs of special sense),
. VIS S . + Py oo 3 . N
l‘t-l” ;‘ hw However, whilst the statement is correct as taras it goes, do not forget th
RUBE AR ; bi .
Ccew the orbital plate).
GWoeomponenis ey the ortn y . N N bl vl T
“”:‘:.:1‘ .l”w infra-orbital nerve is the terminal branch of the maxillary division of the
) Balse. )

el atter being gy,

AW there gy,

11:?11“1!11:1 ll]'::a‘\;:;"vmcr palatine foramen is ! ally a t'issur? at the l:ylcru.l extremity of the
fransy erse palatne sutured where !hc 1?:111111110 1?“‘0333 o _illt‘ Illll-\'lll:l. Joins the horizony
the palatine bone, The lesser p:\hfunc foramen is located m the palatine bone.

() False. The condylar process i located supero-posteriorly on the ramus; the coronoid —
i supero-anteniorly, ‘ ‘ ‘

() False, Tn Caucasians, the mental foramen 18 most u.tl::n located below the root of the
mandibular second premolar, Tn some other races, the foramen may be positioned more distally,
(2) False. The genial tbercles give origin to the genioglossus and geniohyoid muscles. The

al plate of

dieastric muscles are attached into the digastric tossae on the inferior border of the mandible,
() False. On a lateral skull radiograph. the maxillary sinus can be visualised but there is much
super-imposition of structures.

() True. TM radiography too readily distorts the morphology of the condyle to provide an
accurate assessment of its dimensions or pathologies. Tomography and computer-assisted
scanning provide better assessments.

() False. The cortical bone lining the tooth socket is normally mineralised and not
hypermineralised.

6 (@ A = palatine processes of the maxillae. B = horizontal plates of the palatine bones.

C = median palatine suture. D = incisive fossa. E = transverse palatine suture. F = greater
palatine foramina. G = lesser palatine foramina, H = posterior nasal spine. :

(b) The mavillary plane can be represented by a line passing through the anterior nasal spine
and the posterior nasal spine.

(€} AUD, the incisive fossa, emerge the nasopalatine nerves which are branches of the maxillany
division of the trigeminal via the prerygopalatine ganglion. At F. the greater palatine foramen.
emerge the greater palatine nerves, also from the maxillary division of the trigeminal. AtG. e
lesser palatine foramen, emerge the lesser palatine nerves for the soft palate, again from the
maxillary nerve,

-

é‘ (@) A = gemal (mental) spines (tubercles). B = mvlohvoid (internal oblique) ridge.

.1~nglc ot mandible. D = temporal crest. E = retromalar trianele. F = mandibular foramen.
G = lingula. H = mylohyoid groove. 1 = digastric fossa. ] = coronoid process. K= condylar
process., »

. i B R _ : [ the
(b)Y AtG. the lingula. is attached the sphenomandibular ligament (an accessory ligament wh
tempoeromandibular joint). This ligament is the remains of the perichondrium of Meckel's
carttlage (the cartilage of the first branchial arch)

C) AL A, . ‘.; STMITES e atfa~ .- i [, O
l* ) '\; A ‘lih:_ genial SPInes. are attached the genioglossus muscles (superior spines) and
o . - 2] i " -~ = - 2
rm,“.} N 0.11" muscles (inferior spines). At B, the mylohyoid ridee. is attached the mylohy
:}:lls:nnﬂ“ u;_ l; contnibutes to the diaphragm for the floor of the mouth. At C. the inne? AP 4

¢ angle of the mandible. 15 attache ' b= q] crests
attached (i ok L attached the medial prerygoid muscle. At D. the tempor ; Lr:wlb

Altached Gin part) the temporalis muscle, A¢ [, the digastric fossa. is attached the antenof
the digastric muscle, Sl
(d) The lingual branch of the mandibul
permanent mandibular third mol

oud
ect ot

I8
l.‘f

I ey ated i hﬁ‘
ar nerve runs on the lingual alveolar plate 0t

. E raelcld
ar tooth and must therefore be protected during surgit
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agraction of this tooth, 11 the nerve i damaged, there will be: () Joss of peneral s ,

tongue (ventral and dorsal .‘.lllllil{'("-l. Hoor of mouth, and lingual j*in;'iV'n“. hjl 1 el A
ensation (raste) 1o the anterior two thivds of the tongue; and i) Joss of ) doss of special

. r ' (]

: T, i il el Tes wecretomaolor
s ."“l””;“““h“l'“ and sublingual ""IW‘”.Y prhandde, The louses, innocted with l’ii}l ’ l; (‘Tl'l'l}my o
Al and (1) result

famagre 1o the fibres from the chorda tympani branch of the facial nerve (nery
wediug) which passes with the lingual nerve, | e

(I
[romt
mtern
§ () Occipito-mental radiograph of the skull,

() A = Frontal air sinus, 1= Margin of orbit, €7« Nasal bones, 1) = Nasal septum

[ = Nasal fossa with superimposed shadows of ethmoidal air cells, 1= M;:xililxll and ;Ccll]

(i = Body of mandible and teeth, 1= Infra-orbital formen and canal, | = Zypoma .

| = Maxillary air sinus, K = Coronoid process ol mandible, 1. = Zypomatic pu.n:::as.'nl“ temporal
hone. M = Condyle of mandible. N = Mastoid air cells, O = Occipital condyle. P = Foramen
magnum.

(¢) This radiograph is uscful for obtaining clear views of the paranasal air sinuses; postero-
anterior views of the skull (PA view) show too much supero-imposition of structures over the
SISES,

() The radiograph is of an anatomical specimen because of the absence of the vertebral
column,

9 () The fracture is favourable. Behind the fracture line, the masscter and medial pterygoid
muscles pull the jaw fragment upwards. In front of the fracture line, the digastric and other
suprahyoid muscles pull the fragment downwards,

(b) Behind the condyle, in the infratemporal fossa, lie the meningeal branches (middle and
aceessory) of the maxillary artery. These are readily ruptured following fracture and inward
displacement of the condyle.

10 (1) These structures are called tori mandibulares. Although not found in everyone's mouth,
these exostoses are not strictly pullm]n;:icu] and do not usually cause problems (occasionil
trauma of the mucosa can lead to subsequent ulceration and patient awarencess of the tori).

(b) In the hard palate, where an occasional torus palatinus may be found. All tori may causc
difficultics when constructing dentures.

I Spacing is evident between the maxillary central incisors and is referred o as diastema.
Here, it is associated with the presence of a prominent labial frenum which can be surgically
removed if the spacing persists. In younger children, spacing may be scen hct.wc-::n the
permanent incisors when they erupt, giving rise o what has heen tcmwd the ‘ugly (ilfc}:I|.r’1g_ )
stage and is said to result from pressure on the roots of the incisors from the dcvclupl‘ng F.I'll.lﬂf.?:-
Fn this situation, the diastema usually closes following eruption of the permanent canines. I'here
I8 also a slight shift of the midline in the lower dentition.

Tooth Morphology

12 (4) Falge, It is the maxillary lateral permanent incisor
Cicumen),
by |

that presents the pit (foramen

tion of the incisal edge with the distal surfac
h the small distal cusp.
ed towards the s

(©) }‘::"" The convexity lics at the junc
(d) I:: HL A p“IIP horn is not found hencat all on
¢ alse. The tip of the palatal cusp is generally displac
fown,
(¢) |

nesial surface of the

- PR o . distobuccal.
alse. The obtuse angles of this tooth are the mesiopalatal and the

‘alse, I is the ko ceeses (WO 00l canals. o ke angled
Gl mar = LIS the mesial root that possesses é | < it fengsto be an
&) False, The maxillary third permanent molar & enerated BS/" amoscanner
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It the mandibular third molar that is most commonly impacted, being angleq
distally. 1t 1s the i

mesially- ots of the mandibular deciduous incisors have a rounded outline,
iy FalseT8 0 lar tubercle) lies near the cervical margin above the mesig| root.

: - ge (MO " A y ;
(i) Ea{sb_ thut;;léf ((jarab elli is found frequently on this tooth, just as in the maxillary firg
(j) False.

permanent molar.
13 The notched incisal margin, containing three mammelons, is normal in the recently erupyeg
tooth. but is lost with attrition.

14 Yes. the tooth has two roots instead of its usual single root. This may be clinically
sionificant during endodontic treatment or tooth extraction.

15 The wide open pulp and the smooth, thin lining of dentine indicate that the root is
incomplete and still forming.

16 (a) Maxillary left lateral permanent incisor. Palatal view.

(b) 10 - 12 months.

(c) 8-9 years.

(d) Anterior superior alveolar nerve, infra-orbital nerve, nasopalatine nerve.

17 (a) Maxillary left permanent canine. Labial view.
(b) 4 — 5 months.
(c) 11 -12 years.

18 (a) Maxillary right first premolar. Occlusal view.

(b) 1112 -2 years.
(c) 10-11 years.

19 (a) Mandibular right first premolar. Lingual view.
(®) 1'2-2 years.

(c) 10- 12 years.

(d) Inferior alveolar nerve, mental
20 (a) Maxil]
(b) Birth.

() 6 -7 years.

(d) POS{eriUI a]l[l i ]‘i r e r
mldd]e Sllpc 0 alveo‘al net VCS. buccal ner Ve, greﬁlEI pdlalill ne ve.
21 (a) IVlandibUlaf

righ
(b) 2172~ 3 years, ght second permanent molar. Buccal view.
(€) 12~ 13 years,

nerve, (possibly the buccal nerve), lingual nerve.
ary left first permanent molar, Palatal view,

left central decj bs
(b) 4 months in prerp, deciduous incjsor. Labial view,
() 7 months,

23 () Maxilla
ry left first dee;
() S months in urerp, St deciduous molar, Occlus

() 1= 1115 years,
24 (a) Mandibujar left

; S€cond decj
(c) 3m°nths in utero, deciduous molar. Buccal v
P74~ 234 years,

al view,

iew,
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ructure A represents a supernumerary tooth which has erupted into
’:nuuﬂ@“‘ i[]CiSOfb:- Thf: supt_:rnumerar)f tpoth usually has a simplified cop
-;mmoﬂi)' occurs 1n this region, when itis called a mesiodens.
;iscovcred on a radiograph when the patient presents with de]

maxilary incisor(s)-
As evident from the fully erupted first permanent molars S
* ( ; years

owever, all the remaining permanent teeth have failed to d
: ev :
has been completely retained. clop and the deciduous

the palate behind the

P 1 e-_shaped form. It most
1ay remain unerupted and be

ayed eruption of the permanent

95 St

96 Yes.
of age. H
dentition

Occlusion

77 (a) False. The dental arches are shaped as a catenary curve; rectangular forms are
sssociated more with apes. g

(b) False. Seen laterally, the curvature of the occlusal plane is termed the curve of Spee. The
curve of Monson (more correctly, the curve of Wilson) is seen transversely, across the d'ental
arch.

(c) False. Malocclusion is most prevalent in the community. ‘Normal® occlusion is found in
only about 10% of the population (USA data). .

(d) True. Centric occlusal position is the standard occlusal position to assess the ‘bite’ of a
patient. However, it is all too frequently difficult to achieve; palpation of the condyles in the
glenoid (mandibular) fossae might aid the attainment of centric occlusal position.

(e) False. In the ‘normal’ (or anatomical) occlusal position, a maxillary tooth will occlude with
the distal portion of the corresponding mandibular tooth plus the mesial portion of the

mandibular tooth distally.
(f) False. Although the permanent maxillary canines are indeed frequently malaligned, the

maxillary incisors are more often in malocclusion.
(2) True. This landmark, together with the supramentale associated with the mandible, is used

for cephalometric assessment of the relationships of the jaws during orthodontic diagnosis.
(h) False. The Frankfort plane, being a useful guide to the line of the maxilla, extends from the

Porion to the orbitale.
gi) False. The ‘normal’ angle is 110°; 90° is the angle between the axes of the mandibular
lpcisors and the mandibular plane.

() False. SNA ~ SNB for a normal (skeletal Class I) jaw
relationship is Class I1I and the mandible shows prognathi

shows maxillary prognathism.

8 (2) A=Nasion. B = Sella point. C =

;asal spine. G = Anterior nasal spine. H = Subspinale. I=Supr
(b;gnathion. L = Menton. M = Gonion.

a4 ephalometric radiographs for a dental patient arc

0 onships during orthodontic diagnosis and to determ

¢ facial skeleton _ )

, asion plane (ie Sella point

() A = The Bolton plane (ie Bolton point to Nasion). B = Sella-N
' Nasion).

relationship is 2 — 5°. Below 2° the
sm. A Class 11 relationship (above 5°)

Porion. D = Orbitale. E= Basion. F= qutcrior
amentale. J = Pogonion.

most often taken to assess jaw
ine the extent and nature of growth of

ost have a cusp-to-Cusp
ary molars). Note

le’s Class 11

29 y
Angle’s Class 11 malocclusion—the first permanent molars alm

elationeh: : " il
o :znshlp (the mandibular molars being ‘prenormal relative to thfe ma::]l
€ reverse overjet for the incisors is not necessary indicative O an Ang

Malg : :
Clusion (there may be a normal overjet or edge-to-edge bite)-
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ns of the incisor classification of occlusion, the malocclusion iy (..
terms : : ek des
o - IL the tip of the mandibular incisors lying behind the cingulum of 4y,
ivision i— e, ot )
qul, which themselves show mdrkcd_pr()cllr}at|on.
incisors 1e the position of the permanent first molar 1eey iy |
S : z ":

-« classification. usir ‘
Angle's EHIAES - .5 Of -cth 1 g WMo,
Lb) ovement of these reeth in response to loss of other teeth in the arches or. being the ( r!_um
n i - »\/ . ot 3 AN * . i Lt j
};\ p:rm;mem teeth 1o erupt into the mouth, they may themselves be lost becage (4 et of
the < =i

ie<. Furthermore. patients are morc likely to come 1o the ‘Jfl}!‘f(!‘lllli%l complaining
Lul::m!\ malposition of their anterior teeth than about malposition of their gy,
incisors overlap the upper incisors. gi\_fing areverse overjet. This ndicae,

hip (the Angle’s molar relationship cannot be determined froy, this
n. the width of the lower arch 1s greater than that of the upper, l*-‘w‘I" -
Note also that the midlines of the upper and lower jiuy,. d:'*r

IWhiated ¢y,
Hany

"“'7'”lixr:,

31 The lower
Class 111 incisor relations
anterior view). In additio
in a crossbite in the molar region.
coincide exactly.

32 This patient has an anterior open bite, lhg lower incisors not being ""’f-"”ilpp*;d by the
uppers. It may be associated with an an anterior tonguc ll"}rusl on swallowing. or the patien may
be an habitual thumb sucker. It may also be associated with an abnormal, and prematyre,
occlusal contact on the posterior teeth. More rarely. it is related to underdevelopment of the

upper anterior segment of the jaw.

Floor of Mouth and Tongue

33 (a) False. The mylohyoid muscle takes origin from the internal oblique (mylohyoid) line of
the mandible.

(b) False. Whilst the deep part of the submandibular gland and the hypoglossal nerve are
located superficial to the hyoglossus muscle, the glossopharyngeal nerve runs deep to the

muscle.
(¢) True. In addition, the lingual nerve supplies the lingual gingivae around the mandibular
teeth.
(d) False. There is no sublingual group of lymph nodes: the lymphatic drainage of structures in
the floor of the mouth is to the submental nodes (or even directly to the jugulo-digastric rodes)
fe) False. The submandibular ganglion. supplying secretomotor fibres to the submandibular and
sublingual salivary glands. receives preganglionic fibres from the chorda tympani branch of the
facial nenve (nenvus intermedius).
(f) True. The papillaz found are filiform. fungiform. circumvallate (largest) and foliate papiliz.
On the postenior third of the dorsal surface are found the lingual follicles (lymphatic tissue).
(g) False. The intninsic muscles alter the shape of the tongue: the extrinsic muscles
{ceniog hv 2 . : _ . aue 0 the
genoglossus. hyoglossus. palatoglossus, styloglossus) alter the position of the tongue in 1
mouth.
(n In ala S i ' v i y the
L_T us. Palatoglossus. being also classified as a2 muscle of the soft palate. 15 innervaied by !
cranial part of the accessory nerve viz the pharyngeal plexus
{1) False. The lincual arterv runs 5 =
; % e A v runs deep to the hy
(1) False. The anterior part of the ined e in’ ) which
b S e ey : part of the sublingual gland has a main duct (Bartholin’s duct) *”"“,rf
7 1s directly o T i : g4 1eni0f
part of the cland has onto the sublingual papilla or joins the submandibular duct. The p%* o
il £iand has many small ducts draining into the floor of the mouth in the regon @ -
sublingual fold. = N
34 (a) A=h
<% (2} A = hard palate. B = ; —— - -p1uloy’
maxillan a!\'eo‘a:p:doe E _59{; palate. C = orbicularis oris in upper lip. D= edentulo
H = larsormban . o - Priars of fauces. F = nasopharynx. G = oropharyn*-
anngophannx. 1 = constrictor I ) «
s muscles of pharynx. J = vertebral column.
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ower lip. L= body of mandible. M = tongue. N = genioglossus muscle.

oid muscle. P = mylohyoid muscle. Q = anterior belly of digastric muscle.
muscle. S = hyoid bone. T = epiglottis. U = vallecula.

(b) The i_,cﬂiuéinssus musc]? (lub%‘l N) is innervated b:v {.hc twelfth cranial nerve (the
h\.-puuiﬂ-*“ﬂ] nerve). The 'gcmohym(l muscle (label O) is innervated by the t'ibrcs from the first
c;:z'\'i;'i'! spinal ncrvc“\\_-'hlch accompany the hypoglossal nerve. Thf: mylohyoid muscle (label P)
is innervated by the fifth cr:tlmal nerve (the mandibular division of the trigeminal nerve). The
*arior belly of the digastric muscle (label Q) is innervated by the fifth cranial nerve (the

ar division of the trigeminal nerve). The posterior belly of digastric is supplied by the
anial nerve (the facial nerve).

N. the genioglossus muscle, protrudes the tongue.

and lateral glosso-epiglottic folds delineate the vallecula. Clinically, foreign

oris in I¢
0= geniohy

= platysmi
R= P 3

lll][C!'
numdihul
seventh ¢r
(¢) Structure
(d) The median :
ay become lodged in this region.

(e) Although the lingual nerves supply general sensation to much of the dorsum of the tongue
and all of the ventral surface, there are other innervations and the position of the tongue also is
‘monitored” by receptors in other oral structures. To bring the tongue forward in an unconscious
sutient, the mandible must be pulled forwards by pressure applied on both sides at the angle of

objects m

the mandible.

35 (a) A = tongue. B = lingual nerve. C = styloglossus muscle. D = hyoglossus muscle.

E = outline of deep part of the submandibular salivary gland. F = sublingual salivary gland.

G = submandibular duct. H = hypoglossal nerve. 1= nerve to thyrohyoid muscle.

J = descendens hypoglossi. K = lingual artery.

(b) Structure J. the descendens hypoglossi, communicates with the ansa cervicalis nerve plexus
in the neck. Damage to the descendens hypoglossi would result in partial paralysis of strap

(infrahyoid) muscles.
(¢) The submandibular salivary gland secretes mixed mucous-serous saliva. The serous acini

are much more numerous than the mucous acini (10:1). The sublingual salivary gland also
produces a mixed saliva, but with more mucous than serous elements. On occasions, both glands
are fused to form a submandibular/sublingual salivary complex.

(d) A retention cyst from the sublingual gland can extend into the neck by expanding across the
posterior free edge of the mylohyoid muscle and into the suprahyoid region of the neck.

36 The distribution of sensory nerves to the dorsum of the tongue can be readily explained in
terms of the development of the tongue. The tongue in front of the circumvallate papillae (A) is
d?l‘f\'_cd from the first pharyngeal (branchial) arch, the nerve of this arch being the mandibular
division of the trigeminal (and hence its lingual branch). Behind the circumvallate papillae, the
third pharyngeal (branchial) arch (associated with the glossopharyngeal nerve - B) and fourth
fi‘;rg:fc;?l (hranchiql) arch (assoc_iuled'with the superior laryngeal branch 01'.111:': vagus - C) are
byt c]h Cdtor formnTg the posterior .l}ll.['d of the organ. Taste receptors anteriorly are mncrva.lcd
arch, Sin:f 2_1.}/mpam branch of Ih'c lecm.l nerve, the nerve of the second phuryngcal ( br:lmch.lai]
e Chom:[l IS arc-h does not contribute tissue to the anterior part of the tongue, in this situation
a lympani nerve is termed a pretrematic nerve.

3 ;
pzpii?‘]‘cf?elﬁ:wz shows a ‘tongue-tie’. Normally, the. lingual frenum terminates on the subli.ngual
diveolg behi' lde frenum f:xlend-s across tI]e floor Ql the mouth to b.ccqmc attached to the lingual
N2ue and ¢ nd the I_mlndlbulur incisors. Tongue-tie may severely limit movements of the
could aftect speech.

h{: SETT P r
was 1 Jeviation of the tongue to the right indicates that the right hypoglossal nerve (CN XII)

U“n.! e . P .
: dl:]“”“g surgery, the action of the extrinsic muscles on the left side being
ere has also been wasting of the muscles on the right side of the tongue.
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palate

A s ™ LY C
1) False. The s 0
‘ The fibrous apone uros
The exception 1s 1enso

of the palate develop intramembranously,
i« is the expanded tendon of the tensor veli palatin Muscle
r veli palatini (Wl.li(.‘h develops c:phryo[ogicully from the ﬁ'm
tial) arch and 18 therefore suppl.u:d by }hc mun('llhulur nerve. :
Hhmn}‘hm ‘ k‘ y being from the cartilage of the auditory (Eustachian) lube.
addummld(:l-]: ::ul OCCTII‘ in humans (but does occur in apes).
0e: accompanied by the cartilaginous end of the auditory

on‘[pllllcuts
39

(b) False.
() False.
pharynged
(d) True, and
(¢) False. This suture does 110
(f) True. In this position, 1U1S
(Ell-\'l_‘ﬂ\»'hlil{;‘}l tflt:i;"1|11idall process 18 part of the palatine bop:.:_ |
e EFllb-c."l‘l:cL ;ir'c:cncc of this suture allows for the possibility of expanding the width of "
::;}lu‘cﬂ::{m appliances whe.n illw p:ﬂalt?' 18 Lil]llxtl;t!ly lliil;“‘r?w_ -

(1) True. The nerves are distributed via the pterygopala l_ne‘ '(il‘ iglion. ‘]

() True. The two heads of origin enclose the levator veli palatini muscle.

40 (a) A = palatoglossal arch (anterior pillar of fauces). B = pulalophz_lryngeal arch (posterior
pillar of fauces). C = palatine tonsil. D = uvula. E = soft palate. F =ridge produced by
pterygomandibular raphe. : . o .

(b) Much of the mucosa is innervated by the lesser palatine nerves \\’hIC!l originate from the
maxillary division of the trigeminal nerve (via the pterygopalatine ganglion). Some areas may
also be innervated by the facial nerve. The posterior part of the soft palate (including uvula) and
the region of the pill'urs of the fauces are innervated by the glossopharyngeal nerve.

41 This is a section through the palate.

(a) A =respiratory mucosa of nasal cavity. B = lining mucosa (non-keratinised) of soft palate.
C = masticatory mucosa (keratinised or parakeratinised) of hard palate.

(b) D = levator veli palatini muscle.

(¢) The region of the hard palate immediately behind the incisor teeth and near the incisive
papilla contains the fibres of the nasopalatine nerve to be anaesthetised. However, there is no
submucosa, the oral mucosa being tightly bound down to the underlying bone by a
mucoperiosteum. The region can only accommodate a small amount of local anaesthesis
:ﬂo_lmipn. which is all that is necessary. The amount of anaesthetic solution and the spccd.of
I:]I‘Jlt:l;l;:]nhm probably detached part of the mucosa from the bone, resulting in the considerable
42 This structure re
developing pal
enlarge

presents a remnant of the epithelial seam in the midline region of the

e patate oniginally separating the palatal shelves. Such epithelium remnants may
and give rise to palatal Cysts.

Face
43 (a) True, This w

well-circumseri
(b) False. The 1
(¢) False, The
(d) False, The
(¢) True. The

ould explain w
bed and does not ¢r

nfra-orbital nerve . N——
muscle bl@ nerve supplies the whole of the upper lip, including the philti™
pﬁr;}[id m]'lscg below the menty] foramen

: ;l H 3 el " \rc_
infra-nrhgita;]n xde’meg 'S Secretomotor fibres from the SIOSSOPharyngca] Ew;cedcd
¢ infra-orbitg) fur;;e can be “blocked” as it emerges onto the face, but ¢ar IS
() False 0id pushing the needle into the orbit.
IS provides g pressu . he transverse facial artery.

T point to compregs damaged facial arery to
o enérated by

. dis
hy. following nerve damage on the face, the area affecte
0ss the midline.

age:
revent haemorrha
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. . i . e

On the face. the facial vein lies behind the facial

zq]se. . = artery,
(h) Fals The parcm nerve 1s the nasocﬂlm‘_\' branch of t} y

- : . 1€ ophthalmic divie:
. 1€, . : ad I
i T The remaining origin is from the alveolar proges aimic division of the trigeminal
1 True. The g processes of the maxijq rigeminal,
molar teeth. and mandible

l =3
.Ildiaceiﬂ to the
' The lymphatic drainage of the side of the f:

1 - ace (A) is to th
.Hpe{rll)ip (B) to the submandibular lymph nodes, and of the centr'ﬁ g
upp ‘

the ubmental lymph nodes. The arterial supply to the side of the fac
the Superﬁciul temporal artery, and to the upper and lower |
Lhi‘]] branches of the facial artery.

A= gupra-orbilal nerve. B = auriculotemporal nerve, C
p = zygomaticotemporal nerve. E = mental nerve. F = great

arotid lymph nodes, of the
art of the lower lip(C) 1o

| € 1S mainly from brancheg
1p from the superior and inferior

= external nasal nerve.
auricular nerve.

4 (a) A= orbicularis opllli (orbital part). Temporal and Zygomatic branches of facial nerve
g = levator labii superioris. Zygomatic and buccal branches of facial nerve, L ngon]micug:
major. Zygomatic at}d ’buccal branches of facial nerve. D = levator anguli oris. Zygomatic and
buccal branches of facial nerve. E = depressor labii inferioris. Mandibular branch of facial
rerve. F = depressor anguli oris. Buccal and mandibular branches of facial nerve.
G = platysma. Cervical branch of facial nerve.
(b) H=superficial temporal artery. 1 = parotid duct. J = facial artery. K = branch of facial
erve. L =great auricular nerve. M = external jugular vein.
c) The structure labelled N is the facial vein. It has important connections with the cavernous
sinus within the cranial cavity. Near the corner of the eye, the facial vein (angular vein)
communicates with the superior ophthalmic vein. The ophthalmic vein drains directly into the
cavernous sinus. As the facial vein has no valves, infection is able to spread along the
ophthalmic veins and into the cavernous sinus with serious consequences. The facial vein is also
connected to the pterygoid venous plexus via the deep facial vein, the pterygoid venous plexus
being connected to the cavernous sinus through emissary veins.

46 The patient has Bell's palsy, which affects the facial nerve and consequently the muscles of
facial expression. In the absence of obvious trauma or a tumour of the parotid gland. thf:
®tiology of this condition is unknown., although it is commonly associated with being in a cold
ordraughty environment. A hemiparalysis of the muscles of facial expressiqn leads to a loss of
'he normal creases and folds in the face on the affected side. This gives the face an almost '
“pressionless (death mask) appearance. Paralysis of the muscles associated with thc’cheefk ;md
P was responsible for the inability to smile. whistle or eat properly. The loss of action of the
"icularis oculi muscle and the absence of blinking can render the conjunctiva and cornea
eeptible to inflammation and may eventually lead to blindness if untreated. et

* facial palsy can also result from a brain lesion. Where only the lower half of the face is N
"ected. a lesion in the contralateral side of the brain above the facial nucleus in the pons i

ndicated, g5 the upper half of the face has some ipsilateral as well as contralateral
"ePresentation,

1 The

the fow rin- o
miif[e.“ Millimetres between the occlusal surfaces of the ler.{l; W
Bon), Thig . * sosition. The result1s

: S produ A ‘er- osition. >
Pa Produces an ‘over-opened’ p The patient

Mne of : f s 5
= 01 the lips a rest, and a *strained’ facial appearance.

|f{i(‘u1[ o " h ‘CFT.
. : o ~ontact with €
lettor s\) . Speaking, with the teeth making premature cont

ivi I e freeway space (1.€.
sl ' ‘thout eiving the patient adequate freet ’
Teiresbetoecn the oeclue surfaces ol ith the mandible in the rest

an elongation of the face.a
is likely to experence
ain syllables (€.£. the

ent will have an ‘over-closed
|. The grealer the
nd fall in. and the

{ i
dfina

"arance, wit
Lgree 0[.

ati
onstructed with too much freeway space. the p&:-xn norma
ha closer approximation of the nose and ch"n t;’ll' tosaga
over-closure, the more the soft tissues of the face appes

"ounced are the lines on the face. Generated by CamScanner
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Face ( infratemporal fossa)

DEeP e region of considerab'le impo;tance to the Fier}tal surgeon, ¢
48 (a) Truc. & he maxillary artery. the otic ganglhion. the pterygoid muscles,
mandibular ncr«c.pt!‘;m -

sarvo0id VENOUS PICALS- e o [ = . 3
?birr;ld This explains the possibility of the rapid spread of infection from the Infratempogy
e i?m I'}rlinifffi-afempﬁral and ptervgopalatine fossae communicate throuch the

ales &1 L - = ) i - e

;:,-;;:r;axiilar} ﬁs%_ulr!c }{a fissure between the pterygoid plates of the sphenoid bone ang the

herosity Of the maxiiia). 2 .
) Fae, Tre deep temporalartey s a branch of the second par of the manillary anery
that the first part lies before the lat'crai ptery f,—‘O‘C_i muscie 3\'1!1“_: ‘ ranches all Cft Which enge;
bony canals) and the second part lies on (or bchmd? th; pterygoid muscle (having branches
goir;g 10 soft tissues. including the muscles o_f mastication). -
(e) True. Connections between the intracranial and extracranial venous systems are termed
emissary veins. . :
(fy False. The inferior alveolar nerve is derived from the posterior trunk of the mandibular
nerve. The anterior trunk is essentially motor (excepting the buccal nerve) and the posterior
trunk is mainly sensory (excepting the mylohyoid nerve).
(g) True. This relationship is important when inserting a needle into the infratemporal fos
the local anaesthesia of nerves supplying dental structures.
(h) True. The preganglionic fibres are derived from the lesser petrosal branch of the
glossopharyngeal nerve. Postganglionic fibres pass with the auriculotemporal branch of the
mandibular nerve to the parotid gland.
(i) False. The lower head is derived from the lateral pterygoid plate. The upper head originates
from the sphenoid bone in the roof of the infratemporal fossa.
(j) False. The medial ptervgoid muscle is inserted into the angle of the mandible. The muscle’s
main site of origin is the medial side of the lateral ptervgoid plate of the sphenoid bone.

ONtaini,
and lhe

the

sa for

49 (2) A=ramus of mandible. B = back of maxilla. C = buccinator muscle. D = lateral
pterygoid muscle. E = medial pterygoid muscle. F = inferior alveolar nerve. G = lingual nenve.
(b) The boundaries of the infratemporal fossa are:
anterioriy—the posterior surface of the maxilla.
posteriorly—stvloid apparatus. carotid sheath and deep part of parotid gland.
laterally—the ramus of the mandible. )
medially—the lateral ptery goid

) ; plate and superior constrictor muscle of the pharynx.
The roof of the infratem

_ poral fossa is formed by the infratemporal surface of the greater wing ®
the sphenoid. There is no anatomical floor.

(¢) The lateral pren, goid muscle is involved in depression. protrusion and lateral (side-to-5ice)
movements of the mandible.

The medial ptery goid musc
Protrusion and side-t
(d) The infratempor
of the inferior o
an inferior

uscle is essentially an elevator of the mandible. It is also involved if

0-side movements of the lower jaw.

8 f‘ljmsa communicates with the orbit near the pterygopalatine fossa by

alver;:)a];dl MESTE. Vv rarely. visual defects may also follow the admi“_];.{rdi“ﬁe
nenve block as a result of vascular spasm. For example. the orbit it 3¢

people may he supplied by ; ¢ ~ations
iy ¥ the mi ; _ sheca vicual complicd
A€ transient. passing off wig ddle meningeal artery. Fortunately. these visual comp

wad

ot

30 (a) High. N h the disappearance of anaesthesia.
1gn. |
are | gn. Note the condyle of 1

he mandible (A) and the lateral pterygoid muscle (B) Wit

Ocated in the roof of the infratemporal fossa
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condyle of mandible. B = lateral pterygoid muscle, ¢

A= ctcr.ﬂlll-‘*de- E = temporalis muscle. F=,
a8 = . : .

g ng of maxillary sinus into middle meatus,

= COronoi

d ” T
ygomatic arch, G = process of mandible,

) = Mass! maxillary air sinus,
. ”

H = l)l'l[.l .

fiddle. Note the bulk of the masseter (B)

' and medial pt :
g (@) D . 3 ahe al pterygoid (C) muscles
?lnﬂ'\ of the mandible (A) and the absence of the laterg] pterygoid musclo les around the
i . .

(b) A = ramus of n];u_l—dll')lc.mfli :;nzss;lirgmsgl(’:. C = media] pterygoid muscle. [ = —
grl’”i’”f_mu’;_dcf".l‘ = parotid gland. F = buccinator muscle, G =interna) carotid arlery.;md
ipternal jugutar vein.

53 Difficulty i‘n ()per.ung't‘h'e Jaws be;:{use of muscle spasm is called trismus. In this case, the
medial plerygoid rpuscle is affected as a result of damage associated with the injection. The

onsct of trismus often occurs some time after the injection and thys can be distinguished from

(he general soreness and discomf or} thz}t may be experienced immediatcly after dental treatment
Trismus is usually caused by blc'cdmg Into the muscle (as a result of damage 1o blood vessels) or
infection. The term haematoma is used to describe a localised mass of extr;\!asated blood. In
view of the highly vascular nature of the infratemporal fossa, particularly because of the many
vessels of the pterygoid venous plexus, it is not unusual for haematomas to form in this region.
Bleeding from the pterygoid venous plexus may produce a rapid and dramatic swelling in the
region of the cheek and discolouration or bruising of the skin. However, bleeding into the
perygomandibular space may not be immediately apparent.
Note that, because of the prominence of the veins and the position of the maxillary artery
towards the roof of the infratemporal fossa, injections producing haematomas rarely result from
involvement of the artery. In the present case, the haematoma associated with the trismus has
become infected and this is potentially life-threatening, not only because of direct spread to
other regions around the jaws and the neck, but also via the emissary veins which link the

pierygoid venous plexus with the cavernous sinus intracranially (via the foramen ovale. foramen
spinosum and sphenoidal emissary foramen).

. 33 The inferior alveolar nerve in the infratemporal fossa lies close to the sphenomandibular
ligament and behind the posterior edge of the medial pterygoid muscle. It enters the mandible

- through the mandibular foramen, a foramen situated approximately half-way up the vertical

; dimension of the ramus of the mandible (and hence the infratemporal fossa). Thus. to approach
the nerve directly for local anaesthesia would involve placing the needle through the medial -
Plerygoid muscle. Furthermore, because of the lateral *flanging” of the ramus relative to the line
"fthe body of the mandible, an indirect. two-staged approach to the inferior alveolar nerve not
only avoids the medial pterygoid muscle but also allows the hypodermic peedie to pass easily
around the protecting ‘buttress’ of bone produced by the ramus’s angulation.

TemPOI'Omandibular Joint and Muscles of Mastication

: :‘ [ja’ False. The upper joint cavity is associated with forward translocatory movements of the
! iandible.
(?; Iruc, the clefis forming the upper and lower joint cavities being ey ident at this ime
f} ;',’l“:' The attachment is to the lateral pterygoid mus;le. o el
o /4% the forming the articular surfaces develop intramembranously,
Ufaces are 1: .
“Sare lined by fibrous tissue.

‘!tj Falca :
thin . As the load impinging on the condyle is small, the bone of the man

fj FE}]'\_E_'H.‘Q "
® False, 1; l()h

dibular fossa is

gastric muscle depresses and retracts the mandible. he two heads of the lateral
uccal branch of the mandibular nerve passes between the
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Pfef}’goid ::::S[f\l*gheﬂds being referred to as the supefﬁcial and deep heads.

(h) ?u:. The parotid duct bends sharply at the anterior border of the muscle to Penetraye ¢
ng,dcrxirlg bcelGrmse = lis muscle is limited by the ; : c
“\ False, The attachment of tht’T IEmporaiis. m e y the inferjor tempory line, g
(.J) erior temporal line giving origin to the temporal fascia. . |  the

© False. The auriculotemporal (and masseteric) nerve supplies the main SeNsory compq

Ell\)) Ttrlue_.Otlwfwise' the chordal tympani nerve would lie withi.n .IIT(: capsule, Poneny.

(m) False. The nerve to the medial ptrygoid arises bfefore t_he division of the Mandibular pepy,

(n) True. Hence their supply by the nerve of the ﬁrsl.phz}lyngcal arch, the mandibu|ay nerve,

(0) True. The disc may then be rejgzlrdcd. as ﬁbros:amlagmous:. '

(p) True. The other movszmems (1{? opemi?g. closing, protfncuon, retraction)

(q) False. Only the anterior belly is supplied by the mandibul

supplied by the facial nerve. ‘ . . o
(r) True. Internal derangement of the disc may result in the disc being displaced anteromediy||y
with respect to the joint surfaces.

(s) True. This allows the muscle to increase its power.

(t) False. This ligament is found laterally.

are symmetrica).
ar nerve, the posterior belly s

55 (a) A =masseter (masseteric branch of anterior divisio

n of mandibular nerve).
B = temporalis (deep temporal branches of anterior divisior

1 of mandibular nerve). C = posterior
belly of digastric (facial nerve). D = platysma (cervical branch of facial nerve),
(b) E = temporal fascia. F = styloid process. G = spinal accessory nerve. H = hypoglossal
nerve and descendens hypoglossi.

56 A = articular disc. B = mandibular fossa. C = cond
E = lateral pterygoid muscle. F = articular eminence.

57 A =articular disc. B = lower joint space. C = fibrous |
D = cell rich layer of proliferative zone. E
cartilage. G = bone of condylar cartilage.

yle of mandible. D = capsule of joint.

ayer covering articular surface.
= layer of fibrocartilage. F = layer of calcified

58 Thisisa section taken through the condyl
which is taken from an adult jaw,

ar region of a child as, compared with figure 51
disappears at approximately

the secondary condylar cartilage is still evident. This cartilage
the age of 15 years.

59 The patient has suffered a dislocation
deviated towards the |eft side, the disloca

of the temporomandibular joint. As the chin has
The right mandibular condyle and articul

tion is unilateral, affecting the joint on the right side.

ar disc have become displaced anterior and superior -mal
the lowest point of the articular eminence of the temporal bone. Clinical examination may reve

g depressiQn immediately in front of the tragus. The displacement of the condyle is C?“ﬁ”“e?]_n
by the radiographs. If the dislocation was bilateral, the mouth would be wide open with the ¢t

Positioned centrally. The condition is associated with wide-open mouth procedures and may
anse following a yawn or even on dental flossing.

= t:r R compatible with a unilateral fracture of the left mandibular condyle (a3 oustic
confirmed by the radiograph). The bleeding may be the result of damage to the external a{ce [éfl
meatdu_;. The premature contact of the teeth on the left side is due to the displaccmt_?m (?f t 1ghe el
g\nagpl L_llar tc)ondyle and the resulting loss in height of the left ramus. The jaw devmt;.s K:p;clt‘
€ning because of the ung osed activi - ateral pterygoid must®:
he diagnosis can Pp activity of the unaffected right lateral pteryg

: r[}]\'t‘
€ confirmed by radiq raphy. About 30% of all mandibular fractures I"*
the condyles ang occur in the regjon of t}?e nI:in)'Iow n:gks ’
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Tissue Spaces Around the Jaws

True. Tissue Spaces transform from potential s

ogies such as oedema, pus, blood or tumours.

“Although many of the tissue spaces elsewhere in the body are defined by

nembranous fascia, most of the spaces around the jaws are deﬁned'by the jaws [hgmselves and
scles attached to them.,

lTjE-' True. In and around the ramus of the mandible are found

':ln-gomandiblllﬂr- pharyngcal, buccal and parotid ‘spaces’,
(d) True. The buccal space is also deﬁned by the buccinator muscle.

() True. Between the mec?xal pt‘eryg‘md muscle and the ramus of the mandible lies the

p[er).-gomandiblliﬁr space (in which lies the inferior alveolar and lingual nerves and

xccompanying vessels). Between the pterygoid muscle and the superior constrictor muscle lies
the upper end of the parapharyngeal and retropharyngeal spaces.

() True. The intrppharyngeal space lies between the constrictor muscles and the internal
mucosa. Infection around the tonsillar space is known clinically as quinsy.

(¢) True. The submandibular space is demarcated by the anterior and posterior bellies of the
digastric muscle. The submental space lies immediately below the chin and is bounded by the
anterior bellies of the twa digastric muscles.

(h) False. The palatine space is restricted by the mucoperiosteum of the hard palate, there being
little submucosa.

(i) True. The upper parts of the parapharyngeal and retropharyngeal spaces lie in the region of
the infratemporal fossa. This fossa has no floor and therefore communicates directly with the
tissue spaces in the neck.

(j) True. The pterygoid venous plexus extracranially communicates with the cavernous sinus

mtracranially, providing a route for the spread of infection through the venous system
{thrombophlebitis).

(@ paces into these spaces w
of pathol

(b) False.

ith the passage

the Submasseteric,

6 (a) A= sublingual space. B = submandibular space. C = buccal vestibule. D = buccal
space. E = submasseteric space(s). F = pterygomandibular space. G = parapharyngeal space.
H= peritonsillar space.

b) Label E indicates the submasseteric space(s). This region does not present as a single,
discrete space because of the mode of attachment of the muscle down almost the entire lateral

Surface of the ramus of the mandible. Consequently, infection spreading into this ‘labyrinth’ of
Paces is difficult to drain.

8 fa) A= Clefy between genioglossus and hyoglossus muscles communicating directly with
paiaphafb'“geal space. B = Sublingual space between hyoglossus and mylohyoid muscles.
i Submandibular space below the mylohyoid muscle. -
Ed} The Sublingual and submandibular spaces communicate dircctly'around the posterior free
mf]e ol ‘%‘e mylohyoid muscles. Thus. a sublingual abscess can readily spread around the

. ohj’m_d to become a submandibular abscess. o A —_—
¢lissue space labelled C is the submandibular space. This is bounded inferiorly by

iac e ; - ining the
“Mment of the investing layer of deep cervical fascia to the hyoid bone. thus explaining

et ' k must
- Uspread of i i the lower regions of the nec §

: nfe - ibular space to _
involy ction from the submand P 1ed accumulation of the

i duc‘:;é)fa;:kf\ ard passage into the parapharyngeal region. C(l)‘n“t .1 spaces (on both sides) will
Modyge n €ction in the submandibular, sublr'{ental and sublingu E - life-threatening
- Marked swelling which, although restricted to this region. may N canlna
of the encroachment on the airway. This condition 1S known as Ludwig s ang

A | , P
buccy) tissue space. B = vestibule of mouth, region of vestibular sulcus
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and the vestibular sulcus are bou:}(]w by l!lc buccinator I
h the buccal tisSU€ space (}1:) — submandibular tissue space. The sublingual ang
th ; : . D= . b & ; 8 gtee
go sublingual tissue spaczepmlcd by the mylohyoid muscle in the floor of the mouth,
o . aces are seps
, Jar spaces &
sybmandibu

llllﬁtlc.

. 10 the buccal region of the face indicates that the rog apex of the
fecélﬂgme the attachment of the buccinator muscle onto the maxilla, Op)
ted abov

o o0 from a tooth spread through the muscle zm.d in such casey lh'c infection i
rarely would infection Ir q l;V this muscle to produce an abscess in the buccal vestibule of g,
more likely to be re Smmc, e can spread intracranially to the cavernous sinus by way of venoys
mouth. Infections in the fdf':somlﬁunicutcs with the superior ophthalmic vein and this difing.

1 5 I fElCiEil VEl ) . e "
] 1 Ve HOUS SInus. . < n S valy ‘

Jong the ophthalmic veins to cause thrombosis in the cavernous sinus.
along

65 The spread of in
affected tooth 1s situad

Enamel

66 (a) False. Enamel contains about 1% by weigl-n cf)f org:mif: matrix, with 3% water.

(b) True. The width is about 70nm and the length 1s lll-delt.illlllf.]{.llc.- . -

(c) True. In a cross-section of pattern 3 enamel, the tail of a prism is seen to lie between the
heads of two prisms in the row below. _ ‘ ) . _

(d) False. The presence of prisms in carefully demineralised sections may indicate regional
variations in the organic matrix.

() False. The variation in prism direction is responsible for the Hunter-Schreger bands.

(f) True. The lower solubility of fluorapatite is the reason for giving fluoride tablets to children,
(g) False. Enamel matrix is heterogeneous, much being present as tuft protein at the enamel-
dentine junction.

(h) False. There is little variation is prism diameters throughout enamel.

(i) True. Because of their orientation, they are most readily seen in longitudinal sections of
enamel,

(j) False. Gnarled enamel is found beneath the cusps and incisal margins.

(k) True. Mineral salts include hydroxyapatite, amorphous calcium phosphate and crystalline
octocalcium phosphate,

(1) True. Therefore in decid
the enamel.

(m) False. Pattern | enamel displays circul
enamel-dentine junction,

(n) False. In permanent teeth, the av
(0) True. Enamel show
{p) False. They are
(q) True. In dev

uous enamel less of the underlying yellow dentine shows through
ar prisms, and is most often located close to the

_ erage thickness of enamel is 2.5mm.
s both intrinsic and form birifringence.

Presentin the inner two-thirds of enamel where groups of prisms decussate.

(r) False. Ep; e:()pl,ng ename!, the enamel matrix consists mainly of amelogenins.

(s) True 'Bc[‘:ﬂec:lp"I’_dlcs_Dl_’UJCLfl from the enamel-dentine junction. o
' - 1ption, it is cov - 5. - o s gequire
pellicle. puon, itis covered by Nasmyth's membrane; after eruption. by the acq

(V) True. The injyj

67 (a) A = Ename] strige (
(b) Longitudina) sec
they would be
(€) A, as the e

I . "
al collagenoyg matrix is secreted by odontoblasts.

: of Retziug),
° section, due 1o (he obl;
circularly arranged),

namel strige pass dow

i : ; X ; wwreeocection
que orientation of the enamel striac (in a cross-sect
hwards and inwards from the enamel surface.
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W) The enamiel striae are thought to represent an approximately seven day incremental feature.

@) No, They lie closer together near the enamel-dentine junction and at the enamel surface
Whete the daily increments of enamel are smaller.

() Derikyma oecnr where enamel striac reach the surface.
However, ciamel strine do not reach the surface over the cusps and incisal margins.

ok () A = cnamel it B =enamel-dentine junction. C = enamel lamella.

(v Pransversely, as enamel tafts and Tamellae are mainly seen in this plane of section.

@) HECwas anartifact (ie a crack), it would disappear if the section were demineralised. In a
domineralised section the true enamel lamella would show its organic nature.

) Yen, as enamel tufts are hypomineralised areas of enamel.

09 () The lines indicated are those of the prism boundaries. The distance between prism
houndaries is Spm.

(h) Prist boundaries are seen because of sudden changes in crystallite orientation.

) Yex all mammalian enamel is prismatic; reptilian enamel is aprismatic.

@) At the light microscope level, prism boundaries are about 1pm thick, while with the electron
mictoscope their thickness is barely measurable, being measured in terms of a few nanometres.
(@) Cross-striations,

() Cross-striations are not visible using the electron microscope. Their distance apart varies
from about 2.5pm (near the enamel-dentine junction and the surface enamel) to about Spm in
the main body of enamel

70 () A = Aprismatic surface zone of enamel.

(b) lts Tack of a prismatic structure as in the subsurface zone (B) relates to the absence of a
Tomes process during its development.

(¢) The aprismatic zone in deciduous teeth is said to be wider.

() Surface enamel is harder, less porous and less soluble than subsurface enamel. There are
also chemical differences (eg surface enamel has more fluoride and less carbonate than
subsurface enamel).

(¢) Knowledge of etching patterns may help us understand the process of dental caries and
clinical procedures such as the application of bonding materials and fissure sealants.

71 (a) The enamel prisms have been sectioned transversely.

(b) The keyhole type of arrangement of the enamel prisms in staggered rows is the pattern 111
arrangement.

(¢) The average diameter of the enamel prism is of the order of about Sum. -

(d) Prism boundaries are seen as the result of an optical effect caused by sudden changes in
crystallite orientation at these regions. -

(¢} As the tails of prisms are directed cervically, the occlusal surface lies beyond the top of the
micrograph.

72 (a) A = neonatal line.

(b) Zone C (below the neonatal line) represents the first-formed enamel and therefore the oldest.
(¢) No. Apart from all the deciduous teeth, only the first permanent molars possess a neonatal
line, indicating mineralisation commencing before birth.

() Yes, as deciduous enamel is softer than permanent enamel.

73 The zone labelled A, above the gingival sulcus, stains heavily because of the accumulation
oF dental plaque. Zone B adjacent to the gingival crevice is virtually plaque-free because of the
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the gingiva to the tooth, limiting plaque to the gingival margin, The p
o

ition of - Bl W
firm apposition lled C. below the gingival crevice, is related to the presence of cells o

staining zone Iabq
junctional epithelium.

74 A =enamel. B = primary enamel cuticle and pellicle. C = plaque with colonising b

aler
f the

dCterjy,
75 The organic matrix in the centre of the field is fibrillar and banded and represents collagep
o ' ‘

This would indicate that the tissue is developing enameloid, characteristically found i, fish
76 (a) A carious lesion is present in the epamel'. . '

(b) Zone A is the main body of the lesion in which there is considerable loss of minera].
(c) The enamel striae are particularly prominent and may represent a preferential pathw
acid attack. : _ ' . .

(d) B is the surface zone of the carious lesion. Little apparent loss of mineral occurs in thjs
surface zone owing to chemical interactions with mineral lost from the underlying body of the
lesion and ‘remineralisation’ of the surface zone.

ay for

Dentine and Dental Pulp

77 (a) True. Thus, dentine has more inorganic material than bone or dental cementum but
much less than dental enamel.

(b) False. The crystals of enamel are much larger in all dimensions.

(c) False. Primary curvatures are curvatures of the dentinal tubules produced by the
odontoblasts as they migrate inwards and become crowded during dentinogenesis.

(d) False. There is considerable controversy regarding the extent of the odontoblast processes
within the dentinal tubules. Ultrastructural evidence suggests cell processes gradually withdraw
from the peripheral dentine (i.e. nearest the enamel-dentine junction).

(¢) True. Predentine is the first-formed, unmineralised dentine (corresponding to osteoid).

(f) False. However, near the enamel—dentine junction, in the mantle dentine, the fibres run
parallel to the tubules.

(g) False. Peritubular dentine is hypermineralised compared to intertubular dentine. It also
differs from intertubular dentine in that it has little or no collagen and the inorganic material is
not primarily hydroxyapatite.

(h) True, although there is much variation, A better direct relationship exists between the
amount of peritubular dentine and the amount of attrition.

(i) True. Calcospherites are the “circular’ form of mineralisation within much of the dentine.

Where adjacent calcospherites meet, but without fusion, hypomineralised interglobular dentin
1S seen.

() False. The presence of sensory
light microscopy, electronmicros
amino acids injected initiall
(k) False. Dentine in hum
without vascular inclusio
vascular channels is foun
(I) True. The granular |

intratubular axons has been confirmed by silver staining with

copy and studies involving axonal transport of radioactive

y into the trigeminal ganglion.

an teeth is orthodentine (tubular dentine) and therefore normally

ns. A form of dentine known as vasodentine showing numerous

d in the teeth of some fish. .

bl i layer has also. been related to the presence of minute i‘nterglob.ular areas

(m) Tr sS - Eesu b incomplete mineralisation, It is not seen in demineralised sections.

Ak 1:11?;1erl;:lui§::]lml lines in dentine include Schreger lines, contour lines of .O\\’fen.‘ YO_I; E
n some teeth). Only Von Ebner’s lines anc

mineralisin o ; ation of
T— indicating the ‘rhythmic’ pattern of formatio

bner's
Ising lines and neonatg] lines (i
g lines are truly incemental lines

(n) False. ; and
Dead tracts occur because of the loss of the odontoblast processes within tubules
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thereby the ‘emptying’ of the tubules, Obliteration of the

in translucent/sclerotic dentine. tubules with peritubular dentine results
. Extra-care must tl Al ;

(0) -True i : erefore be taken over cavity preparation within dec:

avoid exposure of their pulps. 1n deciduous teeth to

. However, s i SRl et ; :
(p) True However, some physmloglcal evidence is available suggesting that te
changes may also be perceived by the dental pulp, SUNE that temperature
(q) True. because of crowding w

ithin the considerabl ' [
. reduc ' -
e e oty ably reduced dimensions of the

i ated i 3 ageing ;
Is located in the cell-free zone of the pulp, beneath t A i

odontoblasts. he layer of
(s) False. Most pulp stones lack tubular structures and are

S ¢ H not surroun : ae
layer. ded by an odontoblast

(t) True. Indeed, irregular secondary dentine is sometimes k G
. § sometimes known as ‘irritation” or ‘response’
dentine. ¢ ation’ or ‘response

78 (a) A =dentinal tubule. B = intertubular dentine. C = peritubular dentine

(b) This is a ground section because, in transverse section, the peritubular dentine (which is
hyperminerah:sed) is retained. The central dark *spot” represents air and debris produced durin g
tissue processing and is not the odontoblast process.

(c) Branching of the dentinal tubules is particularly marked near the enamel-dentine junction.
(d) The dentinal tubule may contain: an odontoblast process, peritubular dentine, organic
sheaths (lamina limitans), terminal sensory axons, tissue fluid.

(e) Orthodentine and vasodentine are the two basic types of dentine found in the vertebrates.

Plicidentine (folded dentine) and osteodentine (with dentinal ‘trabeculae’) are forms of
orthodentine.

79 (a) A = granular layer (of Tomes). B =cementum. C = hyaline layer (of Hopewell-Smith).
D = periodontal ligament.

(b) Label C, the hyaline layer,is approximately 15um. In the crown, it is continuous with the
mantle layer.

80 (a) This section is obtained from an old tooth as the apex of the root shows a conspicuous
area of translucent dentine.

(b) Associated with physiological ageing the dentinal tubules, especially in the region of the
root apex (zone A), become occluded by mineral in a process somewhat similar to l_hat of
peritubular dentine formation. The contents of the tubules in the apical region acquire the same
refractive index as the intertubular dentine. When a ground section is placed in water (which has
a different refractive index to dentine), areas of affected dentine at the root apex appear
translucent (as there are no patent tubules for the water o fill) comparcd with the more opaque
normal dentine (zone B) cervically (whose patent wubules become filled with the water).

81 3 S are known as interglobular dentine.

(b) E\al(?;:;?zzrzﬁz"p(rﬁ;(:;lion of the mincrzl in dentine is Izn:d down in thc. fomT of' g‘lobu‘l'r_t::, the
calcospherites. Where the calcospherites do not cmpplclcly fuse, hypocalcsﬁcd alrc.t.s persis
between the globules (particularly in the coronal. circumpulpal dentine close to the
¢namel-dentine junction). ' :

(c) Peritubular dentine does not form in regions of mterglohuluf Slenupc. P —
(d) Conspicuous areas of interglobular dentine are seen in conditions IE) \_1:* hic ¢ igketﬁ ! aeniine
mineralisation or collagen formation is affected, such as hypophosphatasia, renal r S,

dysplasias and Ehlers-Danlos syndrome.

82 (a) A = circumpulpal dentine. B = predentine. C = odontobl
(of Weil) of the pulp. E = cell-rich layer of pulp.
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(b) The difference in staining pr-operli’C? l.JClWCiCﬂ dci“:“m@ (i?i%giﬁii“:;?fhgncdcczllc?f'lf:d sectiong
oceurs because, at the time of mineralisation, there 1s ¢ a OMPposition of the
?(:;5",[]};:;'::E;:)r:l?(')biust cell body is. charactcr‘iscc'l ultra;s’t‘rlljcturrz}llly ‘by a t:[m-‘”g ](;(,m.m-l m,c-lcm' by
organclles associated with protein symhes_ls (ie Golgi c.lppdfd L‘IS-‘F oug 1 L:l‘ ‘0[.) asmic rcltcgtum
and mitochondria) in the supranuclear region, z.md by- wV(.-:ral .s'm.lil processes linked to adjacen
odontoblasts or pulpal fibroblasts by gap junctions, tight junctions zllln.d desmosomes.

(dy In the dentine, dentine formation continues slow!).f throughout life to produce rcgulqr
secondary dentine. Peritubular dentine also generally increases and may cr_:m_plctc!y obliterate
the tubule (to form sclerotic and transiucent dentine). In the pulp.‘thc If)ﬂﬂ'all(n} of regular
secondary dentine results in a decrease in the size of the pt_llp cavity \:wlh age. I.I 18 said, though
awaits proper study, that there is declining cellularity and increased fibrosity. Older odontoblasts
tend to be cuboidal rather than columnar and the odontoblast layer becomes narrower. The
vasculature and nerve supply of the pulp are said to diminish. The most obvious feature of the
ageing pulp is the presence of calcification. This calcification may be diffuse or may appear as
discrete pulp stones (free or attached, tubular or non-tubular).

83 (a) Three main hypotheses have been put forward to explain dentine sensitivity implicating
(i) nerves in dentine; (i1) the analogy of the odontoblast process to a nerve; and (iii) fluid
movements in the dentinal tubules. Present experimental evidence favours the last hypothesis.
(b) Experiments could be (and have been) performed by applying stimuli such as heat and cold,
osmotic pressure, and drying, all of which would be expected to produce fluid movements in the
odontoblast tubules. This would eventually stimulate nerves in the pulp.

84 (a) Von Ebrer’s lines which are of the order of 20um apart.

(b) In the young tooth, the dentinal tubules are open and without much peritubular dentine.
This, together with the large size of the pulp (and relative small size of the dentine), would
enable a minimal. and early, carious lesion to be associated with the diffusion of noxious agents
into the pulp. In the aged tooth, the thickness of the dentine and the obliteration of tubules by
peritubular dentine would deny access to such noxious agents in the carly lesion.

85 (a) Because of the general lack of staining, the presence of enamel (at the upper margins of
the ('ientme). and the empty pulp chamber shown at the bottom of the picture, this is a ground
section.
(b) A = dead tract. It is thought that in those regions where the odontoblasts die (usually
because of noxious stimuli). the ends of the associated dentinal tubules become sealed by
calcific m_atenal.‘Tt_le blackened appearance seen in routine ground sections may be related to
the retention of air in the ‘emptied” wbules which have not been penctrated by the viscous
mounting medium.
(c) B = secondary dentine. This can be considered
seal off the dead tract. In this site. the newly-forme
d}fmme and only a small proportion of the tubules are continuous across the two tissues: it is
EdEHSEdeITed to as irregular secondary dentine (or tertiary dentine)
) Dead tracts are often found beneath areas of attrir; : -

¢ s of attrition. Indeed, exposed dentine may be

present on the crown. » EXPOSEC Y

as a protective response of a vital pulp 10
d dentine has fewer tubules than primary

ffchThi'den-[ma; tv]JbuIes have b.ecom‘e completely occluded by mineral deposition (arrows)- In
regions, tubules are not evident in routine ground sections producing a tissue known s
sclerotic dentine. S, St

87 1 " ’ 3 iy = ) i )
und;h;Specm}en ).s‘hm\.x} is of the pulp chamber of a tooth with the surrounding dentinc
going a process of internal resorption, NDEC the largc. osteoclast-like cells (n(lﬂl]l”d“qh‘

dentinoclasts) within resorption lacunae. Internal resorption is usually associated with the
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esenee of a dense, \'.:mcul;nr counccti_\'c tissue within the pulp and the loss of
ornal resorption may b_c _phus:c. such that resorption ceases and [.hsjo the odontoblast
OCTSS of healing l“}'_“}‘»‘_ de PUSI}IUH of bone-like tissues. There 1\ k:();llc d‘lt-pu{péuempls =
ernal resorption is inittated within the pulp; in many situations [\hC 'nlL ;‘u,c :1.? i Wh.elh.er
igament and spreads internally via a small lateral root cuE;ll | e

mn
l\-ripd\‘lm;ll I

« (1) Because of the staining and because of the presence dis
58 .{-ﬂ Bec g wse of the presence of cells, this is a demineralised
section. _
(b) Pulp stones (denticles).
() Pulp stones may be classified as true (if consisting of tubular dentine surrounded by an
e - talee he Ty b o - = ) )

odontoblast layer) or false (when generally consisting of concentric layers of calcified material

. TN AR : e > ~ 3 X s ) % ; ‘
with no odontoblast layer). Free pulp stones lie within the pulp. while attached pulp stones
become incorporated mto the dentine wall. L

(d) Large pulp stones are evident on radiographs. Pulp stones are nearly always symptomless.

80 This s a cross-section of osteodentine from a fish (an eagle ray). It is traversed by vascular
pulp canals (A) which are themselves surrounded by concentric laminac of dentine termed
denteons (B). Unlike bone. however, these laminae do not contain cells but house the processes
of odontoblasts whose cell bodies line the vascular spaces. Between the denteons lie calcified
interstitial tissue (C) which is generally cell-free.

Cementum and Alveolar Bone

90 (a) False. These values are composition by weight.

(b) False. Most cementoblasts are derived from ectomesenchmal cells of the investing layer of

the dental follicle.

(¢) True, as cellular cementum is formed at a faster rate.

(d) True. Afibrillar cementum consists of well-mineralised ground substance which may be of

epithelial ongin.

() False. The periodontal ligament which supplies nutrition to the cementum has alternative

sources for its blood supply.

(D False. Uncalcified cementum matrix is termed precementum. Intermediate cementum is a

calcified laver adjacent to the dentine surface which is characterised by possessing wide,

iregular branching spaces.

(¢) False. Sharpey fibres in alveolar bone are larger.

th) False. Collagen in cementum is virtually all type I collagen.

() True. This is because the collagen fibres in the matrix show different or ientations in the two

lissues,

() False. Canaliculi in cementum are preferentially oriented towards the periodontal ligament.

(&) True. Bundle bone may exhibit resting lines related to physiological drift.

(1) True, The thinness of the bone allows for simple infiltration anaesthetic techniques for tooth

exlraction in this region.

‘-ﬂ_ﬂ True. This is because the bone here is comp

ot cancellous bone.

'™ True. A marker for osteoclasts is acid phosphatase. ;

L‘::CISI‘C: Many of the factors eventually leading to bone resorption

o) de‘.\tlmthcr than th_c n‘stcoclufat.

Q F-ll:; ;1 the adult this feature is Iﬁosl.

by Trut u.tm‘ccllul;lr collagen p[‘U(l.lC..Q ll:}}’c
¢ ltis likely that the bone activity 1san ¢

act. Transalveolar fibres would not cross areas

affect receptors on the

not been found in osteoclasts.

ffect of the drift rather than the direct cause.
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, ; ill change from lamella to lamel)a
: orientation of the collagen wi e : :

:S) ;zra?fe f:gividual trabeculae in cancellous bone are about 50 pm thick.

t) o

91 (a) A = acellular cementum. B = cellular cementum. C = granular layer (of Tomes,),
(b) No ‘Tvpicallv. cellular cementum overlies acellular cementum.

(c) Acellular Cementum Cellular Cementum
No cells Cell:S |
Slow rate of formation Rapid rate of ‘formau(m
Incremental lines closer together Incremental lines further apart
Precementum layer narrower Precementum layer wider

(d) Acellular cementum is mainly extrinsic fibre cementum while cellular cementum js
primarily mixed fibre cementum. |
(e) The nature of the reparative tissue depends on the speed of formation. When this is slow, the

repair tissue resembles primary cementum. When the repair tissue is formed rapidly, it closely
resembles woven bone.

92 (a) A =acellular cementum. B = cellular cementum. C = granular layer (of Tomes) in root
dentine.

(b) The colour differences reflect the differences in orientation of collagen fibres in acellular
and cellular cementum. In acellular cementum. the fibres are mainly extrinsic and are oriented
perpendicular to the root surface. In cellular cementum, there are additional intrinsic collagen
fibres that are oriented more parallel to the root surface.

(c) As the first-formed cementum is acellular and later becomes overlaid more apically with
cellular cementum. the root apex must be located beyond the bottom of the micrograph.

93 (a) A =cementum layer. B =dentine. C = periodontal ligament. D = reversal line.
E = reparative cementoblast layer.
(b) Most roots of permanent teeth show small localised areas of root resorption. This tends to

increase with age. Root resorption may also accompany orthodontic tooth movement if the
loading is not very carefully controlled.

94 (a) As the section is stained and contains cellular material, it is a demineralised section.
(b) A =osteoclasts. B = osteoblasts. C = osteocytes embedded in the bone matrix.
(c) No. Osteoblasts are cells of the connective tissue series (which may originally be of

ectomesenchymal origin). while osteoclasts are derived from blood cell precursors.
(d) Osteocytes contact each other via gap junctions.
(e) The darker staining of the matrix associated w
that of unmineralised osteoid ( adj
mineralising front.

ith the mineralised bone (D) compared with
acent to layer B) is due to biochemical changes at the

95 (a) A= Haver-sian canal. B = Haversian system (osteon). C = Interstitial lamella.
(b) In ground sections, cellular materi

Ctior al (ie osteocytes) is lost and the black spaces represent
lacunae filled with air or ce]] debris.

(c) The organic matrix, consisting primarily of type I collagen, comprises about 36% of the
tissue by volume. ’

96 (a) Microradiography.

ixl:i)nghf' varying f;chades of white and grey reflect the density (and therefore the degree of s

e ra l? tion) o .the_ bone. jrh.e darker the region of bone (ie the more radiolucent), the less!
gree ol mineralisation. This illustrates the bone is continually turning over, cancellous bon¢

more rapidly than compact bone

97
(a) The smooth, scooped-out appearance in the upper part of the micrograph represents an

120 Generated by CamScanner



L of bone resorption. The granular appearance in the lower P
arei : A
l‘ qrea of bone formation.
EIII] The structures arrowed represent Sharpey fibres,
) The

08 (1) [I_\rpcrcclncn.msis. :

(b) The increased thickness of cementum at the root apex may be a res
crown of the tooth with result Ing compensatory eruption,

(¢) Localised hypercementosis at .Ihc root apex may be a response to chronic pulp inflammation
(d) Generalised hypcrccmcmosls s assocrated with Paget's disease. '
(¢) Hypercementosis may cause difficulty during tooth extraction, necessitating surgical

removal of the overlying bone. Two adjacent teeth may even become fused by unio:?of their
cement, a condition referred to as concrescence.,

art of the micrograph represents

ponse to attrition of the

99 (a) A = Lamina dura.

(b) The radiopacity of the lamina dura is not due to hypermineralisation but is a consequence of
superimposition.

(¢) No. Between the molar teeth, the alveolar crests are flat and horizontal. Between the
incisors, the alveolar crests rise only as points or spines.

(d) Discontinuity of the lamina dura is indicative of a pathology.

(¢) Chronic inflammatory periodontal disease begins in the gingiva, above the alveolar crest
and the periodontal ligament. Radiologically, once the bone at the alveolar crest becomes
involved in the disease process, and the condition moves from being gingivitis to periodontitis,
the crests resorb either with an even disposition in all areas such that the pattern of bone loss is
horizontal or, with advanced tissue destruction, with uneven, irregular vertical bone resorption.
(f) Yes. A thin crack-like radiolucent line would initially indicate the fracture site along the
root. However, this could gradually disappear for repair with a cementum-like tissue-occurred.
(&) About three weeks after extraction.

100 (a) The diseased state as there is loss of alveolar bone which lies well below the cervical
margin.

(b) Not necessarily, as experimental removal of portions of alveolar bone in animals has been
undertaken without resulting in any significant increase in tooth morbidity.

Periodontal Ligament

101 (a) False. Its normal width is 0.2mm, although there is much variation between teeth and
Within individual teeth with age. ' _
(b) True. Other ‘principal’ fibres are the dento-alveolar crest fibres. horizontal fibres, apical
fibres and the inter-radicular fibres. ' o
(¢) False, Collagen fibrils with small diameters are associated with connective tissues under
"ompression. Tissues under tension have two groups of fibrils with small and large diameters.
@ False. 1t is mainly near the alveolar crest that the fibres are attached into the alveolnr‘bnnetas
Sharpey fibres, Elsewhere, many of the fibres terminate at the bone surface or around adjacen

00d vessels.

B - . . . ' 3 e

(©) Trye, Furthermore, the occurrence of mineralisation at approximately right angles to th
Ong axes § m o ;

lgraxes of the fibres is indicative of tensional forces. ) o ——
" Alse. There is no histological evidence for an intermediate fibre plexus in the periodont:
IZameny.
() Fylc . - _ o
8 False. T visualise oxytalan it is necessary to oxidise the tissue and then stain

ibre ue. However, decreased loading is not associated with a decrease In the num
B

ith elastin.
ber of oxytalan
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(iy True. Even the collagen fibres are composed of 60%‘51.r0(;md rslul‘wslulncc by volume.

(j) False. M_vni'iln'nhlusl-likcl ccl}s are produced when periodontal cells are cultured oy Collagen
gels but are not usually seen i vivo. _ ‘ N | .

(k) True. The process of intracellular dcgrm'i;umn of col_lugcn useml?lcs that of phagoeytosis,
Thus, periodontal fibroblasts are both -blastic and -L‘IHSIIC-IH terms of cpllugpn metabolisn,
(1) False. The periodontal fibroblasts do show numerous intercellular junctional organelles by
this is unusual for fibrous connective tissues in adult animals but not uncommon in fetg)
mesenchyme, .

(m) False. The cementoblasts are derived directly from the periodontal connective tissues,
cementoclasts (odontoclasts), which are osteoclast-like, are derived from circulating monoeytes,
(n) True. They may appear cither as isolated islands of cells or as interconnecting strands or
cords of cells. The rests show little metabolic activity but may be involved in the development
of periodontal cysts if stimulated pathologically.

(0) False. Much of the blood supply is also derived from the vessels in the alveolar bone and
from the gingiva. If this were not so, apicectomies (endodontic treatment) would not be
possible.

(p) True, Most fibrous connective tissues have a vascular bed with continuous capillarices.

(4) True. These are involved in mechanoreceptor and nocireceptor activity as well as vasomotor
control,

(r) False. Specialised, encapsulated mechanoreceptors are rarely found in the periodontal
figament and the periodontal mechanoreceptors have recently been characterised as being
unencapsulated Ruffini-like terminals.

(5) False. Most features are suggestive of a connective tissue placed in compression during
loading,

(1) True. Indeed, many of the features of the extracellular matrix and fibroblast morphology
indicate that the periodontal ligament is mesenchymal-like. This may have clinical relevance in
terms of understanding the reactions to pathological stimuli and to healing following tissue

insult as well as to the nature of the tissue to be grafted into periodontal defects tollowing
imflammatory periodontal discase,

102 (2) A =alveolar bone. B = osteoblast layer. C = fibroblasts and collagen fibres within the
body of the periodontal ligament. D = cementoblast layer. E = cementum,

(b) The width of the periodontal space in the healthy state is said to be 0.2mm. The width is
thought to be narrowest in the mid-root region, near the fulerum about which the tooth moves
when an orthodontic load (tipping load) is applied to the crown, The space is reduced in non-
functionimg and uncrupted teeth and is increased in teeth subjected to heavy occlusal stress.
With age, the periodontal space narrows. The periodontal sp;wcs of the pcx:umncnl teeth are said
to be narrower than those of the deciduous teeth.

(¢) The collagen fibres are artanged in fibre bundles with
dento-alveolar crest fibres, horizont
fibres. The oxytalan fibres are
elastin, Renculin fibres are rel
(d) The epithelial rests (of M
of the penodontal lig
and costnophils,

specific orientations and names, i

al fibres, obligue fibres, apical fibres and inter-radicular
:ll!;llugnlls to pre-elastin and, in SOMe S]\L't‘ik‘s. may be I'L'[ﬂ:lt‘t‘ll by
ated to basement membranes within the periodontal ligament.
akissez) are non-connective tissue cells which are a normal feature
ament. Defence cells in the ligament may include macrophages, mast cells,
(¢) ‘The tooth is undergoing physiological drif and, as bone is being deposited on this wall of
the ﬁtlcktfl. the tooth must be moving to the lefl oFlhsmicrs “‘“l -3 (f}1 ) “1‘\.;\0]% el e
surfiace would exbit resorption), FRgTHL ¢ ¢

103 () Epithelial celt rests (of Malasse

2).
(b) Uniquely as epithelial cells, they

- ane and
are completely surrounded by a basement membrane
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0 ue cclls.' _ '
y C’?E- ol clinical significance of epithelial cell rests relates to their propensity to form cysts
} (ol Ry sls,

ours. It has been suggested that their presence may help inhibit root resorption and

ective UsS

oreven ’Ium
ankylos1s: A ;
o The presence wi[.lnn thf: cell of.imracellula.r organelles such as rough endoplasmic
jum. mitochondria, various vesicles and microtubules, indicates this cell is actively
g‘.mh‘:sising and sccret'mg proteins. The presence of what appears to be collagen fibrils
«ctioned iransversely in the extracellular space close to the cell membrane points to the cell
i,\einﬂ . fibroblast. Futhcfmore. the presence in the cz;ntral part of the cell of intracellular
collr;gcn profiles may indicate that the cell is responsible for degradation of this protein.

105 (@ A= alveolar crest fibres of periodontal ligament. B = horizontal fibres of periodontal
licament. The fibres are composed of collagen (~80% type I and ~20% type I11).
(];) Collagen in the periodontal ligament has a very rapid turnover, probably in the order of

reticu

days.
(¢c) The reason that cells are not evident in the periodontal ligament is that a special stain has

heen used (van Gieson) to stain only the collagen fibres, and there is no counterstain for the

cells.
(d) C = alveolar bone. D = junctional epithelium.

106 (a) Oxytalan fibres.
(b) The oxytalan fibre comprises a collection of unbanded fibrils arranged parallel to the long

axis of the fibre. Each fibril is about 15nm in diameter and an interfibrillar amorphous material
is present in variable amounts. In cross-section, the fibre is oval and may be up to Ium in
diameter. It can therefore be readily distinguished from collagen.

(c) The oxytalan fibres constitute about 3% by volume of the extracellular fibres of the
periodontal ligament.

(d) A = Sharpey’s fibres. In the region of the alveolar crest, where the bone type is mainly
compact, Sharpey"s fibres may pass straight through to become continuous with similar fibres in
the root of the adjacent tooth. These fibres may then be called transalveolar fibres.

107 (a) The cell is an osteoclast.

(b) A = multinucleated cell. B = brush border with microvilli where resorption is taking place.
C=annular zone (which forms a seal).

(¢) The osteoclast resorbs both the inorganic and organic components of bone.

108 (a) A= alveolar bone. B = root dentine. C = periodontal connective tissue.
I?: thin walled blood vessels of the periodontal ligament. E = nerve bundles within periodontal
2ament,
&) Th? periodontal ligament has a richer vasculature than most other fibrous connective tissues.
Ca;irlf;g a prominent cervical plexus of capillary loops around the gingival crevice. The
©) A €S are fepestrated.
'Ntermediate plexus implies that there are separate alveolar-related and tooth-related

II‘ hy . 2 " 2 . i -
© Which *mesh together towards the middle of the periodontal ligament. This plexus 18

thoyo : )
et to be the major site of remodelling of the ligament during tooth movement.
utting across wavy periodontal

i5tolgo;ce:
I;QISEIE;I.!Y' however, the plexus is an artefact produced by ¢ o0 g reigilia
p‘ffiﬂaomal anged as sheets, which ultrastructurally are seen to pass unmtu'r’up.let )ef o
owarge i Space. Some studies using radio-active prolmﬁe suggest lhzfl IIIC!L. is m‘orlracc”umr_
Cllagen procf“e[m‘r? of the ligament and this might be confirmed by an lIlFI'Cdei Ilr: I:]rcmodellinﬂ
Uring 1ok 1es in the fibroblasts centrally. However, there 1s some evidence tha £
Movements occurs close to the tooth surface.
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riodontal ligament is often rcgar_dcd as highly -“PCCiilliscd. il Gan 1
1o find an analogue elsewhere in the body. This may also be nly be

irmed by attempls % e anel ale - ; importy
:?dnf;ur undcﬁstanding of disease processes in the tissuc and also to find a suitable grafting D

to replace periodontal cnn_ncctivc tissue lost ’bcc(jlus‘c}?i‘dlsc?f;(’:. o |
[nitially, the pcriodomal ligament was cr)mpa‘r'c ’wn ‘ul_mnf,utvc tissues m adult animgg which
are known to resist either compressive or tensional Ioad!ng. Although most of the structyry and
biochemical features suggested a tissue under co-mprcssmn.'lhc fcsults were inconclusive,
However, comparing the periodontal ligament with connective tissues in the foetus shows that
the ligament is analogous 1o mesenchyme.

110 The mandibular second deciduous molar lies below the level of the occlusal plane (je
infra-occluded). This is probably due to ankylosis of the tooth to the jaw, which renders the

tooth immobile. It may be necessary to extract the tooth otherwise, with subsequent alveoar
bone growth, the deciduous molar may become completely embedded within the jaw

(submerged tooth).

109 Although the pe

liﬁ.\uC

Oral Mucosa

111 (a) True. The involucrin becomes crossliked by the enzyme transglutaminase.

(b) True. Parakeratosis is normally present in the masticatory mucosa of the gingiva and palate.
(c) True. These cells include melanocytes, Langerhans cells and Merkel cells.

(d) False. Langerhans cells are derived from blood cells.

(e) False. An interdental col only occurs below contact points between the cheek teeth.

(f) False. The sulcular epithelium is non-keratinised.

(g) True. The internal basal lamina is found at the interface with the tooth surface, the external
basal lamina at the interface with the underlying connective tissue.

(h) True. Regeneration occurs from the adjacent oral epithelium. If this were not true, much
periodontal surgery would be unsuccessful.

(1) False. No submucosa exists beneath the attached gingiva.

(j) False. The alveolar mucosa is a lining mucosa.

(k) False. A stratum lucidum is absent from the oral epithelium.

(1) False. Fungiform papillae are covered with a non-keratinised epithelium.

(m) True. The vermilion zone lacks mucous glands.

(n) True. The tongue develops from the floor of the pharyngeal (branchial) arch system.

(0) True. These fibres provide an anatomical basis whereby all the teeth in the arch are linked
together.

( p'! Trge. The reason for so many is not known. Keratin 14 is present throughout the oral
epithelium, while keratin 19 is only found in the stratum germinativum.

(q) False. The free gingiva is smooth.

(r) False. Turnover time for the hard palate is of the order of about three to four weeks, whereas
that for buccal mucosa is nearer two weeks.

(s) True. The non-dendritic Merkel cell also contains some tonofibrils.

(t) False. The turnover time of gingival collagen is about three times slower.
112 (a) Dento-gingival junction.
(b). A = attached gingival epithelium. B = free gingival epithelium. C = sulcular (crevicular
epithelium. D = junctional epithelium. E = ename] space. F= dentine. G = cementum.
(¢) A and B = masticatory (keratinised) epithelium - |
Cand D = lining (non-keratinised) epithelium, .
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unctional epithelium (D) has the highest turnover fate.
unctional epithelium l_“‘" fewer desmosomes, larger inte
e ‘-' higher turnover rate, is more permeable, and con
jgmind. & 0; and extracellular secretion of protein,

reellular sp

: aces, two hasal
ams more organe »

lles associated with

3 @ L B = vermilion zone. C = labi; an

o) A = skin of lip. B = ver - U= labial mucosa of lip. D = orbicularis oris musc

{ } ,E_  wcous glands of lip. Aaris oris muscle.

© ==

(14 (@) The thin !f:er.anmsed la)_'gr. the absepcc of skin appendages, and the pronounced derm:

jpillae indicate this is the vermilion zone of the lip. Rl

(b) These are clear cells and represent non-Keratinocytes (eg mel

: ‘ : anocytes) as visualised i
outine haematoxylin and eosin preparations. N

15 (a) A =tonofibril. B =keratohyalin granule. C = nucleus,

(b) Stratum granulosum. |

(c) Keratohyalin granules contain profillagrin, the precursor to fillagrin,
(d) Yes.

116 (a) A =stratum germinativum. B = stratum spinosum. C = stratum corneum.

(b) Because of the keratinised layer and the prominent epithelial rete, it is likely to come from a
masticatory mucosa such as the hard palate or gingiva.

(c) The island of lamina propria apparently surrounded by epithelium is merely the result of an
oblique section across the epithelium.

(d) Skin would show sweat glands and hair follicles, and may contain an extra layer near the
surface, the stratum lucidum.

117 (a) Because of the presence of muscle and glandular tissue, and because of the absence of
skin and masticatory mucosa, this section is from the soft palate.

(b) A = stratified squamous (lining) epithelium. B = respiratory (ciliated) epithelium.

(c) These (C) are mucous glands and they probably derive their parasympathetic nerve supply
from the facial nerve (via the pterygopalatine ganglion), which is distributed in branches
emanating from this ganglion (eg lesser palatine nerve).

(d) The muscles of the palate (D) are innervated by the cranial accessory nerve (via the
pharyngeal plexus), except for the tensor veli palatini muscle which is supplied by the
mandibular branch of the trigeminal nerve.

118 (a) Circumvallate papilla of tongue.

(b) Lining (non-keratinised) epithelium.

(c) B =1taste bud, innervated by the glossopharyngeal nerve.
'9) C= Serous glands (of Von Ebner).

119 (@) A= hemidesmosome. B = lamina lucida. C = lamina densa.
EbJ The lamina lucida contains laminin.
©) The lamina densa contains type 1V collagen.

( ;
édj' }T he lamina lucida and lamina densa are products of the stratum ge
pit eIiUm'

rminativum cells of the

12
{bO (@) Hard palate.

[c) Mas‘icalory (keratinised /parakeratinised) epithelium. -
= Mucoyg glands in submucosa. C = greater palatme artery. D=

one of harg
palate. : trosal branch of
¢ Parasympathetic innervation of minor mucous glands is the greaterpe

the :
“Cal nerve vig the pterygopalatine ganglion and greater palatine nerve.
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121 (a) A =junctional epithelium. B = cementum. C = enamel space,

ina-like s re.
1y A basal lamina-like structu N R
. -: ‘b ;1\‘ sttachment has migrated onto the cementum, this must represent an oldey Patient,
LE)} “: [3;;011 mieration of the junctional epithelium on to cementum, together witly yy, ol
(a < < = .

: . louy
infiltration of inflammatory cells, indicates this to be diseased tissue,

122 The cingivae have become grossly hypcrplastic and there has hc‘cn. il |\mlil‘cr:uit.m of the
m-lderh'in.thobnnecti\'e tissue elements (pnss&bl_.' as an C-_‘“tlgt‘"“fl:" "“*“‘“”_“ to only mild locy
irritation from plaque. calculus etc, although this 1s dispute). 1 l.u- l_\}-lwu-llnl;wl:l HN .h"'
sufficiently marked to completely cover the teeth. Note that lht“ gllltdl\‘%ﬂ h‘\’l“‘}'l‘li‘lm IN DOt se
in edentulous regions. The signs are very similar to those seen in hereditary gingival
fibromatosis.

en

123 (a) A nasopalatine cyst arising from the remnants of the nasopalatine duct,
(b) The incisive papilla _
(¢) The incisive fossa (foramen) and the nasopalatine nerves.

124 (a) The structure represents a gingival abscess originating from the heavily filled
mandibular permanent first molar and which would discharge into the vestibular sulcus,

(b) An abscess “pointing” in the vestibular sulcus may pass there from the tooth *along the lines
of least resistance’. Should the spread of the infection be restricted by the buccinator muscle, the
abscess will appear in the vestibular sulcus intra-orally. If the infection passes through the
muscle. or more likely below the attachment of buccinator on the buccal alveolar plate of the
mandible, the infection will spread into the face.

Salivary Glands

125 (a) False. Salivary glands are merocrine glands (ie only the secretion of the cell is
released).

(b) False. The facial nerve is superficial to the external C
(¢) False. The two parts of the gland are continuous
mylohyoid muscle.

(d) True. The ducts from the anterior part of the gland may unite to form
(Bartholin's duct) which either joins the submandibul
the mouth at the sublingual papilla.

(¢) False. Itis derived from the lesser petrosal nerve and therefore is associated with the
glossopharyngeal nerve and not the f

acial nerve.
(f) False. The glands are mucous.

(2) True. The_ zymogen granules are concentrated at the distal end of the cell,
(h) True. Active transport occurs at

this surface, and the fluid ; is transfor into ¢
: FRALAECy d in the duct is transformed into a
hypotonic one. the duct is transforn
(1) True. These cells are contractile.
Q) True. The mucous acinj take up a purplish colour

(1126 A = serous acinus (due to jts granular
uct.

arotid artery,
around the posterior border of the

a larger duct
ar duct or drains directly into the floor of

appearance). B = intercalated duct, € = striated

127 This eleclronmicrograph is of
lacks the intracellular organelles of
centrally positioned in the relativ
128 Bec

an intercalated duct, The single layer of cuboidal lining cells

S Bpvgegy - \. M H 1 l
¢ L-.(:f!(.i()l‘y acini, while the nucle appear prominent and
“ly scanty cytoplasm,

ause of the position of i
po the nuclei and (he nature of the secretory granules, A represen®®

126
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cell and B a mucous cell. The structure is therefore part of
« )

o serous : i ¢ . ‘
‘} ”cqubmzmd‘b“lar or sublingual glands). aserous demilune (found in
the *
. iphery of the acinus, the ¢
L ving at the perip ry of the acinus, the cell A has a tapering process
! 58 apparently filled

icroﬁlamcnls. It therefore represents a contractile m

withm e oepithelial ce o
ived embryologically from neural crest tissue. yoepithelial cell. Myoepithelial cells

are der
130 (@) A= serou? deml‘h}l]l:IC. B = lumen of collecting duct. C = mucous aci
- : Pl S U= S acinus.
(b) The collecting ¢ uct within the sublingual gland is homologous with the stri |S I d {
: striated duct of the

Submﬂndibular gland, but lacks the striations. This may be associated with the i
C ¢ ¢ tormation of i

sodium-rich saliva.
131 The pa'tlen.t Fms g (Hlf‘l()hlh) within the right submandibular duct, which is radi
opaque and is visible on lh_c radiograph within the outline of the mandible "i'hi-\ . T. Ill“tl{]]{,-
ng the flow of saliva and causes the gland to swell at mealtimes éivinlp dilg‘” I.}f y .
¢ 85 » discomfont, The

obstructi i
presence of a stone predisposes to infection and this is responsible for the bud tast
‘ ad taste.

132 (2) The tumour lies in the parotid region.

(b) The tumour is likely to be benign because it is well-defined, with a capsule, and is slow
growing. sk

(c) The parotid gland is itself innervated (secretomotor) by postganglionic parasympathetic
fibres from the otic ganglion which travel to the gland via the auricuInlcmrm;'a; _hiuuicih ::i' :; .
mandibular nerve. The preganglionic fibres pass with the lesser petrosal branch of the :
g]ossopharyngeal nerve. There is some evidence that the secretomotor supply may also be
derived from the chorda tympani branch of the facial nerve. The sympathetic supply to the gland
initially comes from the superior cervical sympathetic ganglion. From here, the inncrwlinnE '
reaches the gland via the plexus around the middle meningeal artery, the otic ganglion and
eventually the auriculotemporal nerve. Sensory fibres to the connective tissue within the parotid
gland are derived directly from the auriculotemporal nerve. The parotid fascia covering the
gland ’receives a sensory innervation from the great auricular nerve of the cervical plexus and
the_skm overlying the gland receives its nerve supply from the great auricular nerve and the
auriculotemporal and buccal branches of the mandibular nerve. If the facial nerve is involved, a
paralysis may follow. |
(d) A parotid tumour may spread inwards from the deep portion of the gland which is situated at
the posterior boundary of the infratemporal fossa. From this site, the tumour can spread to
extend into the palate and into the pharynx and thus be associated with dysphagia.

a portion of the submandibular gland may
This can take on the appearance of a cyst,
¢ dire consequences. Should radio-

a sialogram), it would be

133 In this particular region of the mandible,
invaginate into the bone, producing a Stafne cavity.
although attempts to enucleate such a ‘cyst’ would hav
opaque dye be injected into the submandibular duct (to produce
possible to confirm that the tissue within the cavity is glandular tissuc.

Development of Face, Palate and Tongue

arcated by grooves which becom

hymal cells. .
and muscle cells from the

1 ; el
biih (@) True. The facial processes are also dem ¢ flattened out
) Te.prollferative and migratory activities of the mesenc
pa ,f“e' The connective tissue cells migrate from the neural crest
(C)Fﬁ;m! mesenchyme.
alsg

(d) TnIISL. Such sheets were once thought to have
(the r‘L-.The nasal placodes also ‘sink’ into the un
(e) I["Jd;mmve nasal cavities).
-~ als : ;

€. The otic placode contributes to the de

of facial clefts.

a role in the development '
form the nasal pits

derlying mesenchyme to

velopment of the membranous labyrinth of the
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T Pl P

inner ear.
(hH False.
(g) True.
the midline to meet €
(h) True. The nnsn-]n il
anal orming the naso-lacrimal duct, |
t(-l;"lllllll:ii ixlllhul::gh the philtrum ol the upper Hp s innervated by the maxillary nerye o

of the maxillary process). with i bilateral cleftitis innervited by the ophthalmic nerye (the !

nerve of the frontonasal process). ‘ o '
(j) True. Note that it is the primary palate in which lie the nasal pits and that behind (he Primary
is a common oro-nasal chamber which becomes separate oral and nasal cavities with the !

nd pis.

‘ L] A ORBCN e N i"l”ll l * h ' oy
T]l{‘ Il](‘.(li:l] H”RI |IIIL‘H|] ”ul!nll ]ll”l CunNc! "} | it the na '“I I}““‘ ‘“h-h |
“Rl'tllfj I[]

) . o Lo . ever, the HHI.‘\HIHI\‘ HWOUChAEeY t'nllljm *
With further development, howe l clon

ach other.

ptic furrow normally would invaginate into the mesenchyme, becoming ,

palate

development of the secondary palate, ‘ !

(k) False. The palatal shelves are outgrowths of the maxillary processes, -'

() False. For some mammals, however, formation of the soft palate does not involve palatyl

shelf elevation.

(m) False. Present evidence suggests that the force for palatal shelf elevation is produced within

the shelves.

(n) True. Indeed, it has been proposed that it is the hydration of this ground substance

component which produces the intrinsic shelf elevation force,

(0) False. Shelf elevation takes place during the 8th week of intra-uterine life,

(p) True. The epithelial cells may also differentiate into mesenchymal cells,

(q) False. The major controlling influence resides with the mesenchymal component.

(r) True. Immunohistochemical studies indicate the presence of type X collagen and receptors

for epidermal growth factors prior 1o breakdown of the midline epithelial seam.

(s)‘Truc_. Submucous clefts are therefore likely to arise because of failure of the process of

fusion of the palatal shelves rather than failure of the process of shelf elevation,

() Falsg. There is no pm.'m.;m]la i man. All components/processes of the maxillary bone ossify

from a single centre Iha‘t is initially located close to the developing deciduous canine tooth.

(u) False. It is derived from the first branchial arch.

EIYI)T False. The 0:_“_bf)’010810il| division probably corresponds with the division of the tongue into
ent arcas ol nnervation. Consequently, the embryological division would lie just in front |

of the circumvallate papillae. .i

w) False. ool i § ;

Ex)) F‘:llq; $;]C area atlound the vallecula is innervated by the internal laryngeal nerve. !
alse. The musculatur : » arises fr st : : "-

s ¢ . ature of the tongue arises from occipital myotomes (hence the innervation ]

y the hypoglossal nerve).

(y) False. The epithelial lining is en ‘mal in origin.
_ s endodermal in origin, the tongue ing fr 2 floor of
the branchial (pharyngeal) arch system, i . |

A ———— S . Tyt m

135 (a) A = mandibular nr - .
media(l [)m‘ 0 a‘ncﬁbular process. B =maxillary process. C = lateral nasal process. D =
(b)y T asal process. E = naso-optic furrow. F = nasal pit

) The nasal fin is q she “epithel; e e '
that 1he nasal fin I‘nrmcdcilll(:E'P?l[ljll:.lll-czmm located in front of the nasal pit. It was once believed

) ¢ 3 I'l )'& e » aTal » 4 3 g
processes. However, a bridge of m - \I jillll(m between (he maxillary and medial nasal |
processes in front of the nasal fip ,;;L:‘Lhynuik,?gwn as the maxillary isthmus joins the (W i
of the nasal pit or into the orop: o ¢ nasal fin is eventually incorporated either into the walls
contribute a line of weakness b:?:l embrane. Should the fin become enlarged, it may
processes and eventually le;ia = l;;ﬁct{:];i:c :l‘wscnchymc of the maxillary and medial nasal
Ee 5 1 o s e :

(¢) Pattern formation in some developing et B el s b

. f i (Y > e oA 3 . . . :
derivatives), which form morphogenet; £ 0rgans is controlled by retinoids (vitamin A~

¢ gradients within the tissues. Although such gradients
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have not yet been demonstrated in the face, a similar mechanism seems likely to be present as
the facial primordia are sensitive to exogenous retinoic acid
specific retinoic Ell‘.'id. recepors.

(d) Unilateral cleft lip, bilateral cleft lip, median cleft lip (with nasal defect), oblique facial cleft
(with cleft lip). median mandibular cleft, macrostomia. There are also clefts related to the orbit.,
() Entrance to stomodeum (mouth),

and the mesenchymal cells contain

136 (a) A = palatal shelves. B = developing tongue. C = Meckel's cartilage (cartilage of the
first branchial arch). D = developing bone of mandible. E = tooth germ,

(b) The secondary palate is completed during the twelfth week of development,

(¢) It now appears that there is a force of elevation intrinsic to the palatal shelves. However, the
mechanism responsible is controversial. It has been proposed that the force results from
hydration of ground substance components in the shelf mesenchyme and/or from proliferation,
migration or contraction of mesenchymal ctlls,

(d) Once elevated, the palatal shelves fuse by firstly adhering together by means of a ‘sticky’
glycoprotein, then by the epithelial cells developing desmosomes and forming a midline
epithelial seam. This seam subsequently thins and breaks down so that there is a merging of the
mesenchyme within the palatal shelves. The midline epithelial scam breaks down as a result of
programmed cell death and by the migration of the epithelial cells and eventual differentiation
into mesenchymal cells.

(e) The mildest form of cleft affects the uvula (bifid uvula). Early disturbance of palatal
elevation or fusion can result in an extensive cleft of the secondary palate. Should the cleft
involve the primary palate, it may extend to one or both sides of the incisive foramen to include
the alveolus. A submucous cleft describes a condition where, despite the fact that the palatal
mucosa is intact, the bone/musculature of the palate is deficient beneath the mucosa.

137 A =lateral lingual swellings (first branchial arch).
B = tuberculum impar (first branchial arch)
C = copula (mainly from third branchial arch). Note the thyroid gland develops between B and C.

138 A median palatine cyst is derived from the epithelium which persists in the fusion line of
the two palatal shelves once they have elevated. Normally, the epithelium (the midline epithelial
seam) breaks down by a combination of programmed cell death and redifferentiation into
mesenchyme. However, remnants may become cystic. Because the embryonic epithelium lining
the palatal shelves has the potential to differentiate into either respiratory epithelium
(pseudostratified, ciliated, columnar epithelium) on the nasal surface or stratified squamous
epithelium on the oral surface, the cyst may have an epithelial lining of either type.

139 (a) Palatal clefts occur approximately once in every 1000 births.

(b) Polygenic discontinuous multifactorial mode of inheritance.

(¢) Yes.

(d) Clefts of the palate may arise because of failure of elevation of the palatal shelves; because
of asymmetrical development of the shelves on either side; as a result of deficiency in size of the
palatal shelves; or because the shelves, although elevated, fail to fuse properly as a result of
defective initial contact, failure of the midline epithelial seam to form or subsequently break
down, or deficient migration/proliferation of the mesenchyme across the fused shelves.

140 The swelling in the midline of the tongue might appear smooth and could be related to an
area related to the embryonic tuberculum impar. However, that iodine was taken up by the
swelling suggests that it is a ‘lingual thyroid’, the thyroid gland originating cmphry()loglcull)" i
from the region around the foramen caecum. In this case, the gland did not migrate but remainec
on the tongue as a fully functioning thyroid gland, and should therefore not be removed.
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ment of the Jaws

41 (a) True. Most of the facial skeleton develops intramembranously.

1< a S <ifeation is located close to the developing i

5 piins o, ssification 1s locate ping deciduo .

(b) False. The centre of os U$ Canine tooth

(there 1s nO premaxilla in.Man).

(¢c) True. Secondary cartilages .hfa
N 8 idly ossily.

srocesses, but these rapiaiy = -

:d) True. There is also considerable surface remodellmg_ .

(e) True. This accounts for some of the changing occlusal relationships between the fonils

during childhood. - - . |
(f) False. The maxillary, sphenoidal and ethmoidal sinuses are rudimentary at birth. |y js i

frontal air sinus which appears much Ifner. o .
(g) True. Thereafter, ossification continues within _the condensation of mesenchyme aroung
Meckel's cartilage (the cartilage of the first branchial arch). . .

(h) False. Although important, the role of the secopdary f:artllagg in the mandibular condyle for
growth of the ramus is questioned by experiments involving su.rglcal re{noval of the cartilage,
(i) True. The ramus of the mandible also assumes a more vertical relationship to the body of

Develop

ve been described in the regions of the Zygomatic and )
£ \’e(}]ar

the mandible. o "
(j) True. In common with other symphyses, the joint1s a secondary cartilaginous joint

consisting of a ‘sandwich’ of: bone, cartilage, fibrous tissue, cartilage, bone.

142 (a) A = Meckel’s cartilage. B = dental lamina. C = developing tongue.

D = neurovascular bundle surrounded by developing bone of the mandible.

(b) Meckel's cartilage is the cartilage of the first branchial (pharyngeal) arch. In the
mesenchyme around this cartilage, the body of the mandible is formed (ie intramembranously).
The cartilage also gives rise to the lingula on the ramus of the mandible. the sphenomandibular
ligament, the spine of the sphenoid bone and the malleus and incus ear ossicles.

(¢) The temporomandibular joint develops from mesenchyme lying between the developing
mandibular condyle below and the temporal bone above, which themselves develop
intramembranously. During the 12th week of intra-uterine life, two clefts appear in the
mesenchyme. producing the upper and lower joint cavities, the remaining intervening
mesenchyme becoming the intra-articular disc. The joint capsule develops from a condensation
of mesenchyme surrounding the developing joint. At birth, the mandibular fossa is flat and there
is no articular eminence, the latter only becoming prominent following the eruption of the
deciduous dentition.

143 (a) A =Basion. B = Sella point. C = Nasion. D = Gnathion. E = Plane describing
cranial base. F = Y-axis.
(b} Growth of the mandible occurs by the remodelling of bone. In general terms, increase in
hc;ghl- of the body occurs primarily by formation of alveolar bone. though some bone is also
deposited along the lower border of the mandible. Increase in the length of the mandible 15
aCf:om[-)hshed by bone_ deposition on the posterior surface of the ramus with compensatory
resorption on 1ts anterior surface, accompanied by deposition of bone on the posterior surface 0
t::e coronoid process and resorption on the anterior surface of the condyle. Increase in width of
the mal_1d|b]c is pr_oduccd by deposition of bone on the outer surface of the mandible and
resorption on the inner surface.
There is some ¢ ; ' - i vih.
Stdles con 1 : . . . . % L
S, G ; inued proliferation of this cartilage is primarily responsible for :
.C(llﬂ oth the mandibular length and the height of the ramus. Alternatively. it has bec!
> ¥ 7 . s C v Y . . f g
s been s : : : is reld
supported by experiments showing that mandibular growth1s T

the
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unaffected following cqndy!eciomy. providir}g normal mandibulfir ‘function 1s m‘zlli?faincd. »
() Although the mundﬂwlc is a single t?one, l‘t‘may. be lhougl_l'l nl‘as‘a numbc:'()t :\!\f.:lclul units
associated with one or more soft tissue ‘functional matrices’. The behaviour of these
determines the growth of each skeletal unit. For example, the coronoid
process forms a skeletal unit acted upon by the tcmporali:_; muscle. Sectioning of the 1crnpnra|is
muscle during carly mandibular dcvelopmcn'l may result in atrophy or c:'m.np]clc absence of a
coronoid process in the adult mandible. Similarly, the alveolar process 1s lnﬂucnccc-l by the
reeth, the condyle by the lateral pterygoid muscle, the ramus by the medial pterygoid and
masseter muscles, and the body of the mandible by the neurovascular bundle. .

(d) Growth of the maxilla occurs by bone remodelling (ie surface deposition of bone with
associated resorption) and by sutural growth. Among the agents which provide the forces
separating the maxilla from the adjacent bones—thus permitting growth at the sutures—are l.hc
orowing eyeballs, cartilaginous nasal septum and orbital pad of fat. Thus, growth of the maxilla
is not an isolated phenomenon but occurs in association with the development of the orbital,
nasal and oral cavities. It has been suggested that the growing nasal septum pulls the maxilla
forward by means of a septo-premaxillary ligament which runs from the anterior border of the
nasal septum postero-inferiorly towards the anterior nasal spine and the intermaxillary suture.
As in the lower jaw, growth in height of the maxilla is related to the development of the alveolar
process. It is difficult to determine how much of the adult alveolus is the result of bone
deposition and how much is due to bodily displacement of the maxilla. Studies using metal
implants suggest that each method of growth contributes equal amounts. Increase in height of
the nasal cavity is associated with resorption of bone on the upper surface of the palatine process
of the maxilla and deposition of bone on the lower surface.

144 (a) Cartilage.

(b) As hypertrophic chondrocytes are aligned in columns on either side of the cartilage, the
structure is a synchondrosis. In the skull of a 10-year-old child, this would represent the spheno-
occipital synchondrosis.

(c) In this region of endochondral ossification, the tissue at B represents the first-formed bone,
known as woven bone.

(d) In the growth plate of a long bone, hypertrophic chondrocytes are aligned in columns on
only one side of the cartilage.

each ated
matrices primarily

145 Incompetent forceps delivery might result in damage to the mandibular condyles, leading
to ankylosis of the temporomandibular joint and interference with normal mandibular
development. The resulting malformation, with a very small lower jaw, is termed micrognathia.

Tooth Development

146 (a) False. The early bell stage is reached at about the 14th week of development.

(b) False. The vestibular lamina lies buccal to the dental lamina.

(c) False. The combination would result in a molariform tooth.

(d) False. The stratum intermedium consists of a few layers of cells.

(¢) False. The stratum intermedium is rich in alkaline phosphatase. It is the ameloblast cell layer
that is rich in RNA.

(f) True. Some of the alveolar bone may also arise from the dental follicle.

(g) 1jrue. The cells also have many cell contacts and possess a relatively well-differentiated
Golgi complex.,

(h) True. Differentiation will occur only with a pore size greater than 2um.

() True. Where the enamel cord meets the external enamel epithelium, a small invagination
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2 amel navel may be seen. .
:;Fn;fl;:e;se dental papilla and dental follicle contain ectomesenchymal cells.

147 (a) Late cap stage. This is reached by about ].2 Wt_zeks of development.
(b) A =stellate reticulum. B = external enan}el epithelium. C =
D = dental papilla. E = dental follicle (investing layer).

(c) Glycosaminoglycans. - N

(d) F = Cervical loop (a region of high mitotic activity).

internal ename] epithelium

148 (a) Late bell (appositional) stage.

(b) A =successional tooth germ. B = developing alveolus. C = external cnamel epitheljum,
D = stellate reticulum. Its function is probably a mechanical one. protecting the underlying
dental tissues against physical disturbance and thereby maintaining tooth shape. E = dena]
papilla.

() The lingual side is to the right, the side on whi

ch the permanent tooth develops in relation to
its deciduous predecessor.

149 Hereditary ectodermal dysplasia affects ectodermally-derived structures. As is evident
from the photographs, a variable number of teeth, both deciduous and permanent. fail to
develop. Indeed, virtually all of the teeth may be absent. In addition. the teeth may have a
conical or fang-shaped appearance. This especially applies to the maxillary incisors which m

also be enlarged. Other epidermal appendages may be affected, and the patient may lack hair
and sweat glands.

ay

150 The structures arrowed in F igure 137 are know

represent remnants of the dental lamina. In Figure 136, the mandibular third molar has failed to
erupt. Note that the roots are fully formed. The cause of this condition is related to the presence

of the overlying radiolucent area, which probably represents a dentigerous (cruption) cyst
caused by proliferation and cyst formation from remnants of the dental lamina.

n as epithelial pearls (of Serres), and

Enamel Development

151 (a) False. The cells are highly

ol columnar and, depending on species, can be more than
um long.

‘ f g ing enamel maturation.

(d) False. This Fxplams why the cross stiations are closer together at the enamel surface.

(e) False. Matrix vesicles are not present in enamel, and mir?eraliqation probably extends from
the adjacent and already mineralised dentine, h «
(f) True. This might explain why each amelobly
g) False. Prismless ename] jg related to the abge
(h! Trge. Z}-’asmyth s merpbranc merges with the overlying oral epithelium to provide an
epithelial lined pathway for the €rupting tooth -
(i) False. Enamel matri i ;

i : X is mineralised almost
() False. Their molecular weight is much low

152 (a) A =stellate reticulum, B
matrix. E = dentine matrix. F =
(b) The principal amino-acid of
(¢) Yes. It occurs in presecretor

St contributes to more than one enamel prism.
nce of Tomes process.

48 soon as it is secreted.
er—ie 25.,000.

= stratum in
odontoblast la
yYoung enamel
Y ameloblasts (

lermedium, C = ameloblast layer. D = enanel
yer. G = dental papilla/pulp. ,
Matrix is proline, that of dentine is glycine.

ie Pre-ameloblasts).
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153 (a) A= ameloblast. B = Tomes process. C = developing enamel.
(b) Terminal bar apparatus. ' |

(c) The prescnce of a Tomes Pprocess 1s responsible for the prismatic appearance of enamel,
resulting in the sudden changes in crystallite orientation at prism boundaries. The absence of a
Tomes process during the formation of surface enamel has been associated with prismless
enamel in this region.

154 This l14-year-old patient is from a country/region where there are high levels of fluoride in
the drinking water. This has resulted in toxic effects during the period of enamel formation of
many of the teeth. The mottled appearance of the enamel is known as fluorosis and can occur
when fluoride levels in the drinking water are in excess of | part per million. The enamel
affected by fluorosis is hypocalcified but it is also acid-resistant. Fluorosis has to be
distinguished from other defects in the enamel such as amelogenesis imperfecta.

Development of the Dentine and Pulp

155 (a) True. This explains why some oral biologists refer to the two tissues collectively as the
pulpodentinal complex.

(b) False. Dentinogenesis precedes amelogenesis. Indeed, it is thought that the initially formed
dentine has an inductive influence, resulting in the differentiation of ameloblasts from the
preameloblasts of the internal enamel epithelium.

(¢) True. Such collagen is sometimes referred to as von Korff fibres, fibres extending between
the odontoblasts into the mantle dentine.

(d) False. The papilla is ectomesenchymal (neural crest) in origin.

(e) False. In the early stages of pulpal development, the ground substance has a high GAG
content relative to that in the mature tooth. The GAG level increases until the time of eruption
and then decreases. The chondroitin sulphates are the main GAG during development, with little
hyaluronan. This balance is reversed in the mature pulp.

(f) False. Although nerves are present close to the tooth germ from the very earliest stages of
development, they do not enter the dental papilla until later. The final pattern is not established
until root formation is complete.

(2) False. The matrix vesicles arise from the processes of the odontoblast cells.

(h) False. Mineralisation commences after a thin layer of (unmineralised) predentine has been
laid down. This layer may vary from 10um —40um in thickness. Thereafter, mineralisation
proceeds with dentine formation, a layer of predentine always remaining.

(i) True. The spherical pattern of mineralisation corresponds with the calcospherites in dentine.
(j) True. Dentinogenesis imperfecta is associated with ‘opalescent” dentine and rapid
obliteration of the pulp chambers and canals. There is often much attrition and the condition is
generalised across all teeth in the dentition. The disease is not sex-linked and, when present in
one parent, is transmitted by chance to about half the offspring.

156 (a) A =enamel matrix. B = dentine matrix. Unlike the adult condition, developing enamel
matrix is retained in demineralised sections because of its higher organic content.

(b) The matrix (in part) of the first formed dentine, the mantle dentine, might be derived not
from the odontoblasts but from von Korff fibres originating from subodontoblastic cells. These
fibres lie perpendicular to the enamel—-dentine junction. However, this is still contentious as,
although pulpal fibroblasts secrete both type 1 and type 111 collagens, only type | collagen is
found in the matrix of mantle dentine. In the circumpulpal dentine, the fibres run parallel with
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this junction. In addition. the mantle dentine .sho.ws n}ari;t;:dt?r?nchlgg of ic dentina] tubules
hecause the early odontoblasts have many n‘l_mot. pro;;c:s..:l.s’ e o:e tfe major odpntoblast Process
becomes established. Mantle dentine may mineralise as ,1 1€ result of matrix vesicles, ang May
also be hy pomineralised with respect to mr%‘umpulpal dgume.

() The basic provess of root dentinogenesis does not differ funda|11t?r-11all}- from corong
dentinogenesis. However. ditferences are seen in _lhe e;}rly stages. .]nmal collagen deposition
does not begin immediately against the basal lmn}na qt the epithelial cells of the root sheath.
The space between the initial collagen and the epithelial cells_ becomes filled with an amorphoyg
ground substance and a fine. fibrillar. non-collagenous material that appears to be formed from
the root sheath (and may thus be a form of enamel). These elements form a hyaline layer which
is appronimately 13um thick. The initial collagen fibres ('ieposited in the rogt lic_: approximately
paratlel w the cement—dentine junction. This contrasts with the mantle dentine in the crown,
where the collagen fibres are deposited perpendicular to the enamel-dentine junction. Radicular
odontoblasts difter shghtly from those in the crown, developing several fine branches which

loop in “umbrella fashion’. This gives rise to a granular layer (of Tomes), although a large part

of this is also thought to be due to the presence of many small, uncalcified. interglobular areas,
The different character of peripheral radicular dentine presumably relates to the difference
between the cells of the internal enamel epithelium (which in the crown will differentiate and
continue as ameloblasts) and the cells of the root sheath (which lose their continuity soon after
dentinogenesis has begun). The loss of continuity of the epithelial cells results in larger numbers
of interglobular areas and possibly also in the incorporation of some epithelial remnants in the
peripheral dentine. Root dentine forms at a slightly slower rate than coronal dentine. Its pattern

of mineralisation is similar, although its initial calcospherites are smaller and its interglobular
areas are more numerous. In general, mineralisation of root dentine proceeds as a continuation

of that in the crown. although in multirooted teeth separate areas of mineralisation may occur.

157 A = polarised microscopy evidence of the pattern of calcospherites in circumpulpal
dentine. B = mantle dentine, the first formed dentine which. in polarised light, shows a

birefringence different from the circumpulpal dentine and thus indicating different collagen
fibre orientations.

158 The presence of tubules indicates that both specimens are of dentine. In Figure 143, the

small spherical protrusions represents calcospherites and we are therefore looking at the
nuneralising front of forming

er dentine at the pulpal surface. In Figure 144, the dentine surface
exhibits large scooped-out areas (representing Howships lacunae), so that we are looking at a
resorbing dentine surface.

159 Dens in dente means ‘tooth withi

- mear ¢ n a tooth’. It results during tooth development either from
the downward proliferation of a portion of the internal enamel epithelium of the enamel organ

into the dental papilla or from retarded growth of part of the tooth germ. It presents on the gt
Tmpth tooth as an extremely deep pit and most commonly affects the permanent maxillary
lateral incisor. The full range of dental tissues (including cementum and bone from
Imcorporation of tissue from t

he dental follicle) may be associated with the ‘infolded’ organ:

Development of the Periodontioum

160 (a) False. Root development ¢

P i lete
: ’ ommences some time after crown formation is COMP
(perhaps a period of some months). SLL
(b) False. The e

ithelial . : ithelia
(¢) False. The ir?(l ook Sicth comprises only the external and internal enamel P!

: " . f ool
ermal enamel epithelial cells do not increase in size during induction g
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dontinogenests _ i :

() Pale Comentoblasts arise lulum t.'i‘H."i ol l!u'e investing layer of the dental follicle.

() Tine, Thi difter from the situation in deciduons teeth and is relevant to theories of tooth
eruptivon which iplivite t.‘l.'l”ll}{t‘ll [thre involvement,

(N balse Mineralisation s hinear, .

() True This fayer of precementum s wider in cellular (secondary) cementum, which is
formed at a faster rate compared with acellutar cementum.,

() Lalse, Hmerges with the Tibres ol the developing periodontal ligament.

() True, Cotonal cementinm is Tound particularly in the cheek teeth of herbivorous mammals
andd i some teeth ol continuous growth,

(1) False s prowth ocews wlong paths of low vascularity.

161 A = dental papilla, B = epithelial root sheath, C = odontoblast layer in root.

D = predentine. 1= dentine, 1= developing cementum. G = developing periodontal ligament.
1 = developing alveolar bone,

162 () A =cell of dental follicle, B = cell of epithelial root sheath. C = predentine.

D = odontoblust,

() The epithelial root sheath helps map out the shape of the root, induces root dentine

formation, and may secrete components into the first-formed cementum material.

(¢) Cells of the epithelinl root sheath form the epithelial rests present in the periodontal
ligament. Under certain conditions, these ‘rests’ may become cystic.

() The predominant protein in predentine is type | collagen.

163 A = cementoblast layer, B = precementum. € = cementocytes being incorporated into
matrix, D = Sharpey fibres ol the periodontal ligament.

164 (a) Epithelial pearl, This comprises a localised mass of enamel, with a core of dentine,
found on the root.

(1) 1t is thought that in the region affected, stellate reticulum and stratum intermedium develop
between the internal and external epithelia of the root sheath. This provides the ability to form
some enamel locally,

165 (1) Lateral root canal in ground section (in Figure 151a) and in root filled tooth (in Figure
151h).

(1) Although the actiology is not known for certain, it is likely that the epithelial root sheath
grows around an aberrent blood vessel, leaving a lateral channel which forms a lateral root
canal,

(€) As lateral root canals may occur in the inter-radicular regions, gingival recession may lead
to their exposure in the oral cavity with the possibility of pain and pulpal inflammation

resulting,

Development of the Dentitions

166 (1) False. It is the second molar which usually erupts between 21 and 30 months after
birth, The deciduous maxillary first molar erupts between 12 and 16 months after birth.

(0 True, The maxillary second molar also erupts at about this time.

() False. The permanent canines commence calcification at 4 — 5 months after birth.

() True. Caleitication of this tooth is first evident 3 — 4 months after birth.

() False. The root is usually completed at 9 — 10 years of age, approximately 3 years after the
tooth hay erupted,

(D True. A *‘mixed’ dentition describes the situation where there are both deciduous and
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permanent teeth in the mouth at the same time. . :

(g) False. The maxillary and mandibular gum pads rarely come into occlusion, the space
between them being occupied by the tongue.

(h) True. The edge-to-edge bite results from greater forward growth of the mandible compared
with the maxilla.

(i) False. At the time when the permanent teeth are beginning to erupt (6 years), the deciduous
teeth appear spaced because of growth of the jaws,

(j) True. The first molars take up their ‘normal’ adult relationship once the deciduous second
molars are shed.

(k) True, although mesial drift has been ascribed to other factors (eg contraction through the
transseptal fibre system).

(1) False. The permanent teeth show gubernacular canals.

(m) False. The cementoclasts/dentinoclasts/odontoclasts are, like the osteoclasts, derived from
circulating blood cells of the monocyte/macrophage lineage, and all have the same basic
ultrastructural features.

(n) True. Although, with time, the junctional epithelium may be replaced by the oral epithelium
and thereby loses its association with the reduced enamel epithelium.

(0) True. It is thus possible that the forces responsible for the eruptive mechanism remain even
when the tooth has reached its functional position.

(p) False. Although all the permanent incisors, the permanent first molars, and possibly the
mandibular canines have erupted by the age of 9 years, the permanent maxillary canines and
second molars would be unerupted.

(q) False. The main phase of eruption begins with the development of the root. However, both
clinical and experimental studies indicate that rootless teeth can erupt and that a tractional force
acting through the periodontal ligament (collagen fibres) is not responsible for eruption.

(r) False. Root resection experiments suggest that the eruptive force is generated within the
periodontal ligament (see (q) above).

(s) False. The periodontal vasculature, consisting mainly of capillaries, shows increased

vascular pressures with hypotensive agents and there associated increased eruption-like
movements.

() True. However, the features of periodontal fibroblasts in culture are remarkably different
from the fibroblasts in vivo.

167 The dental age is 5 years.
168 The dental age is 9 years

169 The deciduous dentition is fully erupted and the roots fully developed, giving a minimum
age of 3 years. The crowns of the mandibular permanent incisors and first molars are complete
and root development has just commenced, giving a dental age of about 4 years.

170 The permanent incisors and first permanent molars have erupted. Root development on the
first molars is almost complete, giving a minimum age of 9 years. The crown of the mandibular
second permanent molar is complete and root development is just commencing. The mandibular

permanent canine is just erupting. These factors suggest the dental age of the skull is about 9
years.

171 (a) The mandibular right first permanent molar is buried within the jaw and the space it

normally occupies within the dental arch has been reduced by tilting of the adjacent teeth. The
maxillary right first permanent molar is similarly, but less, affected.

(b) During their development, either before or soon after they had erupted into the mouth, the
affected first molar teeth probably became ankylosed to the bone of the socket. They were then
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unable to erupt any further and, wi.th subscqucn-l growth of the jaws and alveolar processes, they
oradually became submerged afld incorporated into the bone of the jaws. They may then be
;:fencd to as ‘submerged teeth’. The mandibular tooth probably became ankylosed earlier than
e maxillary tooth, as the second molar has erupted more mesially. The reason for the original

th
understood. The tooth commonly affected is the second deciduous molar.

ankylosis 1S not
172 (a) A= erupting permanent tooth. B = gubernacular canalu. C = resorbing root of
deciduous tooth. . _
(b) The permanent mandlbula.r canine tooth would initially develop below, and on the lingual
aspect of, the deciduous mandibular canine. Once the permanent tooth starts to erupt it is
associated with resorption of the deciduous canine on the lingual surface of its root. With
subsequent movement and relocation of the teeth in the growing jaws, the permanent tooth
comes to lie directly beneath the deciduous tooth and resorption occurs from the apex. An
isolated tooth which shows evidence of resorption can be readily distinguished from roots
showing fractures or incomplete development. For incomplete root development, the apical root
canal is relatively large (open) and its margin has a smooth knife-edge. For a resorbing root, the
surface is rough and irregular. For a fractured root, the surface is smooth and the pulp opening is
usually narrow.
(c) As the tooth erupts, the outer cells of the reduced enamel epithelium (the vestige of the
enamel organ which forms a thin layer over the crown of the erupting tooth) proliferate into the
connective tissue between the tooth and the oral epithelium. These proliferating epithelial cells
may secrete enzymes which degrade the collagen. In addition, the fibroblasts in the connective
tissue overlying the erupting tooth cease fibrillogenesis and. as judged by the abundance of
intracellular collagen profiles, they actively take up extracellular material. Eventually, the
fibroblasts themselves degenerate (the nuclei becoming pyknotic). The reduced enamel
epithelium cells may also aid eruption by removing the breakdown products resulting from the
resorption of the overlying connective tissue. Experiments have shown that the dental follicle
has some role to play in the production of an eruptive pathway in the tissues above the erupting
tooth.
As the tooth approaches the oral epithelium, the cells of the outer layer of the reduced enamel
epithelium and the basal cells of the oral epithelium unite. The epithelium covering the tip of the
tooth then degenerates at its centre, enabling the crown to emerge through an epithelial-lined
pathway into the oral cavity. Further emergence of the tooth results from active eruptive
movements and passive separation of the oral epithelium from the crown surface. With
continued eruption, the reduced enamel epithelium becomes the initial junctional epithelium,
{:;mmg a seal between the oral environment above and the periodontal connective tissues
ow,
;gx)'cg(}sl;?t(,[;]e perfodqntal ligament and its precursor, the dental follicle, is the source of Il?e
actingithm Cl‘t!pllon 1s-well-documemed. However, 1h§ force(s) does not need to be tractional,
o haveugl the perlodoptz}l collagen b}f way of their attachments into the root of the tooth.
ety tee(;n se\_'eral .clx.mcal observations that rootless teeth 'crupt. Furthermore, production
erupy im;;[h eth by lr'radiatmn or surgery does not prevent eruption. Somf: permanent lee‘th also
Rimen am;?cmout!l in the apsence of a wcll—orgamsgd, fibrous network in the pgr‘mdor’n;:;l o
e formagin Ofoerlments with l.athyrogens (wh.:ch dlsrqpt the collagf:n by spe_mfu,ally a tchcil‘; g
Naintaineq fre Co”age.n crosslinks) are also without effect on eruption (prowdf?d the I(;O §
lugamcm}, € of the bite to avoid the influence of trauma on the weakened periodonta
73 Al B :
lang ure‘:ﬁl;ghf[he teeth are present and the roots fully formed, the teeth have all fzu[c:(‘i t? 9(11'1(;[_’[
Malaligned). This is characteristic of a rare genetic abnormality known a5 € ei
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cranial dvsostosis. The reason for the lack of eruption is not known, although the blOCthiSU'_\"
of the connective tissue is affected in this disorder.

174 Delayed eruption of teeth may be caused by many ffxgtors. all-hough most are local rather
than systemic. Amongst the various structures/local condmpns which could prevent eruption
are: ua'iiuccm uncrupted teeth, or teeth with unusual angulations: crowded .dz_:ml.l:ons:‘ unresorbed
deciduous teeth or retained tooth fragments: supernumerary _teeth: malpositioning of the ‘
erupting tooth itself (including abnormal location for its mma% dcvel‘ogmcm): presence of dental
pathologies (cg eruption cysts); resistance provided by overlying soft tissues (which might
involve failure 1o resorb the overlying tissues to produce an eruptive pathway): early loss of a
deciduous tooth with drifting of adjacent teeth to block the eruptive pathway.

175 Between the ages of 6 and 13 years, the dentition is said to be ‘mixed". comprising both
deciduous and permanent teeth. The first molars are the first of the permanent teeth to erupt.
Initially, they have a cusp-to-cusp relationship (the flush terminal plane) which is governed by
the position of the deciduous second molars. The first permanent molars take up their ‘normal’
adult relationship once the deciduous second mol
between the ages of 6 and 9 years. Since the permanent incisors are much larger than their
deciduous predecessors, they are accommodated into the dental arches. not just by the utilisation
of the space left by the deciduous incisors. but also by lateral growth of the alveolar arches and
the greater proclination of the permanent incisors. Frequently. when the permanent incisors
erupt, they fan out (incline distally) so that there may be a significant diastema between the
central incisors. This appearance has been termed the "ugly duckling’ stage. the diastema
usually closing following eruption of the permanent canines. The canines and premolars, which
usually erupt between the ages of 9 and 12 vears. are readily accommodated into the dental
arches. since the combined mesiodistal dimensions of the deciduous predecessors are usually

greater than for the permanent canines and premolars. Once all the deciduous teeth are shed, the
occlusion appears similar to that in the adult and space for the permanent molar teeth is provided
by continued growth of the mandible and maxilla.

ars are shed. The permanent incisors erupt

Comparative Dental Anatomy

176 (a) {"ruc.‘Thm ridge of bone is a site for muscle attachment and corresponds to the genial
(mental spines in humany), ‘

(b) False. The rabbit has some deciduo

(¢) False. In the mandible the first permanent molar is the carnassial tooth
(d) False. There are only two permanent maxillary molars

(:I.:) TI‘ruc‘ '*l-'hc permancent teeth erupt between four and seven months

(1) True. Four main cusps can be distinguished ; .

Mty :lcccsmr}:z e nguished in each molar tooth, although each m
(g) True. The lowe
anterior teeth.

(h) False. All mandibular molars in ape
(1) True. The teeth have long crown : .on
resulting from their herbivorous diet. for the considerable attrition
(3> True. The marmosets (Callithricidae) have only two mol

(k) True. The upper molars have three roots, the l(;\\'L‘r n??.?, af-s. |

(1) True. The darker areas seen within the crcsccm-«;hapctl jg:;ﬁ l;‘ools.
< gions re

() True. The mandibular first premol;

- resent secondary dentine.
) { : : ars also have three roots 2 i
(n) False. A sagital crest is alway e

gorillas but Jess frequently in females.

us incisors and molars.

ain cusp

ranterior eight teeth bite against 5 horny pad in the upper jaw which lacks

s have five cusps.
s and short roots to allow

138
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(0) True. A small diastema separates this tooth from the mandibular canine in order to
ccommodate the maxillary canine.
il

(p) False. The canines (!id project atmve the occlusal plane and a diastema is present between
the maxillary lateral incisor zmd'camne.

(q) False. The cranial capacity is 400 - 500cm?,

(r) False. ‘Nutcracker Man’ refers to Australopithecus robustus.

(s) True. In Homo sapiens, the broadest part of the skull is towards the parietal eminences.

(t) False. Growth periods in australopithecines were markedly abbreviated relative to those of
modern man.

177 (a) Rat.

(b) 11/1 C0O/0 PM 0/0 M 3/3.

(c) No.

(d) Approximately 400um/day.

(e) Tron pigment (the function of which is unknown).
(f) No. The tip of the cusps are enamel-free.

(2) The condyle is elongated anteroposteriorly.

178 The large canines and blade-like check teeth indicate the skull is of a carnivore.
The dental formula is 13/3 C1/1 PM 4/4 M2/3

The skull is therefore likely to belong to a member of the dog family (Canidae).
179 (a) Old World Monkeys (Cercopithecidae).
(b) DI2/2 C 1/1 DM 2/2.
1212 C1/1 PM 2/2 M 3/3.
(¢) This tooth is a specialised sectorial tooth.

(d) The teeth are bilophodont and increase in size from before backwards. The third molar has
an extra, fifth cusp.

180 The dental formula is 12/2 C1/1 PM2/2 M3/3

There is a clear disproportion in size between the anterior and posterior teeth. Indeed, the cheek
teeth are very large. The canines are small and there is no evidence of a diastema. The skull can
be considered as belonging to the group Australopithecus robustus/boisei.

181 (a) Homo erectus (from Kenya).

(b) From about 1.8 — 0.3 million years ago.
(¢) 850 - 1050cm3.
(d) No.

(€) The teeth of Homo erectus were larger, the maxillary central incisors were more shovel-

shaped, the canines were more robust, cinguli were present around the cheek teeth and the
*¢cond and third mandibular molars tended to possess five cusps.
(f) Taurodont. The pulp chamber extending well into the roots.
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Index

All numbers refer to question/answer numbers.

A
Alveolar bone. 90kmprs, 95-97, 102a, 105d

development. 148b, 161
mineralising front, 94e

Sharpey fibres, 90gkm, 97b, 101de, 106d,

163

transalveolar fibres, 90m, 106d
Alveolar crest, 90m, 101d, 106d
Alveolar mucosa, 111j
Alveolar nerve,

inferior, 19d, 21d, 48f, 49ad, 6le

superior, 16d, 20, 21d
Ameloblast, 151abfg, 152ac, 153
Anaesthesia, 41a, 481, 49d, 52
Apes, 176ho
Apical fibres, 101b, 102¢
Auricular nerve, 44b, 45b
Auriculotemporal nerve, 44b, 54k
Australopithecus sp, 176pqgr, 180

B

Bartholin's duct, 33j, 125d

Bell's palsy, 46

Bite assessment, 27d

Bolton plane. 28c

Bone resorption. 97, 99e, 100, 107¢
Buccal mucosa, 111r

Buccal nerve, 16d, 20d, 21d

Buccal space, 61cd, 62a, 64
Buccinator muscle, 43j, 49a, 51b, 61d

C

Calcospherites, 77i, 81, 155i, 157-158, 160f

Calculus, 66k

Carnivora, 176c¢, 178

Carotid artery. 51b

Cavernous sinus, 45c, 48e, 52, 61j, 65

Cement-dentine junction, 79

Cementoblast. 90b, 101m, 160d, 163, 166m
layer, 92a. 102a

Cementocytes, 163

Cementum, 79a, 90-92, 102a, 111b, 121,

160fgi

140

development, 146f, 161

pre-. 90f, 160g. 163
Cervical loop, 147d
Chimpanzee, |76am
Cleidocranial dysostosis, 173

D
Dental age, 167-170
Dental arches, 27
Dental caries, 70e, 76, 84, 86
Dental follicle. 146fj, 147a, 162a, 172d
Dental lamina, 142a, 146b, 150
Dental papilla, 146¢hj, 147a, 148b, 152a,
155d, 161
Dental plaque, 73, 74
Dental pulp,
77n-1, 84, 152a, 155adef, 160h, 82d
stones, 77s, 82d, 88
Dentinal tubules, 77d, 78ad, 80, 83b
Dentine, 77, 82bd, 92a, I 11b, 161
circumpulpal, 77f, 82a, 156b, 157
dead tract, 77n, 85b
interglobular, 771, 81
intertubular, 77g, 78b
irritation/response, 77t
mantle, 155¢c, 156b, 157
matrix, 152ab, 156
mineralisation, 151e, 155ghi, 158
ortho-, 78e
osteo-, 78e, 89
peritubular, 77bcghn, 78cd, 81c, 82d
plici-, 78e
resorption, 87, 158
sclerotic, 77n, 86
secondary, 85¢
sensitivity, 83
translucent, 77n, 80
tubular, see Dentine, ortho-
vaso-, 77k, 78e
Dentinoclast, 166m
Dentinogenesis, 155b, 156¢
imperfecta, 155j
Dento-alveolar crest fibres, 101b, 102c, 105a
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Dentures. 47 o

Depressor anguli (Tl'lf;, 4 5a

Depressor labii inferioris, 43¢, 45a
Descendens hypoglossi, 35ab, 55

Diastema, 11, 175

Digastric fossa, 7ac

Digastric muscle, Sg. 7. 34ab, 54fq, 554, 61g
Dog, 176de, 178

E
Emissary veins, 48¢e, 52
Enamel,
ameloblast, 151a-b
amelogenin, 66q. 151¢j
aprismatic surface zone, 70
artifact, 68¢
cross-striations, 69ef
deciduous teeth, 661, 70¢, 72cd
developing, 153a
epithelium, 147a, 148b
in fish, 75
formation rate, 151d
gnarled, 66;
lamella, 66a
mammalian/reptilian, 69¢
matrix, 66agq, 152ab, 156
mineralisation, 151i
navel, 146i
neonatal line, 72, 771
organ, 146chij
perikyma, 67f
permanent teeth, 66In, 72cd
prismless, 151g
prisms, 66, 69, 71d, 71
space, I11b, 121]a
spindles, 66ir
striac of Retzius, 67, 76¢
surface/subsurface, 70d
thickness, 66n
tft, 66g, 67abd
Enamel-dentine junction, 66¢hr, 67a, 77dfi,
18¢c, 81
Enamelins, 66, 151¢
Enameloid, 66t, 75
I%panulin, 122
l11??lhclial pearls of Serres, 150, 164
Epithelial rests of Malassex, 101n, 102d, 103,
162¢
Epithelial root sheath, 160bcj. 161-162
Epnthe!iall seam, 13dpr, 136d, 138-139
thmoidal air sinus, 11, 141f

F
Face,
arterial blood supply, 44a
innervation, 43, 44b
lymphatic drainage, 44a
Facial artery, 43(gh, 44a, 45b
Facial clefts, 134c, 135d
Facial nerve, 7¢, 33e, 34b, 40b, 45ab, 541g
greater petrosal, 391, 120d
within parotid gland, 125b
Facial palsy, 46
Facial processes, 134
Facial skeletal growth, 28
Facial vein, 43h, 45¢
Fibroblast, 101j-1, 102a, 104, 166t, 172¢
Fish, 75, 77k
Fluorapatite, 66f
Fluorosis, 154
FFordycce spots, 4
Foreign objects, 34d
Frankfort plane, 27hi
Frontal air sinus, 11, 141f
Frontonasal process, 134j

G

Genial tubercles, Sg, 7ac

Genioglossus muscle, 5g. 7. 33g, 34abc

Geniohyoid muscles, 5g, 7, 34ab

Gingivae, | 11bigt, 116b, 122, 124

Glosso-epiglottic folds, 34d

Glossopharyngeal nerve. 33b, 36, 40b. 43d,
118c,

Glycosaminoglycan (GAG), 155¢

Gorilla, 176n

Gum pads, 166g

H

Hard palate, 2, 34a, 39, 120
epithelium, 41a, I, 116b, 120b
mucous glands, 125
torus palatinus, 10

Haversian canal/system, 95a

Hemidesmosome, 119

Hominids. [76p-t

Homo erectus, 176s, 181

Homo habilis. 176r

Horizontal fibres, 101b, 102¢, 105a

Hunter-Schreger bands, 66¢p

Hyaline layer (of Hopewell=Smith), 79ab

Hydroxyapatite. 60b, 77b

Hyoid bone, 34a
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Hypercementosis, 98
Hypoglossal nerve, 33b, 34b, 35a, 55b
Hypoglossus muscle, 33bgi, 35a

1
Incisive foramen (fossa), 6ac, 123c¢
Incisive papilla, 123b
Infenor orbital fissure, 49d
Infra-orbital foramen, Sc, 43¢
Infra-orbutal nerve, Sc, 16d, 43be
Infratemporal fossa, 48-53, 611
boundaries, 49b
haematoma and trismus, 52
and infecuon, 48b
Inter-radicular fibres, 101b, 102¢
Interdental col, 1l le
Intracranial haemorrhage, 9
Intrapharyngeal space, 61e

K
Keratin, 111p
Keratinocyte, 115

L

Labial frenum, 11
Langerhans cells, 11lc
Levator vel palatint muscle, 39bcdfj, 41b
Lingual artery, 331, 35a
Lingual frenum, 1, 3, 37
Lingual nerve, 16d, 21d, 33b, 34e, 35a, 36
Lingula, 7ab
Lip, 43b, 113, 114b, 135b

cleft, 134hi

vermilion zone, 111m, 113b, 114
Ludwig’s angina, 63¢

M

Malocclusion, 27bt, 31-32

Mandible, 7. S4ap. 136a, 141, 143

Mandibular condyle, Se, 8a, 50, 56, 58, 145
development, 142ch, 143b
fracture, 9, 60

Mandibular “cyst’, 133

Mandibular toramen, 7a

Mandibular nerve, 7, 39¢, 48af, 54nq

Mandibular process, 135a, 14lg

Mandibular symphyses, 141]

Masseter, 30b, 51, 54s, 55a

Masseteric nerve, 54Kk

142

Mastication muscles, 54

Maxilla, 5, 134kgt, 135a, 141, 1434
Maxillary air sinus, Sh, 11, 50b, 141f
Maxillary artery, 9b, 48ad, 52
Meckel’s cartilage, 7b, 136a, 141g, 142ah
Melanocyte. I11cs

Mental foramen, 5f

Mental nerve, 16d, 44b

Merkel’s cell, 111cs

Mesiodens, 25

Micrognathia, 145

Monkeys, 176jk, 179

Mouth floor, 33

Mylohyoid muscle, 7, 33a, 34ab, 63ab

N

Nasal fin, 135b

Nasal nerve, 43i, 44b

Nasal pits, 134df, 135a

Nasal placodes, 134df

Nasal processes, 134fg, 135a
Nasal spines, 6ab

Nasmyth’s membrane, 66s, 151h
Naso-optic furrow, 134h, 135a
Nasopalatine cysts, 123
Nasopalatine nerve, 2, 6¢, 16d, 123d
Neonatal line, 72, 771
Neurocranium, 5

O
Oblique fibres, 102c
Occlusion,
anatomical, 175
centric, 27d
classifications, 29. 30
dental arches, 27a, 27b
normal/malocclusion, 27b
Odontoblast, 66t, 77, 78d, 82, 155g, 161
Odontoclast, 166m

Oral mucosa, 111, 115bd, 116ad, 119d, 120cd

Orbicularis oris, 34a, 113b
Osteoblast, 90, 94, 102a
Osteoclast, 90noq, 94, 107, 166m
Osteocyte, 94

Otic ganglion, 48ag

Otic placode, 134¢

([))xylalan fibres, 102c. 106

Palatal clefts, 134s, 136e, 139
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Jlatal cysts. 42 "
gi:;::al sacl\’eﬁ. 134k—q, 136 —
palate. 42. 134j1, 136be, see also Hard palate,

Soft palate

Palatine artery. 120c
palatine cyst. 138
palatine foramina, 5d, 6ac
palatine nerves, 2, 6¢, 40b, 120d
Palatine space, 61h
Palatine suture, 6a, 39h
Palatoglossus, 33g. 33h
Palatopharyngeal folds, 1a
Palatopharyngeus, 39¢, 39]
Paranasal air sinuses, 11
Parapharygneal space, 61lei, 62a, 63a
Parotid duct, 43b, 45b, 54i
Parotid gland. 1d, 51b, 132

innervation, 43d, 48h, 125be
Parotid space, 61c
Perikyma, 67f

Periodontal ligament, 92a, 101-102, 105, 108,

[Tt
development, 146f, 160eh, 161
mesenchymal-like features, 101t, 109
Periodontal space, 102b
Periodontitis, 99e, 100
Peritonsillar space, 62a
Perygopalatine ganglion, 40b
Petrosal nerve, 25e
Pharyngeal nerve plexus, 39c, 117d
Pharyngeal space, 61c
Pig, 176f
Pillars of Fauces, 34a, 40a
Platysma, 344, 45a, 55a
Predentine, 77f, 82ab, 161, 162ad
Premaxillary suture, 39e
Prognathism, 27]
Plergyoid venous plexus, 52
Plerygoid muscles, 7, 48adij, 49ac, 50-51,
S4ghm, 56, 61e
rismus, 52
Prerygoid plate, 48cij, 49b
:J{L'r)'guid venous plexus, 45¢, 48ae, 61
)‘L:rygmn:mdihulur raphe, 40a, 43;
,“-.f‘yainmumlibulur space, 6lce, 62a -
lerygopalatine ganglion, 6¢, 39j, 120d
ulpodentinaj complex, 82, 155a, see also
Dental pulp, Dentine

Q

Quinsy, 611

R

Rabbit, 176b

Ramus, Se, 49ab, S1b, 62b, 141hi, 143b
Raschkow's nerve plexus, 77r

Rat, 177

Reptilian enamel, 69¢

Reticulin fibres, 102¢

Retromolar triangle, 7a
Retropharyngeal space, 6lei

S
Saliva. 35¢
Salivary glands,
classification, 125a
duct, 125h, 126-127, 130
mucous acinus. 125j, 128, 130a
myoepithelial cells, 1251, 129
serous acinus, 125gj, 126, 128
serous demilune, 128, 130a
stone, 131
Schreger lines, 771
Sella—Nasion plane, 28c
Sharpey fibres, 90gkm, 97b, 101de, 106d, 163
Sheep, 176g, 176il
Sialolith, 131
Skull, 11, 28, 143a
Soft palate, le, 34a, 39
anatomical features, 40
epithelium, 117ab
fibrous aponeurosis, 39b
formation, 134]
innervation, 39c¢, 40, 117d
mucosa, 4 la
mucous glands, 117c¢
Sphenoidal air sinus, 141f
Sphenomandibular ligament, 7
Spinal accessory nerve, 55b
Stafne cavity, 133
Stellate reticulum, 146gh, 147ab, 148b,
152ac, 164b
Styloglossus, 33g, 35a
Sublingual abscess, 3
Sublingual fold, 3ab, 33;
Sublingual glands, 3, 7c, 33j, 35acd, 128
duct, 125d, 130b
Sublingual papilla, 3ab
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Sublingual space. 62a. 63ab. 64
Submandibular ganglion. 33¢

Submandibular glands. 1f. 3ab. 7c. 33b. 35ac.

130b

anatomical location. 125¢

serous demilune. 128

stone. 131
Submandibular space. 61g. 62a. 63abc. 64
Submasseteric space. 61c. 62
Submental space. 61¢g
Subspinale. 27g. 28
Sulcus terminalis. 11
Superficial temporal artery, 44a. 45b
Suprz-orbital nerve. 44b
Supramentale. 27g. 28

» Swallowing. le

Synchondrosis, 144

T
Tastebud. 118¢
Taurodont. 179f
Temporal artery. 48d
Temporal crest. 7ac
Temporalis muscle. 7. 50b. 54j, 55a
Temporomandibular joint.
anticular disc. 34cor. 55. 56
cross-sections. 55-37
development. 54b. 142¢
dislocation. 39
radiography/imaging. 51
Temporomandibular ligament, 54t
Tensor veli palatini muscle. 39d. 117d
Terminal bar apparatus. 153b
Thrombophlebitis. 61j
Thymus gland. 1]
Thyroid. 1j. 140
Tissue spaces. 61-65
Tomes. granular layer of. 771. 79a, 92. 156¢
Tomes process. 151g. 153ac
Tongue. 1i. 3. 7c. 34a. 35a. 36
development. 111n. 134u-y. 136a, 137,
142a
hypoglossal nerve, 38
lingual thyroid, 140
muscies. 33gh. 34
papiliae. 33f, 36. 1111, 118ab
in unconscious patient, 3de

144

Tongue-tie, 37
Tonofibrils, 111s. 115a
Tonofilaments. 146g
Tonsil. 40a
Tooth, 12—-14. 16-20, 22-24, 85a
abscess and infectious spread. 65
ankylosis to jaw. 110, 171
_calcification. 166¢cd
deciduous. 12.22-24,77n, 166fhij, 172.
175
development, 146, 148-150. 156
drift, 90r. 102e. 166k
eruption, 25. 166. 172d. 174
extraction. 14. 16. 19-21, 901 98e. 99¢
germ. 136a. 146a. 148b
gubernacular canal. 1661
impaction. 12g
infection. 2. 3
morphology. 12-26
multirooted. 160j
occlusion, 27-32
permanent, 7. 166f. 172. 175
morphology. 12-14. 16-17.
20-21.25-26
resorption, 93
root. 15. 93, 99f. 166¢
stratum intermedium, 146de. 132a. 1645
submerged, 110. 171
supernumerary, 235
taurodont. 179f
tooth within a, 139
Tori mandibulares, 10
Transalveolar fibres. 90m. 106d
Trigeminal nerve. Sc. 6¢. 34b, 40b, 43a. 1174
Trismus. 52

\Y%

Vallecula. 34ad

Vitamin A derivatives, 135¢
Von Ebner’s glands, 118d
Von Ebner’s lines, 771, 84a
von Korff fibres. 155¢. 156b

Waldeyer's ring. 1g
Wharton's (submandibular) ducts, 3
Wilson. curve of, 27b
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Self-Assessment Picture Tests in Dentistry are designed to help

both students and qualified practitioners test and™improve their
clinical skills.

This volume contains questions on three core areas of
preclinical study: oral danatomy, histology and embryology.
These are of varying types, multiple choice, short-answer and
case history, based on the interpretation of clinical photographs,
histology or radiographs. For each one, the reader is asked to
identify the tissue or feature illustrated, and comment on its
clinical significance. Secondary questions relate to structure and |8
function, changes related to disease. and so on. S

Fecatires:

Full color photographs of important anatomical fealires

- Development of teeth and oral tissues, including facial
muscles and salivary glands

Questions designed to test the reader’s knowledge of the clinical
relevance of the features illustrated

= Questions on structure and function relevant to practical
applications in clinical dentistry

5 Answers provide in-depth discussion of structire and function

This book will be of immense practical value to dental students.
qualified practitioners, and candidates for higher qualifications,
including those awarded by the Royal Colleges and the
American Dental Association.

Titles of related interest:

A Colour Atlas and Textbook of Oral Anatomy, Histology and
Embryology, Second idition, Berkovitz/Holland/Moxham
A Textbook of Head and Neck Anatomy. Berkovitz/Moxham
Self-Assessment Pictire Tests in Dentistry:
Periodontology, Glenwright/Strahan

Operative Dentistry, Glyn Jones ISBN 0-7234-2007-6
Pediatric Dentistry, Shaw
Endodontics, Walker . | I
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