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CHAPTER I
INTRODUCTION

Growth &t the condylar region permits the body of the manw
dible to assume the proper balanced position in the face. The
growth at the condylar regilon and the eruption of the teeth occur
st related pace, however, this harmony of growth may be dus %o
independent growth potentials of various structures involved or
mey be interdependent.

Inter-relation of variocus factors involved in this harmonized
growth could be analyzed if growth activity at the condylar
region 1s disturbed, The purpose of this investigation 1s Yo
study the following changes in the mandible indueing disturbance
at the condylar region by condylectomy,

A, Growth of the remus of the mandible in an antero-posier=-
for direction which is correlsted with the space necessary for
the successive eruption of the posterior teeth,

B, Growth of the body of the mandible in helght, which 1s
correlated with the vertical eruption of the teeth,

G. Change in the length of the mandible, which 1s correlated
with the normal Jjaw relationships.




CHAPIER Il

REVIEW OF THE LITERATURE

About thirty years before the published works of Sir John
Hunter the use of vital steining in the study of bone growth wes
discovered, (Scott, 1938), 8ince that time many investigators
have mede contributions to the literature which deslt wlth ime
provements upon original technique, and also quite different
methods of study, all of which have been designed to ald in the
underatanding of bone growth,

John Hunter in his work "On the Naturel History of Human
Testh", (1771) first discussed the growth of the mandible, He
stated that it incressed in length only at the posterior border,
by the apposition of new bone, whlle the ramus including the
processes was at the sames time remodeled by sbsorption of the
fmﬁ'k of the coronoid and to a lesser extent of the condyle.
This process not only preserved the shepe of the bone but also
provided room for the developing molars, which in succession
made their appearance on the inner side of the root of the coro=
neid, Hunter also stated that the height of the mandible was
gained prineipally be addition of alveolar bone, an act which he
thought closely associated with the eruption of the teeth, He
di1d not attech significance to the condyle as a growth center,
but thought it to be passively "lengthened in the same prepertionﬁ
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88 the alveolar bone, Hunter*s observations were based mainly on
madder feeding and osteometry in pigs,

Kolliker (1853) stated that "In the condyle of the inrerier
maxilla even during the fetal life, a thick cartilagenous layer
is deposited, which so long as the growth of the bons contlinues,
precedes itz longitudinal growth, exectly like an eplphyseal
cartilage,”

Tomes (1859) recognized that there was no interstitiel growth
in the mandible, He observed in human material that the height
of the jaws increased mainly due to apposition of alveolar bone,
A factor helping to increase the helght of the jaws and maintalne-
ing proper occlusion of the teeth, which became malaligned due
to alveolar growth, was the slow but constant elongation of the
remus due to growth of the articular process of mandible, This
growth, he thought, was in perfect hermony with the genersl law
of ogsification in temporary cartilage elsewhere in the body,

Humphyry (186l ) inserted two wires through holes in the an-
terior and posterior edges of the mandibular remus of young pigs,
He found, when the pig was killed after two months, that the ring
fixed %o the anterior edge of the ramus hed diseppeared from the
mandible as a result of resorption, while the ring fixed to the
posterior edge of the ramus was at conslderable dlstance from
the posterlor edge and was completely embedded due to bone ap-
position,




Coyer (1901) =g supporter of the theory of interstitial
growth states: it is likely that the mandible growth by an interw
stitial growth at three fixed polints vizt the ramus, the mentsl
foramen and gnethion, and growth cccurs between these points
though time of the growth between these three polnts is not con~
current,

Fawcett (05, '2l1) noted the presence of a wedge shaped carti~
lagenous condyle which wes transformed into bone as soon as it
was formed, But he overlooked its significance for the growth
of jaws and face,

Low (1909) studied serial sectlons of fetal heads and des~
ocribed the presence, histological éppearance end mode of ossi-
fication of the condylar cartilege. But he, too, falled to ate
tach to 1t any significant role in the growth of mandible,

Kelth and Camplon (1922) conducted a study by means of
roentgenography and osteometry and concluded that upper facial
growth was the "pece maker® to which the mandibular mechanism
had to adapt, They suggested that the condyle could possibly
contribute a substantial pert to mandibuler growth.

Brash (124, '28) fed madder to young pigs. He noted that the
"mendible grows by extension of its borders in all directions
except slong the anterior border of the coronoid processj the
extension backwards of the ramus and upward of the condyle is
noteworthy, as well as the smeller additions all along the lower
border.” He concluded that the mandibuler molar moved upwards,




forwards, and euﬁwarﬂ.‘

Charles ('25, '30) wes the first to conclude: "the mendible
grows by addlitlons to the base of the cartilagenous wedge or
cone of chondroblast bone, which sppears at the 5omm stage of the
fetal life, The growth of the angle and coronoid process is subw
sidiary to the main line of growth of the wedge which is in an
upwards, outward and backward direction, the mendible thereflore
traveling in a downward and forward direction,"

Todd (1926) believes that interstitial growth is charactere
istic of the jaws and sgrees with the belief thet there iz &
change in relationship between the fece snd the craniuvm during
c¢hildhood and sdolesscense thst resulte in the face "emerging more
gnd more from beneath the brain case,"

Todd (125, 130, 132) contradicted the epposition theory of
mandibular growith and postulated that mandibular growth was
interstitisl,

Brash (193L) continued his madder feeding experiments and
changed some of his previous opinions, He now thought that the
mandible grew chiefly by surface appositlon, which occurred
mainly on the lateral aspect and extended the posterior border
backward and the condyle upward and backward, There was both
forward and backward growth of the mandible, the former occurring
at the anterlor surface in the symphysial region and the latter
at the posterior border, extending from the condyle to the angle,
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Along with growth of the mendiole, modeling resorptlon occurrsd
exactly as in the case of long bones,

Baker (1937) in reportinz a serles of transplantations of
embryonic mendible of rats in the eyes, leg muscles and brain,
of other rat, states that "the mandible has inereased 1n size
by two groups of forces one inherent in the germ-plasm and opera-
ting before birth, the other functional; and operating after
birth,

Thoma (1938) discussed several clinical case historles and
concluded: "The developwent of the mandible seems therefore to
be influenced principslly by muscular function snd its assoclated
inecreased collateral blocd circulation, and because the most
powerful muscles are attached to the ramus, its growbth cccurs
principally in the posterior border."

Scott (1938) performed an experimental study wlth pin ime
plants in dogs! mandibles and took verious meesurements, He con-
cluded that vertical height was gained by lengthening ol the
ramus, addition at the inferior border and addition of slveolar
bone. He also stated that there was antero~posterlor growth bee
tween mental forsmen and anterior border of ceronoid, though
there was resorption at the anterior border of coronoid and ap=
position at the posterior border. According to Scott this teche
nique was also used in the pest by Dulmel, Ollier, Proell and
Wyswell,
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Sicher and Welnmann (194);) used anatomic, roentgenographie
and histologic methods combined with alizarin injection in rats
and concluded that the mandible grew in length at the condyle
and at the posterior borders) the ramus grew in height at the
condyle and at the tip of the corponoid process, and the body atb
the free borders of the alveolar process,

Rushton (194l;) supported Wilson Charles! (1930) view on the
role of the condyle as & growth center of the mandible., He
came to the conclusion, based on histological &nd clinical evie
dence, that the condyle scted as an sctive growth center up to
the second decade of life, after which the activity ceased, In
1948, Rushion administered an excess of estrogen to kitiens and
produced arrest of condylar activity, as proved histologlcally.
The growth of mandible and face were arrested. Rushton concluded
that, since the action of estrogen is specific on growing cartie
lage cells, the maln center of ﬁ&n&ibular growth was in the cone
dyle.

Clark (1945) stated that Lone never grew by interstitisl
growth, but always by apposition,

Engel and Brodie (1947) noted the similarity between condylar
growth and the epiphysis of long bone., Injury to condylar growth
center during the growth period causes arrest of growth and conw
sequent distortion of the mendibular form,

8icher (1947) supported (lark's view and further stated that
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though cartilage could grow by both processes, it grew by apposi-
tion only when covered with connsctive btissue, In young indivie
dusls condylar cartilege grew toth by interstitial growth and ap~
position from the deepest leyer of its connective tissue coveringd
As the ebnﬁyle grows, & space is created between the jews which
is soon filled up by growth of both jews,

Jarabak and Graber (1951) noticed that the facial height of
rats (measpured from the odcluaal surface of the molars to the
epex of the ethmoid) incressed as & result of bilateral resection
of the condyle, They suggested that the change might be dus to
an increase in the angle of the oceclusal plsne, The astudy weas
done with cephalometry,

Symons (1951) made a comparstive anatonmic study of supere
imposition of reoentgenographs. He noted thet there was a contine
uous additlon of bone at the condylar end of the mandible by
ogsifleation of repldly proliferating cartilage cells. He argued,
however, that the lower teeth were not carried on the mandible
but on & bony process, the alveolar procesgs, which is 2 tooth
bearing bone and which grows independently and differently from
the mandible.

Jarebak and Thompson ('51, '53) performed bilateral condylece
tomy in rets and used serisal cephalonetric radiographs., They
stated that the length of the mandible (from the dilstal spine of
the angle to the superior alveolar crest of the inecisor) and the
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height of the ramus (from the tip of the coronoid to the spine
of the angle) were not perceptively affected due to the loss of
the condyle,

Scott (1951) after a comparative anastomie study in dog, sheep
and pig concluded that the jaw grew by epposition at the sym=
physis and beck of the ramus, There wes no evidence of extensive
absorption at the base of the coronoid, Growth of the lower jaw
downward and forward was result of growth of cartilage of the
econdyle,

wWalpole«Day (1951) studied the condylar region by means of
roentgenography, histology, and clinical histories of deformed
mandibles of man, He stated that the condyle was responsible for
more than helf of the forward displacement (length) of the body
of the mandible: "“Growth of the condyle iz the most impertant
gingle factor in the co~§rigination of growth of the two Jaws to
produce 2 normal occlusion of the teeth,™

Weinmenn and Sicher (1955) stated that the "condyle persists
a8 the most important growth center of the mandible,.,.by cone
dyler growth the overall length of the mandible increased, but
not the length of the mandibuler body; not...the anteroposterior
width of the ramus itself, Here apposltionsl growth along the
entire posterior border of the ramus is the mechanism for adjuste
ing the width of the ramus and the length of the body..." They
also stated that the "apposition of bone at the lower mandibular
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border is nﬁgligibl@.”.

Robinson and Sarnat (1955) studied the growth of the pig
mandible by metallic implants and superimposition of réentgenc—
graphs, They noted that the dlstance between the implants re=
mained the same, Apposition was seen at the posterlor, alveolar,
inferior and anterior borders and at the lateral surfsces, The
gltes of meximal growth were condyle and posterior border,

Ludwig (1958) using elizerin in bilaterslly condylectomized
rats, measured eruptlon and drift from ground sections of the
morel bearing sress, The animels renged from 36 to 75 days of
sge. He found thet eruption and drift in the operated groups
were 66 to 69% of those of the controls,

Tomek (1959) performed both bilateral and unilateral condye
lectomy in young Macscs Rhesus monkeys. BRoentgenographs were
teken one week before surgery, immediately after surgery, and at
six monthst! inbtervals posit~operative up to 17 months, He cone
cluded that the ascending ramus ceased to grow and that there
was faclal deformity in the aperated animals.

Jolly (1961) performed bilateral condylectomy in young and
mature rats and studies the reparative process by serial histos
logical section and roentgenography, He found that there was
1ittle loss of mandibular functlon, The mandible was dlsplaced
slightly posteriorly. There was early recovery and formation of
8 new functional Joint, & cellus forming around the mandibular
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stump and bone formetion starting ass early as six days. A new
center of bone formetion was noticed slightly below the condylay
ares,

Eveluation of the literaturs revealed attempts to study the
role of condyle in mandibular growth has been done in the past,
Such studies were done in animale keeping the condyle intact,
and by removing condyle with surgical technique, DBoth of these
methods for studying the role of condyle have been contributery,
but it is felt that the the condylesctomy remains the method of
cholce as the resulting sequence of events leads itself to spew~
¢ific interpretation,

Most workers in the past, attempted to study with older anie
mels, Present work deals with younger animals, takling advantage
of the faster growth ratz, This approach could be more reweard-
ing towards the understanding of the role of condyle in mandi-
bular growth,




CHAPTER III1
MATERIALS AND METHODS

The present study is based on materials obtained from J0 male
lelbino rats, All the animals in the present study were of 10 days
+ 1 of age. Ten animals that were 10 days old were killed, and

served as base line control in the experiment. The rest of the
Em.m 8 wore divided into an egqual number of experimental and
kontrol groupe, Bilatersl condylectomy was performed on the exe

erimental group. At the end of the 6th week after condylectomy,
Ell the experimental animels along with the controls were killed,
Ansesthesla
Intraperitoneal injection of 0.3% Sodium Peritobarbitol solus
[tion in 10% ethyl alcohol was used as ansesthetic sgent., Dose
iven 18 01 co per 10 gums. of body wgight* Mierosyrings (acoure
te up to PO1 e¢c) was used for injecting the animals, It took
bout 3«5 minutes to induce anaesthesia, the effect lasted for

bout 30 minutes, time sufficient to perfornm the entire surgery.

Surgieal Procedure

The hailr over the operating area wasg shaved and the skin pre~
ared with tincture of lodine and aleohol, Clean instruments and
apes were used,

When the animal was anaesthetized, it was placed on its

i2




Photograph No, 1

A = Zygomatic Arch
B = [amus
C = Condylar Area
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abdomen with 1ts head to ons side, A vertical incision was made,
as it gives better access and less trauma to the area then e
transverse one,

Incision was placed about 5mm in front of the external audi-
tory meatus, and was sbout 10mm long, extending for almost equsl
distance on both sldes of the zygomatic archs (Photograph No. 1).
The incision eut through the skin, superficial fascia and platy-
sma muscle and exposed the orbital lacrymel gland, branches of
the facial nerve, superficlal temporal vessels and parotid duct,
The overlying transparent fasela 1s cut and reflected from exore
bital gland. The lower border of this glend is gently separated
from deeper structures snd reflected upwards, The fascla above
the lower zygomatic branch of the facial nerve end the superficial
temporal vessels is divided carefully., By blunt dissection a
pair of mosquito forceps is passed between and gently separated
the inferdor fibres of the masseter muscle. A pair of curved
moaquiﬁa forceps is passed through this space and the neck of
condyle grasped as close to the heed as possible. The condyle
in all the cases was identified by moving the snterior end of the
mandible, 'The neck of the mandible is divided just below the
forceps with a pailr of small curved sclassors., The lateral Pteyy=
gold muscle is then carefully separated from the gsevered condyle
and the condyle removed, Hemorrhage, 1f any, was controlled by

uging gel foam and local pressure. The wound was closed with




0.5 nylon sutures,

Post-operative Cere

The z2nimsls recovered within a half hour but were lethargic
for the rest of the day, The body welght was checked periodile
cally. The wounds were checked periodically for signs of infece
tion, The sutures were left in place,

Autopsy Procedures

The animsls were killed by an overdose of ansesthesia with
ether, The operated area wes examined for presence of infectlon.
The jews were examined for symmeiry, extent, and Ireedom of
passive movement, The heads were severed, skinned, and kept in
10% buffered formalin solution for 2l hours or longer, Mandibles,
later on, were disarticulated and meesured. ﬁ
Methods of Meagux (Photograph Ho. 2)
{aA) Mandibular Length (L)t

¥From the point on the deepest concavity on the posterior

nt

border of the rams (a); to the point on the most anterlor part
of the slveolar process of the lower incisor (b},
{B) Height of the Mandibular Body (H):

Polint on ths entero~superlor pasrt of the alveolar process
of the first molar (¢), to the point on the inferior border of
the body, which is on a plane vertical to the slveolsr plane {d).

(C) WwWidth of the Mandibular Ramus (W):
Fronm the point on the deepest concavity on the posterior




Lo <

e op o

[

inn L

it

Photogreph No. 2

Point on the Deepest Concavity on the Posterior border.
Point on the most Anterior part of the Alveolar Pro-

cess of the lower Incisor,
Point on the antero-Superior part of the Alveolar Pro=-

cess ol the first molar,

Point on the Inferior border of the Mandible,

Point on the anterior border of the ramus,

Point on the Deepest Concavity of Sigmoid notch.
Polnt on the Leepest Concavity on the inferior border
of the Mandible.

16
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border of the mandible, to the point on the enterior border of
the remus, on the straight line extending from the first point
through infericr part of the mendibuler forsmen, (e)

(D) Distance of the Moler (M):

From the point on the deepest concavity on the posterior
border of the ramus, to the point on the enterowsuperior part of
the alveolar process of the first molar,

(E) Height of the Mendibuler Ramms (R}!¢

From the point on the deepest concavity of the Sigmoid
noteh above (f), to the point on the deepest concavlity on the
inferior border of the mandible (g), below.




CHAPIER IV
FINDINGS

Base Line Controlts

Ten animals 10 days old were used as the base line control.
Grose examination before the sscrifice of animals, rev#alad that
lower incisors were quite aligned with the upper incisors, thus
a straight line between lower incisors extending verticslly up~
ward would pass between the two upper incisors, Fassive movew
ment of the temporomandibular Joint wes free and unrestricted,
Fbllawing the gross examination animals were weighsd and sagrie
ficed by prolonged anaesthesia, Heads were askinned and fixed
in 10% formalin, Mendibles, later on, were disarticulated with
due care,

Mandibles: (Base Line Control)

Mandible of the rat consists of two halves forming more or
lesg a V shaped body which continues upward and backwsrd Into
mandibular ramus. The ramue ends into two processes, the anterw
ior coronoid and posterior condylold process, HMandibular angles
is formed by posterior border of the ramus snd inferior surface
of the body.

The body carries the alveolar processes. The alveolar proe

cesges and molars run from lateral to medisl side anterow

18
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posterior, thus & straight line extending from the central part
of the molars on both sides would meet at an acute angle, poster-
ioriy,

In the region of the mandibuler angle on the lateral side,
very prominent bony ridge ealled the massetric ridge, for the
attachment of the masseter muscle,

Coronold process is triengular bony plate ending in & sharp
corner or elongated into small backward curved hook, Anterior
border of coronoid process is convex which contimuwes lnto the
anterior pert of the ramus., Posterior border of the coronoid
process is concsve, This area, on account of peculiar shape and
tendinous attachment, needs a special caution, during disarticu~
lation,

Condyloid process is separated from the coronoid process by
Signoid noteh or subecoronoid area, Condyloid process is more
mediel to coronoid process, Smooth condylar head is connected
to the ramus by the mandibular neck,

Weights and Measurements: (Base Line Controls)

Table I shows the Weights and Measurements of the Base Line
Controls, Weights of the enimels vary from 17 gms to 26 gms.
With the average weight of 21 gms, Differsnce of the measurew
ments between the two halves was negligible, whieh ranged from
o1 to .3 mm, Table I shows the mesn mandibular length (L) of
each mandible. It varies from 14,1 to 15.0 mm, with the saverage
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mendibuler length (L) lh.6 mm, Meen Helghts of the body (H)
of the mendibles vary from 2.3 mm, to 2,8 mu, with sverage height
(H) of 246 mm, Mean Width of the ramus (W) vary from 4.3 mm. to
47 mm. with the average width (W) of lL.i mm, While the mean
measurementa from the point on the deepest concavity on the pocte~
erior border te the point on the antero-superior part of the
slveolar process of the first molar (M) vary from 8,0 rm, to 8.8
mme with the average of 8,4 mm, Height of the mandibular ramus
varies from 5,1 mu, to 5,5 mm, with the average mendibular ramus
neight (R) of 5,2 mm,




WEIGHTS AND MEASUREMENTS

Ko, of Woight Length Height Width Pt, On Deopest Pt.

BASE LINE CONTROLS
TABLE I

of Concavlty of

Height
ol the

Animal (Wght) (L) {H) (W) Posts. Border to Alv.Mandi-
Process of lat Mo~ bular
g lar (M) (R)

3 26 gm| 1h.9mm,| 2.8 mm, L6 mm, 8,7 m, 5 o 3mm.|
2 24 1.8 2.8 L5 8.6 5.2
3 21 1.7 2.7 Ly 846 5e2
L 19 g3 2.3 b1 840 Sp
5 17 X E | 243 43 8.2 5.l
6 2 1.8 2.7 L5 845 5e2
7 22 | 16 | 246 2.6 8.3 5ol
8 26 15.0 2.8 L7 8.8 5e5
9 21 1le5 2.7 b5 8e3 52
10 22 | 1.6 2.6 Le2 8.4 Se2

Base Line Control




POST-OPERATIVE FINDINGS

Control Animals:

All the animals in this group during 6 weeks experimental
period showed weights proportionate to their age (Tsble IV).
Gross examination of the animals before the killlng revealed that
lower incisors were quite aligned with the upper incisors, There
was no shifting of the mid=-line, The inclsors were well abraded,
and both lower incisors appesared of egual length, Passive movew
ment of the btemporo-mandibular joint was free and unrestiricted.
Following the examination animals were weighed and sacrificed
by prolonged ensesthesia, Heads were skinned and fixed in 10%
formelin, Msandibles, later on, were disarticulated,

Mandibless (Control Animals)

Mandibles of the control animals were of normal shape and did
not present any deformity.

Welghts and lMeasurements: (Control Animsls)

Table II represents the welghts of contrel animals. It varieg
from 101 gms. to 12 gms, with averasge weight of 12,5 gms,
Table IV presents the varidua measurements of the control animels,
The mean lengths (L) of the mendibles varies from 17.9 mu, to
22,5 mm, with the aversage length (L) of 19.7 mm, Mean heights of
the body of the mandibles Yary from L.0 mm, to 5,3 mm, with the
average (H) of li+6 mm, Widths of ramus vary from 5.8 mm, to 8,1
rem, with the average width (W) of 7.1 mm, While the measurements
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CONTROL ANIMALS

a3

WEIGHTS
, TABLE IT

ol a0 | ay | 18 | 22 | 27 | 32 | 37 |42 | b7 | B2
days | days | deys | days | days | days | days |deys | days | days

1 26 32 L2 sk 67 81 ol 109 | 232 | 138
gns | pgms | gme | gms | gms | gms | gms | gms | gms | gms

2| 26 | 33 | 44 | 57T | 71 | 8% | 99 | 13| 126| 1y2
3 2l 32 L 52 6l 78 91 105 | 116 | 131
I 21 28 36 | 47 60 {13 86 98 110 | 122
5 21 27 35 L7 61, 3 86 98 111 | 223
6 20 | 26 A | 45 | 59 70 | 84 | 95 109 | 121
T la | a7 | 3 | Wy | 58 68 | 83 | 93 | 108 | 122
8 17 23 30 | b1 | Sk 63 70 79 99 301
9 22 28 37 48 61 76 88 3101 | 131 | 124
10 2l 32 |1 5l 66 80 93 | 109 | 121 | 137
11 19 25 32 I3 ST 68 81 92 104 | 116
12 19 26 3 | by | 58 69 83 | 93 | 108 | 120
13 20 25 33 43 57 69 81 | 92 105 | 117
. |23 |30 |39 |5 | 62 |79 |90 | 104 2l | 132

| 15 123 |29 38 | 49 60 11 87 1 302 | 1131 | 32k |




EXPERIMENTAL ANIMALS

WEIGHTS
TABLE III

0 10 1k 18 22 27 3z 37 L2 Wt | 52
days |dpys |days | days | days | days | days | days | days | days

1 26 31 37 51 65 79 93 109 | 120 | 136
gme | gms | gms gme | gms| gus | pus | gms | gms | gms

2 a7 32 L3 56 72 86 102 | 116 | 129 | 17
3. | 25 3 | Lo 52 66 | 82 95 | 109 | 121 | 137
L | 21 26 3K L6 60 75 86 99 111 | 123
5 21 26 34 L5 58 7h 87 100 | 112 | 123
6 19 2 31 b3 | 57 68 31 92 103 | 117

7 20 25 33 Lh 59 69 83 95 108 | 122

8 16 20 27 39 53 62 68 76 87 @9

9 a2 27 35 L6 60 76 89 101 | 110 | 121
10 2l 29 36 50 6l 80 93 108 | 120 | 135
11 20 | 25 32 W | 58 69 82 93 | 105 | 117
12 | 19 |2 |32 |3 |57 |69 |83 |oh | 108|119
13 20 25 33 Ly 57 69 81 93 0k | 118
| 22 |2 |3 ks | 58 | 7h 88 | 200 | 112 | 126
| 15 23 128 37 z 29 17 89 ! 103 | 113 | 127




WELIGHTS AND MEASUREMENTS OF
CONTROL ANIMALS AT THE 6TH WEEK

a5

No, of ifeight Length Helght Wwidth Pt, On Beepaest Pt. Holight

of Concavity o of the

Animal (wt) (L) () (W)} Post, Border 1;6 Alv, Mandie

Process of lst Mo~  bular
lar (M) (R}

1 | 138 gu|22.5mm. | h.bom,| 8.imm, Wodmm, | 943um,
2 U 22,5 5.3 841 g 46 9t
3 131 19.5 40 6,8 12.6 8l
b 122 18.9 L6 Tel 11,8 745
5 123 19.6 L8 Te2 12.3 8,2
6 i 18,9 o7 7 o2 12,3 746
7 122 18.9 he3 Te2 11,8 746
3 101 17.9 laly 548 11.2 Tk
9 12l 1949 L8 7+ 125 8.1
10 137 21,8 o8 8.3 13.7 91
11 16 19.8 4.9 742 12,8 8.2
12 120 19.8 ) 6.7 12,3 8.
13 117 18.3 lieb 740 11.9 83
1 132 194x 49 Tel 12,3 9.1
15 12y 19.8 4.8 | 7.2 1249 Balt
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Fhotographs Nos. 3 and flo, L

A = Filbrous tissue which covers condylar
cartilage

B = Cartilagenous area

¢ = Dony Part
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from the point on the deepest concavity of the posterior border
to alveoler process of first molar (M) vary from 1l.2 mm, %o
1.6 mm. with the average (M) measurement of 12.,6mm, Height of
the mandibular rarms varies from 7.l to 9.4 with the average
mandibuler remus height (R) of 8.3 mm,

Histologic findings of the surgically removed tissue: (Photow
graphs 3 and L),

Histologie view of the tissue shows three areas (A) fibrous
tissue which covers the condylsr cartilage (B) the area is certie
lagenous in nsture and structurally it is an hyaline cartilage
(C) this area represents the bony part of the condyle, Structur-
8lly it is a cancellous bone, covered with a thin layer of com=
pact bone,

All the experimental animals started suckling within 2§ hrs,
after surgery: It was noticed that the weaning period in some
of the operated animals was delayed by e day or two, (Normel
weaning period, 1l to 15 days.) During the later periocd of the
experimpnt, there was no apparent difference in dietic habit bew
tween the groups.

All the snimals in thls group showed weights proportiocnate te
their age, except for initial fall in body weight. Initial fell
in the body weight is partly due to trauma from surgery and
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interference with feeding snd masticatory function on scoount of
condylectony.,

Gross sxemination, at the end of the 6th week period, reveale
ed that lower incisors were aligned with the upper incisors, and
there was no shifting of the mid-line, except in three animals,
The lengths of ths two lower incisors of the seame mandible ap~
peared the same, FPassive movement of the temporo-mandibular
Joint and unrestricted,

Mandibles: (Experimsntal Animels)

Disarticulated mandibles, when examined, revealed some inter=
esting features, The body of the mandibles apparently were of
quite normal shape without any gross deformity. Condylsr region
of the mandible showed some remerkable variations (A) complete
sbasence of condylar process. {(Photogrephs No, © and 6); {B) Rough
and regged head of the mandiblej (C) Smooth mendibular head just
comparable to the normel control group.

Weights and Measurements: (Experimental animals Table V)

Weights in the experimental group at the end of bthe experie-
mental period vary from 99 gms. to 147 gms, with an average of
12l. gme, The mean lengthe (L) of the mandible vary from 17.3
mne to 23,0 mm, with the average (L) of 19.3 mm., The mesan
height (H) of the body of the mandibles vary from l.]1 mm., to 5.2
mm, with the average (H) of L5 mm., The mean width (W) of the
ramus of the mandibles veary from 5.7 mm. tl 8.2 mm, with an averw




| WEIGHT AND MEASUREMENTS OF
EXPERIMENTAL ANIMALS AT THE 6TH WEEK
TABLE V

No. 0f Weight Length Height Width Pt, On Deepest Pt, Height
of Congavity of
Animal (wt) (L) {8) (W) Post. Border to Alv, ‘Ehﬂ
Process of lst Mo= Mandi-
lar (M) bular
(R)
1 136gm| 22.3mn. | belpm,| 7.9mn. LUy Troms 9 o1rm)
2 U7 | 23.0 5e2 8.2 14,8 946
3 137 19.8 a1 7.1 12.7 8.5
L 123 | 18.5 boly 648 11.6 743
5 123 | 18.1 liab 7.1 11.6 766
& 117 18.5 b Ted 11,6 Te3
7 122 | 18.5 lie2 740 1.1 - Tolt
8 99 | 17.3 ) a7 10.1 Tok
9 121 | 19.4 | be? | Te2 12.3 7.8
10 135 | 2.8 | Leb | 842 13.6 9.1
11 117 | 19.4 a7 Te2 12.6 8.1
12 119 | 18.1 L7 648 1l.1 748
13 118 | 1843 | heb 6,8 11.8 842
1 126 | 19.1 a7 Te2 12,5 9.1
15 127 | 19 o7 Ted 12,5 749
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age (W) of 7.l mm, Msan messurements from the point on the desp~
est part of the coneavity on the posterior border to the alveolar
process of the first molar (M) vary from 10.1 mme to 1.8 rm,
with the average (M) of 12,2 mm, Helight of the mandibular ramus
varies from 7,1 to 9.6 with averege mandibuler ramis height (R)

of 8.0 mm,




Photographs No, 5 and lo, 6

Specimens showing the Complete Absence of the
Condyle,




CHAPITER V
DISCUSSION

Development and growth of the body, orderly in time and genew
tically determined, is to & high degree dependent upon balanced
diet and normelecy of the endoerine system, Skeletal growth
though highly integrated wilth the body growth, is based on three
factors: (1) Growth of the model tissue, (2) Growth of the bone,
(3) Modeling resorption, (Sicher, 1952)

Though these factors ere alsc active during the growth of
the mdibis, there are some special festures which need discuse
sion, While the cartilage in the mandibular condyle constitutes
model tissue for the mandibular growth, it can not be compared
with artioular or epiphyseal cartilage. Most important dii‘famncJ
is condylar carti%gge& growth mainly, 1f not all togsther, by
apposition, while tha epiphyseal cartilage grows by the interw
stitial growth.

In the present experiment an attempt hes been made to find
out the changes in the mandibular growth, by disturbing this
growth mechanism by condylectomy,

Mandibuler Length!

Statistical evaluation of this finding, at the ond of the

experimnt, ‘showed significant differences in mandibular length

32
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between the control anﬁ the experimental groups. Length in cone
trol enimels wes more than the experimental animals, ”t"‘valus
for this difference was 3,017 indicating P 0,01,

In the present experiment, mandibuler length is measpured from
the most asnterior point on the slveolsr process of the inclsor
(anteriorly), to the deepest point on the concavity of the poste
lor border (poateriorly). |

Jolly (1962) showed in the bilaterally condylectomized rets,
thet there was no difference im the length of the inclsors after
28 days, between condylectomized and nonecondylectomized group.
This may be interpreted that chenges anteriorly are minimsl,
PFactors contributing to the difference of the mandlbuler lengths
eould be located posteriorly, in the present experiment, Das
(1964) using slizarin in bilsterally condylectomized rats showed
that sppositionsl growth at the subcondylsr asrea st the postericr
border was 62% of the control group. Reterdation of appositionsl
growth on the posterior b order (posteriorly) would lead to the
difference in length, end would decrease the length of the conw
dylectomized rats, ss compered to controls,

Statistical evaluation of the helght of the mandibular body

shows "t¥ value 1.986 indicating P 0,07, There is very little
significsnce, which can be attached to this "P" value.
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process in the nomms) animel is correlated with the vertical
eruption of the teeth and concomitant incorporation of the alveo-
lar process, vaceted by moving teeth, increases the height of
the mandibuler body, There is apposition of the Lone at the
lower boyrder which te the variable degree contributes to the
height of the mandibular body,

In the condylectomized enimels, in spite of the failure of
the normal mechanism, the gain in height simost to the level of
control could be explained on the followlng basisi {Baker, 1937)
Strueture of the mandibls, under both control and experinentel
gonditions, is dependent upon its function, Fectors, such as
muscles, tongue gain an influence upon the modellng of the mandi-
bles Apposition of the bone at lower border of the mendible
would incresse due to the adaptive growth to provide the neces=
sapy strength to the mandibular body in condylectomized rais,

Stetistical evaluation of the present findings at the end of
the experiment, showed no significant change in the width of the
regmis between two groups. The "t% value for this differsnce wes
1.341 indicating P 0.05.

Appositional bone growth contributes significantly to the
growth of the mandible. Depasition of the bone on the posterior
border and resorption on the anterior border lengthens the body
of the mendible. This mechenism is responsible for the successive
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eruption of the teeth in the mandible, Ludwig (1958) using
alizerin, in the bilsterally condylectomized rats, showed that
the rate of the eruption was 66% of the controls. This is poss~
ible if the rate of resorption is decreased to the level,

As mentioned sbove, the rate of apposition (in condylecto-
mized rats) on the posterior b order being 62% of the control,
going aslong with the resorption on the anterior border to the
extent would hnt change the wildth of the ramus,

Moley Distance Lt

Statistical evaluation of the distance measured from the
deepest point of the concavity on the posterior berder to alveolar
process of the first moler shows significant difference bLetween
control and experimental animal, "t" value for this difference
is 2,947 indicating P 0,01,

Thia»significant difference is due to the same factor which
is responsible for the difference in the length. Reductlon of
the epposition on the posterior border in the condylectomized
rats would decrease the molar distance of the experimental anie

Statistical evaluation of this finding, at the end of the
experiment, shows significant difference between the control and
experimental animels, Height of the maendibular ramus Iin the conw-
trol snimals is greater than that of experimental enimals, "t"




| 36
velue for this difference is 3,342 indicating P 0,01,

In the present experiment, helght of the mandibular remus 1s
measured, from the point on the deepest concavity of the Sigmold
notch above, to the point on the deepest concavity on the lnferw
lor border below.

Pactors contributing to the difference in the Mandibular ram-
us height between two groups, could be located, elther at the
Sigmoid noteh, or st the inferior border of the mandible, The
possibllity of difference at the inferlor border between two
groups would be miniwal, due to adaptive growth at the inferior
border, in the condylectomized animels, (Bsker, 1337).

During the period of growth, layer of hyaline cartilage lies
underneath tga fibrous covering of the condyle, This cartilagen=-
ous plate grows in upward and backward direction irom the deep~
o8t layer of the covering connective tissue, at the same time,
it is destroyed at 1ts deep surface and replaced by bone in the
downward and forward direction, (i.e. Sub-condylold and Sub-coro=
noid area respectively), Condylectomy would disturb this normel
sequence, and decresse the amount of deposition of bone 1in the
Sub-coronoid (Sigmoid notch) eres, This retardation of bone
deposition at the Signoid noteh, in the Condylectomized animals,
would decresse the helght of the ramus as compared to the cone

trols,
Te
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Punctiont |

The four principal msmmslisn miscles of mastication, the tem=
poral, massetsr, medial and lateral pterygoids, are present in
the raty However, the rat being a rodent or gnewing animal,
these muncles are adapted especislly to give greater power and
range in protrusive and incisive movementa, The main adeptation
iz the relatively much lsrger masseter muscle of the rodent and
the direction of the fibers of its anterior superficilal head,

The masseter muscle in the rat has four distinct parta, (Greens,
1935)s The fibers of the large superficial part have sn almost
horizontal direction, due to the migration of the origin of this
position to the infraorbitsl region of the maxille, BRunning horie
sontally from the maxilles to the mandibular angle, this head of
the muscle is the more powerful protruder of the mandible than
the latersl pterygoid muscle, which in the rat is relatively
smell. Severance of labteral pterygoid muscle in condylectomy,
therefore, dves not disturb mscle equilibrium to the same degree
in men, where it is the only protruding mscle,

Repair:

Repalr of the condyle can not be ssparated from the repair of
the temporomandibular joint dus to anatomic intimacy of the struce
turea, Jolly (1962) in his histologlc study of the condylecto=
mized rats showed that, (1) maintenance of the distance betwsen
the base of the skull snd the cut end of the mandibuler remus,
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(2) an early and vigorous response by the tlssues resulting in
the formation of a new articular process and the establishment
of & mwt&msﬂ.a. {3) early formation of caleifying tissucs-ime
matures apaégy bone, cartilsge or chondroid bene~in five discrete
centerss a) around the mandibular neck, b) on the eut surface of
the mandibular neck, ¢) at the seversd end of the lateral plerye
gold mscle, d) on the surface of the articular fossa, e) on the
lateral wall of the eranium opposite the new erticular process,

Free and unrestricted passive movement of the Temporomandim
bular joint, before killing the animals, rules out the possibili-
ty of ankylosis of the Temporomandibular Joint in the present
experiment,




CHAPIER VI
SUMMARY AND CONCLUSION

The Wae of this investigation was to study the role of
the condyle in the mandibular growth,

Tha present study is based on the materiels obtained from
the 40 male albino rats, All the animels in the present experis
ment were 10 dsys % 1 day of the sge., Ten animals, 10 days old,
were used as the base line control to study the mandibles at
this age group, Tho rest of the animels were divided into en
equal number of the experimental snd the control groups, Bilate-
eral condylectonmy was performed on the experimentel group, At
the end of the 6th week, after the condylectomy, ell the experi-
mental snimels along with the controls wers killed,

Following major observations were dons between the control
and the experimental groupt

ls Welghts of the animals,

2« Handibular length,

3, Height of the mandibular body.

L« Width of the mandibular ramus,

5« Moler distance, which is the measurement from the point
the deepest cavity on the posterior border to the point on the
anterossuperior part of the alveolar process of the first molar,

6. Helght of the mandibular ramus.
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7. Shifting of the mid«line.

8, Any spparent deformity in the mandibular bocy and ramus,
From the noted cbservations 1t is concluded that:

1. There was no difference in the welights between the two
groups, except initiel fell in welghts of the experimental group.

2, 8tatistically, there was a decreass in mendibular length
of the experimental group, 8s compared to the control group.

3, Statisticslly, there wes no differsnce in the helght of
the mandibular body between the two groups,

o Statistically, there was no difference in the wildth of
the mandibuler ramig between the two groups.

5. Statistically, there was a decrease in molar distance of
the experimental as compsred to the control group.

6., Statisticelly, there was a decrease in ths height of the
mandibuler ramus, as compared to the controls,

7« There was no shifting of the mid-line,

8, The control group d4id not present any appearent deformlty
in the mandibuler remus and body. Experimental group did not
present any spparent deformlty of the mandibular body but the cone-
dylar region presented some remarkable variations such as 8)
rough and ragged mandibular head and b) complete absence ol the
mardibular condyles
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