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AN EXPERIMENTAL STUDY ON THE CHANGE OF CONDYLE HEAD
AFTER MANDIBULAR RAMUS OBLIQUE OSTEOTOMY

Seon - Kyung Cho, Yeo - Gab Kim
Department of Oral and Maxillofacial Surgery, College of Dentistry Kyung Hee University

This study was designed to observe the adaptive changes of mandibular condyles to displacement of
mandibular condyle in adult animals.

In this study, 16 rabbits weighting about 3.5 kg was selected. Four rabbits were preserved for control
group and 8 animals were divided into 3 groups, 2 weeks, 4 weeks and 8 weeks. The experimental animals
were performed oblique osteotomy on both mandibular ramus and internal wiring at mandibular border.

The experimental animals were sacrificed consecutively on the 2 weeks, 4 weeks and 8 weeks after
obligue osteotomy and mandidbular condyles were dissected out carefully to produced tissue specimen.

The specimens were fixed with 10% N formaline solution for 24 hours and rinsed with phosphate buffer
solution. It was decalcified with 5% nitric acid for 15 days. Thereafter the specimens were dehydrated
in alcohol series and embedded paraffin as usual manner. The mebedded specimen were sectioned in
4— 6um microtome, stained with hematoxylin — eosin and azan stain and observed through light microscope.

The following results were observed from this experiment.

When there was postional change of condyle head after mandibular ramus oblique osteotomy in adult
rabbit,

1. The densily of chondrocyte was generally increased at condylar cartilage and the thickness of condylar
cartilage was increased posterosuperior aspect of the mandibular condyle slightly.

2. The density of chondrocyte was increased at proliferative zone so fibrous articular zome, poriiferative
zone and hypertrophic zome was clearly distinguished.

3. Active endochondral bone formation was occurred at mandibular condyle.



= &

I.4 £
n. AgAs o 9
. AYAA
&% d 23
A &

Az ¥4

AR F=

<=2 H

I. M €

gehFol Mo dmAHFFA edste] =HE
Bhebr-o] WYt Jdeld 4 gled oled T
23 9 715 B9 W] i P
A5 Yol H3le go] == Hp-o. 3}
ool W dFAY FHolE 2HU|E
BtetFo AYPAdoz AU 759 EE B
oj7lE Frfe-. A HFE TAAA
e, Ao o] W A5zl YA FA L
RojAfre-to Adafe] ted PAL 7|FHQ
ofEeo] wYol AHFI}A RIdn dge
vpiate-ez) A AAHQ AFolA Ao &
B¥ dRHAME HEE HAAA = YA

o] HAE|cpe-e,

' &tete] MubelFA] FotFol Aol I A
YAl AFolA Breitner(1940)®, Baume$}
Derichsweiler (1961) ', Charlier % (1969)'",
Stockli®t Willert(1971)'?, McNamara (1973,
1975)>1 5 McNamara$} Carlson(1979)®
T ey AL WE F ogdFdFe
BAAEQ 22 ukgo] dolytrin dPew o
] F2RAQ gL gFYETe FA4AAH g4
o] wztel s As=Ee Acdn I}
413.1‘.15)'

Aol a ¥ A4 Fete] WA FotF
W 3lol] ojsled Hiniker2} Ramfjord(1966)'*,
McNamara (1973)'® % Ramfjord®} Blanken-
ship(1981) 752 A#o] tad dBHL »f
F GAHol 2 WBtel| A& =F 0|7 wE

o &eote] 715 A HAHA dFA N A
& A% Pl td A Wkt dedia
A He dolvkA e s

Ramfjord®} Enlow(1971)'®& A3o] 28
H fAgololA dete] 7eHd HAHRA o
Aol Wzt Jegcin gglew, Moffetts
(1964) '3} Blackwood (1966) 2%+ Al A &}
ote] 715H AXWRA T EHYA Wy
7} 24t 3, Tonges (1982)2VE w4
o\ A 3etel AdtelFA] st HAA HA
€ 2wy

Mongini (1977) & stat59] 715487} A
YA Yol ol MNYAHL ddFgd W
Hell o3 wAAA Aoz il dojytet
2 3gev, Lindsay(1978)*¢t Ehrlichs
(1980)92 Aol Al FES nYPE U
A7) F 3tFE BAY A MY AL
Heoz veElgda . McNamaras
(1982)292 3}ete] 715H< HAwWA A
ol el 5ol P AT Y
olell 2} fFAE wWrl JAsddn gl
®, Ghafari®} Heeleg(1982)"+= A A& 7
2k Aol fad WYAdAM sty HHA
W3t 3 3letrd Yl Wssdga g
on A4AFQ FetFold Aol deR H¢
2ot oS FEd 2Aqg-E HolAul Aol
459 FAFoME FHetFe AYPAe] AL
BAs ot gk, Ellis(1991) % A 3ho]
fsd AgoldA sdAlg AAFAeE
o sebFo HAE HAAAE = Sy
of Aol FAHAGL 3%}

Ware 9} Taylor(1968)", Freihofer &
Petresevic (1975)?, Eckerdal? Sund(1983)%,
Will5(1984)%, Eckerdals (1986)®, Rosen-
quist-§ (1988)®, Hackney% (1989)” 3l Peters-
son® Willmar-Hogemen (1989)®%& o}m A
€A dtebre HAwstol g dA4HA
TollA shoto HeFql H o] vehie o
2 Botro AMITYPAHL S0l AT st
¥ Aol A ctn g

olell HAte Aol Sta® 7tEolA 3otz
o At EATtE F 3T H2F WA



&9 sotFel AYY A¥E ZABeRoz
AF37) Astel SES F& sotAe AL
A%ee 495 FHnYez FUNE 2
JARed & ¥ nEz Wezded
zASHos FAH chre] AAE AA
7ol olel mmshe wpolct,

II. ANz 9 Wy
. dEXE

AYEEL FU=A A A28 HF 3
-5 Kg Wi9)e] Aol duy §4715 16
TE AR AW 2 F, 4 F 9 82 3o
274 59 QA AR G5 AgAy
£2 dgon a2 34 ANE A ys}
A e 4T dorrE 3o ez ud
HEE V)72 B

2. AlHYY

AYFEL AT Kg¥ sodium thiopental
(& FAA2F) 10mge 71EQ] oA Ao
FALstel HAlHE A g R st RS
FHel o8 AR 4%53ln AYEHez 1!
100, 000 epinephrinec] &% lidocaine®
Atglet. st Sol 4Fo2 oF IcmAx
AN HEzs, w3 T+ uledlo
stet oAatAl el FAlFoll A dtetgzR el Fot
dtedell AR EARES 3t S shetA o
E 598 €402 sofx AdTAREE A
Patgich FAoE TATHS YATHE 24
A7l FpetaldolAl Aebdo 2 RE 3mmy
Hell 79E B ¥ 326G 974834z =
Ao, FEFHE YNG4 AT 3
4 Y 28234 L 4-(0DexonoE, Ii:=
3-0 Silk2 o] &3le] Fy2 Rslgden, &
¥ ZA9yAE %3 Lincomycin 60mge 1
FA7 +F3 .

€ F 1547 5% T8 20mle o)d
AF-AYel FASA e 2FE ABEE 2
FArEE AAREga, A ¥ 2F, 43 9 8

67

FRAALR 454 4D, A stE
¥ 10% %4 formalin $olo] 24417} A&
¥ phosphate $}FHo2 AH3lm 59 A4k
G4l A 1547 &3 HoH, LT Ws
A7l ¥ paraffin®oldted 4-6 yumSEAe] -y
32¢ AFst9 Hematoxylin-Eosin &< A
F AEAZE WA AE AzandAHE A
Yited Fdv|H oz HAdHHG

m. a4
. =2

dtobFe 352 FdAdEE delixn 9
o FAZ}E goken] AW Ai4 A,
Ad, widid) W FPAA] o] S
Zn AEd AFTAEI AEA A= AR
A AdEe e B

TAFY Fgol A3 shyol FA F4He
EFE AEF 45 gAse] AFTH T
A= el A9 2l vizmd Hedsin
dA Y Aoz ey

oy

2. AE?

252

st AwHd ABTHAE Yssh 2]
7 Frge) Asel A2 $AAs} cha
FA99c. 34N AZUES o Frhs
Az, wiielel AFALE ulEHReH Q2
Aol FSIUTL AEH B AAYeIN T
2oz AFY welo] X3},

aFZ
257l v]3led AubAql AFAMEY Yr9
a2z17t v Frbso] sdrdTy A &
Ade dFFAC Frlsiglen, vigidge o
FAZ vEEn dEFrAe] FrhsEed
A AxYUEst Fhso] ARA B,
FA, vddle FHe] r5dn dAE=
E AAFNA dFY FEoz AsA ¥4
slo] A7 BF3 A vebgc,



8F

477l ¥dted AbHel AFHA R U=
2717t v& Frise] sty FAAddEA F
Azt A3 Fshsglend, viisie] dFAE
o Wi s1de Frtz dFFS AWH
2A7 2T AR A2s LAS
dEFHA A4 BN, FAN, ¢}
Bop FReA TR A F AAY
A dAFe FFEUL 4FToll vl A3}
A vepgteos] HE3d AdE/NAFHA 2F
AZS 47b Frislo] 4y AFW 371
#As

Iv. % % 2%

dBAL FHdF, 5T oo y AA
Aoz FAsE Az AL FGEs) T4
off 7l5dte %FA FAeld AA g IA
3 FHE= WP g s15Hqd EAE A
Ya glopeso, =3 @y si¥tH e
EF FARE 2A7ISE AR QA ZE=
E, A g 7AA AFel 7|5Hog HE
e o2 g AgwHL TAAA, MY o
#H YASEE g dbrisism,

ghote] Aupo]FA] FetFeo Lol oo
Breitner (1940) "+ $1%°]& o] &3 <A
1% FAAe] YA A7 Aol 43
BHnAoR 3lotg AutolFAAEH 5
o] Fdo)| FYPAol Frlsdctn dgeow,
Stocklizt Willert (1971) '€ A4 Fa A5l
oA Fetg Aoz o]FAZEwW 7|AIFa
Aol ot A Hgo| fFrslo] ¥z
Z2A%H o447 VAR gko} HAFa
SPAelHe AETH Ao HEHAE
4 4 ANz gk, McNamara(1975) 9
€ gl ol &3 AYHY ATl FHA
< B FREo| ol r|vH ez HEH
+ BHolgtxn FHgon, FHgFo FzHq
HEe TAAAY ¥4, 53 JFYESY
7)1%%H] wgkel AMY HE5Eo FAG
Bt o}

Aol axl A4 st Aol o

glet ol A %o ti3ted Hiniker$} Ramfjord
(1966) & W5 olalA s 1.5mm Hwol
FAAL GBAL =lAE sl wut
€ doyHA AZsow AdelMe F
3wy} x> ool G A
7} A& Aldle 2L AeE 243 o]
A de] Htel AP AYAYE FE= A
2o &EZHdHelglx  #c. McNamara
(1973)95& volsl A&5E7 %3 49
HGol w2 F3gE oty Y3l g
o] ARZe ZlFH gy HAE HAA
Az AAFe] GAAL 5 H e wizA
HEse ubd, Aol kel J@pFL U4A
AHelE f2 3] Wdlo] g A-Zo] Tz
odttin dtgl.em, Ramfjorde} Blankenship
(1981) 1" A ge] el Ygeldd mifx
738 Frtoll ¥ Fete] YA HIA otFA o
ahote] o] Foll A g A ek 3}
Aot

Ramfjord®} Enlow(1971)'®+ A#e] Slg
H (5ol mie] o] 3% 3dlete A
SANA] <GB rFHA AYAHAL HAH
2 fkon EAm o& dHAA FHol
TEFE A & Us ¥9H w3l Bas
Aot 3. Tonges (1982)202 iAo 4
shote] rlgd YA dlebFe] YA ol
A= oy o] AL Azkeld FAFAA <
FAo] =g 71AHQ 5ol 7 A= e
Y E g4 FaAdy 243 fA HEs
oz ¥ aEgc}.

g, setrdEe F9¢9 7w St ofe}
ANYAQ s olatd dAFEM 2 Af4 BA
o, dAEFd AxEdde FAFHE JAE
FAY B Aol s1Ae YAl Fode
it 2 FA E|frez0sn Halel] Po e F
Al e A3 F7tel wet s AYAHE A
27 4 v 8L JHKx gl siga,
dHE7E 2 B F)FH A et W
Asle AYAL P4, HdA o HPAH
j_]_i ;?._3‘1:%5}25,21.32).

19821 McNamara$-& A #e] sted o3
Aol A Fete] WA 3lotFeol AY Ao M



ATl YFole FAHLYE APz §=
e X E AAse Fdg Ad o|FAAE
o ARFA d@AAS} FAHL Hgul3-o
BAEHR oY 2 s st Mgl
o 4Yg 270 & H3E BRI dFY F
Alg A7ke] Aol we} JFHoR HYL
o] #% k. 3dcl. Ghafari®t Heeleg
(1982)2"¢ 2% Ao o3 slote] 9K
W 23 359 Y& A AAF
A FetFelA el gaxE HFEd 9%
Feldl AFPAol veldctzm 34t Ellis
(1991)20= Aol taxd YFoloA Fetx
AL EE Y3t A AE AT A
$-ot Gt nAubg AlHF Agol4 setFe
AA et stetrdFe FAE 24 A,
AL AYY AL G5 Fyes
ol FE I 3lotFo ¥ sjolkotel X Ao F
F471 deisted, 4114 e AP A$+e
BetF7b Aoz o] fslo] dotFe Fdn
Bletole] ¥l F3 dFe HAE Mol
T A%l ad AHRox st Ax
7t G AYAHE F=dctn s

dmAHFEA AT AWl 2 3§
obF ANYAol A gL AT} o) Fo]
A $tc}. Wares}t Tayer(1968) V& #5333
Sl A 3letrel Wk slotse RAA A
Ag¢ A2 3tsct. Eckerdal®sd sund
(1983)®, Eckerdals (1986)92 3 AHEFE
&3] Hite AAEFELEE AHE ¥ o
BA Y 80%olA slets-o Fulo] Yol B
A= e o9} Fe oty wE PS5
ol A Rl ofds} Yo|7l £ AHfolx el
o k.

Rosenquist-%-(1988) ®3} Petersson® Will-
mar-Hodgemen (1989) 92 3}etx]¢] ALAEA
gl A stobFol chake] AAEF A 3to]
v o]2{d AYAL stetFe YAt o
3] otk ol FlaiAl= FFo] widlso] e}
ve Aoz Al7te] Al ot FHEH
Fo] 718 4 Slv FEE setFrl NP4
Atz &gk, Freihofer?  Petresévic
(1975)?, Will%(1984) % % Hackney$(1989)7

& AAdTAEdEo vk R A
o] A& A ANA4FALEF slotFE
A3 AH stetFe A+ g4 =g oy
HAl 427 A A Ystctn .

Mongini (1977) % AN AT75 F3lod Aq)
A= ool JUNAY AYPMeor 3odF
o Hepsl WA wi" 4 glev, olzF
BetFel Held He g Wste 943}
A Bal=ElE Aoz nol 3otFe] AYAL
AEE ool Y BHY 75He 48 =
t 4#d F5-HA 329 AFFAL 4
= slgm st

Enlow (1982)22%& 3sld57F 3tdte] F3 4
ARz A sete 4R, AR, A4,
AubAql slete] 27 o FelE AAHE F
8% 9YL AT HEsh shete) WA
AAu g JAPEE AAsE AL ofdH
dtete] A 9 AAEEF 5 Y Jlsel 7
£ AP st Al Al oFy
stetel Pelst AA"G ol

@A QA Az A NG
A 2 AT G 23] dpA
AF U F9 Tz Hsht 249 4 9
t?, slete] Aoz A=A FAA A
YAo| st AR} Bgsle Fado] v
hin] ols} e dobFe AYYL F%
8 GBACd ssiAE 35 Wil FTAH
€ FE89 dF9 AAYE o8 3] o
o] rjsess

£ AYelA oAl ANFHUREL
o] A MsE 2alde] slotFol F a5l 9
2529 HAE WIHAIZ sttFol 73
A& 5ol Wyl wep stdF Ayl
AdFY FAE F/HA Aoz 4=,

sotel 9w 443 FEAA A
o] FAo] dtetFe] Fulo A HujE doju}
T FAde] a8 Z4o) ojrht Aol
gt g FEAA M FEelAd Wde s
o} Az Aol Yojups o] AL A e
%8 ¥ T slate] £4Aq] HHo] F=2
g3t 2313 o2 49l HYol Wedc}
£ AE Jehdpe,



2 AYAME FotxlY AHAAEFRLE 9
g stobFo A 4] T AFde] dF
Axel Axet 279 Frl2 AubH oz F
7} F7HER T AY 45 8 stebFe Ad
FA4de AFY FA 47 FrrE] 49 8
Follx 5o FAAY vFH o] FEl3]
A el o] AL &7)dlE 43A ol
F2 "33 Frle] Z4E 323 Wl
g-3le AE JeEdlE Aeld.

£ AYe dzFdAd FGFE Hx Ue
AEe FAE gt dE3WH AFA4 #H
A, FAd 9 =cidie FHel IYEUx Fn
A2x AFAZA AZA FEEA Ue AF
Adge] g Roln dFFH 574 7
Ave dF9 F9el A9 e vlad yuts
i 4dAE AE delle] slgF dFe] ®la
A otAE AelE Eolx Yk AHAAFTHcE
& ¥ 3tdFo) Wl atet S A2
Axe Frtz AR4 B, FA4A9 6l
el Fio] Fsizia vl AlEe 7]
% 7)Aol F3led AEF AMY FAN F
ZhElich, Ay 25RE dAEH T AAN
A FEozg AF FYeol Relr] AR
AY 8 FHclle A AE3) Fo AARE B
olv] 43|35l AZT/AFH o] 2FAZY
7} F7kElo] FUd AEW F3I} o] FofAE
2ok, ol2d £ Ao Asso AA
® AdE FAFE sdFAdFAHE BlotF
o] $ At HAEA-E doll= ol HZ3}
2 3 AAEge] Yo Aeg A7ty
o] McNamara(1982)?®, Ghafarist Heeleg
(1982)?", Ellis(1991)®%9] «d-7+ZA st YA
He £78 delis Aoz Belg. a2y
2 AYE 7tEAA vimH @)kl AR oA
TFA 7] vl Foll FF JuAdsE F 3ot
A St A A71Hl A5l o
Ho|] A& a7d oz AEd.

v.a &

AR shetA e etnAgAl sHetTel 913
Molel o setso) Yeld o Pz

70

AEsYE AT st 4ol dud 7}
E 167% d23H4 4y Tz o &3
=)o) AANERDREE AW FAE ol
& FHYE A4 F 2F, 4F Y 8FAA
7172 B AA7) e A Fot
Fo HEE Wy 2ARH o2 JANY o
T e AEE A

Aol 25 d 7tEAAM FF FetAg A4
FALE F debre] AAHA

1. dFFol Aoz AFHZS WUE7}
Z7tsiglen djetrel Aol i
AEFY ¥IFE 23,

2. FAHY AZUxs} Frislgled dF
S AFA B, FAN P v
o ol HEgAz.

3. 37 FLg AF
k.

37t FAHA

REFERENCES

1. Ware, W.H. and Taylor, R.O.:

repositioning following osteotomies for cor-

Condylar

rection of mandibular prognathism. Am. J.
Orthodontics, 54:50-59, 1968.

2. Freihofer, HPM. and Petresevié, D.: Late
results after advancing the mandible by
sagittal splitting of the rami. J. Maxillofac.
Surg. 3:250-257, 1975.

3. Sund, G., Eckerdal, O. and Astrand, P.:
Changes in the temporomandibular joint
after oblique sliding osteotomy of the
mandibular rami. J. max-fac. Surg. 11:87-
91, 1983.

4. Will, L.A., Joondeph, D.R., Hohl, T.H.
and West, R.A.:

ing mandibular advancement:

Condylar position follow-

its relation-
ship to relapse. J. Oral Maxillofac. Surg.
42:578-588, 1984,

5. Eckerdal, O., Sund, G. and Astrand, P.:



10.

1.

12.

13.

14,

. Breitner, C.:

Skeletal remodelling in the temporoman-
dibular joint after oblique sliding osteotomy
of mandibular rami. Int. J. Oral Maxillofac.
Surg. 15:233-239, 1986.

. Hackney, F.L., Van Sickels, J.E. and Num-

mkoski, P.V.:

temporomandibular joint dysfunction fol-

Condylar displacement and

lowing bilateral sagittal split osteotomy
and rigid fixation. J. Oral Maxillofac. Surg.,
47:223-227, 1989.

and Willmar-Hogemen, K.:
of the
after

Petersson, A.
Radiographic changes temporo-

mandibular joint oblique sliding
osteotomy of the mandibular rami. Int. J.
Oral Maxillofac. 18:27-31, 1989.
Bone changes resulting from
experimental orthodontic treatment. Am.
J. Orthodontics & Oral Surg.,, 26:521-
546, 1940 (Cited Ware & Tayer)

L.J.

the condylar growth center responsive to

Surg.

Baume, and Derichsweiler, H.: Is

An experimental
0.8, OM. &

orthodontic therapy?
study in Macaca mulatta.
O.P., 14:347-362, 1961.
Chalier, J.P., Petrovic, A. and Hermann-
Stutzmann J.: Effects of mandibular
hyperpropulsion on the prechondroblastic
zone of young rat condyle. Am. J. Orthod,,
55:71-74, 1969.

Stockli, P.W. and Willert, H.G.:

reactions in temporomandibular joint re-

Tissue

sulting from anterior displacement of the
mandible in the monkey. Am. J. Orthod.,
60:142-155, 1971.
JA.:
skeletal adpatations to altered function
Am. J. Orthod.,

McNamara, Neuromuscular and
in the orofacial region.
64:578-606, 1973,
JA:

in the temporomandibular joint.

Functional adaptation
Dent.

McNamara,

15.

16.

17.

18.

15.

20.

21.

22.

23.

24.

Clin, North Am., 19:457-471, 1975.
McNamara, J.A. and Carlson, D.S.:

titative analysis of temporomandibular joint

Quan-

adaptations to protrusive function. Am.
J. Orthod., 76:593-611, 1979.
Hiniker, J.J. and Ramfjord, S.P.: Anterior

displacement of the mandible in adult
rhesus monkeys. J. Pros. Den,, 16:503-512,
1966.

Ramfjord, S.P. JR.:
Increased occlusal vertical dimension in

J. Pros. Den., 45:74-83,

and Blankenship,

adult monkeys.
1981.
Ramfjord, S.P. and Enlow, R.D.: Anterior
displacement of the mandible in adult
rhesus monkeys: long term observations.
J. Pros. Den., 26:517-531, 1971.

Moffett, B., Johnson, L.C., McCabe, J.B.
and Askew, H.C.:
the adult human temporomandibular joint.
Am. J. Anat.,115:119-142,1964.
Blackwood, H.J.J.:
articular tissue.
489, 1966.

Tonge, E.A., Heath, J K. and Meikle, M.C.:
Anterior mandibular displacement and con-
dylar growth. Am. J. Orthod., 82:277-287,
1982.

Enlow, D.H.: Hand book of facial growth,
2nd ed., Philadelphia, W.B. Saunders Co.,
1982.
Mongini, F.:

Articular remodeling in

Cellular remodeling in
J. Dent. Res., 45:480-

Anatomic and clinical evalua-
tion of the relationship between the tempo-
romandibular joint and occlusion. J. Pros.
Den. 38:539-551, 1977.

Lindsay, K.N.: An autoradiographic study
of cellular proliferation of the mandibular
condyle after induced dental malocclusion
in the mature rat. Archs Oral Biol., 22:711-

714, 1977.



25.

26.

27.

28.

Ehrlich, J., Yaffe, A. and Shanfeld, J.L.,
P.C. & Davidovitch, Z.:

Immunohistochemical localization and dist-

Montgomery,

ribution of cyclic nucleotides in the rat
condyle in response to an

Archs Oral Biol,,

mandibular
induced occlusal change.
25:545-552, 1980.

McNamara, J.A., Hinton, R.J. and Hoffman,
D.L.: Histologic analysis of temporomandi-

bular joint adaptation to protrusive function

in young adult rhesus monkeys. Am. J.
Orthod., 82:288-298, 1982.
Ghafari, J. and Heeley, J.D.: Condylar

adaptation to muscle alteration in the Rat.
Angle Orthod., 52:26-37, 1982.

Ellis, E.: Histology of the TMJ after mandi-
bular advancement with and without rigid
fixation. AAOMS abs., p. 91, 1991.

29.

30.

31

32.

33.

34,

AT FAY S84, A, oy
A}, 1985.

Kruger, G.O.: Textbook of oral and maxil-
2nd Ed. St. Louis, The
C.V. Mosby Co., 1984,

J.S. and Blackwood, H.LJ.:
Histochemical studies of chondrocyte func-

lofacial surgery.

Greenspan,

tion in the cartilage of the mandibular
condyle of the rat, J. Anat.,, 100:615-626,
1966.

Durkin, J.F.: Secondary cartilage: a mis-
nomer?, Am. J. Orthod., 62:1241, 1973.
Blackwood, H.J.J.:
the mandibular joints with function. Dent.
Clin. North Am., 10:559-566, 1966.
Kanouse, M.C., Ramfjord, S.P. and Nasjleti,
C.E.: Condylar growth in rhesus monkeys,
J. Dent. Res., 48:1171-1176, 1969.

Adaptive changes in



Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

EXPLANATION OF FIGURES

Photomicrograph shows condylar cartilage in the control animals.

(control group : Azans stain, X 40)

Photomicrograph shows the slight increased thickness of cartilage along superior and
posterosuperior aspects of condyle.

(2 weeks after operation : Azans stain, X 40)

Photomicrograph shows the increased thickness of cartilage generally.

(4 weeks after operation : Azan stain, X 40)

Photomicrograph shows proliferation of cartilage along the superior and posterosuperior
border of the condyle.

(8 weeks after operation : Azans stain, X 40)

Photomicrograph shows minimal cartilage proliferation.

(control group : Azans stain, X 100)

Photomicrograph shows the slight increase of chondrocyte and ground substance at
hypertrophic zone.

(2 weeks after operation : Azans stain, X 100)

Photomicrograph shows hypertrophic chondrocyte and the increase of ground substance
at hypertrophic zone.

(4 weeks after operation : Azans stain, X 100)

Photomicrograph shows the increased thickness of total cartilage. It is due to increased
thickness of hypertrophic zone.

(8 weeks after operation : Azans stain, X 100)

Photomicrograph shows relatively even line of demarcation by a coalescence of bony
trabeculae at the cartilage-bone interface.

(control group : Azans stain, X 300)

Photomicrograph shows slightly cartilage invagination at cartilage — bone interface.
(2 weeks after operation : Azans stain, X 300)

Photomicrograph shows cartilage invagination to bone at the cartilage — bone interface.
(4 weeks after operation : Azans stain, X 300)

Photomicrograph shows the increase of osteoblast at calcification matrix.

(8 weeks after operation : Azans stain, X 300)

Photomicrograph shows cargilage layer at condylar cartilage. Proliferative zone is
obscured between fibrous articular zone and hypertrophic zone.

(control group : H-E stain, X 100)



Fig. 14. Photomicrograph shows the slight increase of chondrocyte at proliferative zone.
Proliferative zone is distinguished between fibrous articular zone and hypertrophic zone.
(2 weeks after operation : H-E stain, X 100)

Fig. 15. Photomicrograph shows the increase of chondrocyte at proliferative zone.
(4 weeks after operation : H-E stain, X 100)

Fig. 16. Photomicrograph shows the definite distinguishment of fibrous articular zone, prolifera-
tive zone and hypertrophic zone in cartilage layer.
(8 weeks after operation : H-E stain, X 100)
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