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Introduction

Traumatic temporomandibular joint (TMJ) ankylosis # % fibrous = bony> * # & %t
gEL? o fibrous ankylosis ¥ 12 % % & = bony ankylosis - TMJ ankylosis & &
£ 1A traumas % H §_condylar fracture- & #X condylar fracture = TMJ ankylosis
2 5 F R v A enhf i 2 TMJ ankylosis A& 4 i Fl4s b 2 5 P rE g5 o
4 h g RgR
B3t f review P oo E-E 2h3x & bony ankylosis o F5 it IR £ & Avig iRk 2R R
oo BRI Ao A B L Y R R T MRS ST o PR § b A
B P AR SRR E o Bt g v 2 A 5 e Bk 4 bony ankylosis s
A F AT RTEI L B
Clinical and imaging features
1. bony ankylosis 777 % 4+ F £ 2 % » 1 & 0¥k 4 ILE_jaw _movement iE b7
e~ 4@ 3 o bonyankylosis 07 S PERF AR £ 0 A A ARG RGOS B
TRALELS B
2. bony ankylosis (7 CT 4 > ¢ $5:
(1) bony fusion A& I =3t B & ¢ lateral part » F] % g =(atrophic) condylar
head % (rudimentary) joint space i ¥ i % R# & < medial part
(2) bony fusion & - glenoid fossa f= condyle & 3R osteosclerosis > bone marrow
space &> & # 1 25 ;non-bony fusion kw # FE FH 4 F % & % bone marrow
space =7 ik 27 — 4k Ep AP 02
(3) %~ 7#p k7 7 ocondyle %+ -~ temporal bone % 5 ~ ¥ Fpif R H 24 ¢ o
:# 7 radiolucent zone 1 3R # bony fusion s
(4) X 7 #T p* e (scattered) calcified dots i 3R % radiolucent zone > * %
ossification £ # &k ﬂ\i&:% &3 enh g L
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(A )= Bl4p &) bony fusion fei joint
lateral part > #* % ¥ & radiolucent zone -
Bl4p &1 & joint < medial part <7 atrophic
condylar head = rudimentary joint space

(B W)= B4y 1 bony fusion sk R
osteosclerosis » » ¥ & radiolucent zone -
4 B¢ 45 41 non-bony fusion ki B % &

z %%ﬁﬂiﬁﬂﬂ'lﬁﬁ“ﬂ;%ﬁﬂ Jf’i

dots

(A ®){=(B ®)7 » ¢ % g4 & & joint %

radiolucent zone ¥ i3 #tp < calcified

Pathology
Human data

1.

Sarma and Dave % 3 bony ankylosis AR LR SR non-adhesive part ¥ &_
atrophic condylar articular surface - adhesive part f| 3 #74# 2g 2 =

3T o Li et al.z¥ 3 fibrous ankylosis 7 radiolucent zone #_d fibrous -
cartilaginous tissue % = ; @ bony ankylosis 7 radiolucent zone %_d cartilage
fe#7e bone matrix ‘== - ¥ bony ankylosis #_4 endochondral ossification f=
osteophyte proliferation &} =

Data from animal models

1.

Ry 6 et 7 o fibrous ankylosis £ ) £ ™ g 7 ~ £ o fibrous
connective tissue 45 joint space » &% i s articular surface + ¥ iy 3 & ¥ it
X3 cartilage

fibrous-osseous ankylosis #_ bony ankylosis i & 45 3% > & £ fibrous
ankylosis - ‘e 5 & + fibrous-osseous ankylosis {= fibrous ankylosis 72 £ # 3¢
fibrous-osseous ankylosis 37 + £ = cartilaginous tissue 7 joint space ¥ » & % &
condyle f- temporal bone 2 & 2} = bony bridge > #- % bony ankylosis

The underlying condition of the disease

Human data

1.

# 24 traumatic TMJ ankylosis ch F]13 5 2 2R & B2l c 3 B E4E ~ § pE oh
TMJ trauma ~ s #4 condylar fracture ~ medially dislocated condylar fracture ~
+ pF R ch mandible # % - disc_displacement 3 # 3 % ¢ 2 4 ankylosis > ¢
‘b 23 B X 3 charticular surface BE3E 1T 0 1 = bone healing shiEdg iR E »
» 3 ¥ & & 2 ankylosis

Data from animal models

1.

#4873 ¢ 17 e discectomy fr iF articular surface % i #.i¢ = ankylosis &
5o B9 Yanetal.sg# BcE chiz 2 4 it A& 24 bony ankylosis » §& ficenig 3
s ¢ A 4 fibrous ankylosis - @ #.iT - ¥ B F % ¢ - ¥ & protein-energy
malnutrition ¥ ¢ €_TMJ fibrous ankylosis =7 predisposing factor

% Miyamoto et al.snip X 7 2% » > §F {7 7 discectomy f-= # articular surface
% o e 83 enfz % 4rA_fibrous ankylosis - &% 72 2 2 bony ankylosis sk
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rﬂ{r? % @ i % 1§ harticular surface BE4E ~ i > ¢ bone healing FE#t = & o ¥
PRt R B o Cheugetal i — B 8g 00 e B> - B & ¢ 40 ~ 7 bone graft
@ 12 3] 7 bony ankylosis- bone graft ¥ 12 i#_i& bony ankylosis €_%] % bone graft
% -7 osteoconductive scaffold » » %5+ 7 bone healing sH§E4t
? LB o BRI | I S ankyI03|s e predisposing factor » & 72 ¥ F 3%
4—;»12‘;-/\ Bp okt £ 8o #HE_TMI = o] ~ Al Ry ~ IE"#‘F’KZ—

* disc displacement {=5 % mdlscectomy» ; PTAR 5 UE ANEE

PTMI it e g s AW gL G R

4, Mz > N et i g 2enE_TMI bony ankyI05|s A B ed R A ED
P 0 YRR A 4o T graft 2 3 3 articular surface § BRE i ¥

The pathogenesis: existing hypotheses and evaluations

Intra—articular haematoma

1. M EEn s condyle % 3| 2 € 3 capsular ligament fr4p #% chd spk 5
(dlsruptlon) i = B & w "8 (haemarthrosis) - 4 Intra-articular haematoma §2 %
condylar fracture & # - # 2 = ¢ 4F 2 & pUR ¥ SR e B 1 (metaplasia)
fs 'rhconnective tissue » # % A5 = bony ankylosis

2. A #FptE ek B3  condylar fracture i = condyle <7 bone marrow space % # °
- mesenchymal stem cells(MSCs) # i& i & %= » @ & 4 osteoblastic
differentiation - *£ st 2_ ¢t » #-p 48 » % (autologous blood)/x &+ig TMJ ¥ 1134
B B &k s eneT 5 2% s chronic recurrent TMJ dislocations iz &g 7= condylar
fracture & = haematoma U T BEE R ) TR EUF R LT g Jﬁ. £

3. gt iEGRa i Renf# 1] bony fusion 5 4 o e pt LG BOR 0 bony ankylosis
2 1§ d Intra-articular haematoma =7 organization f- ossification i = e3> 7% A&
f@;f P ] )5} & A5 - #0073 ¢ T bony ankylosis - # F & ig A& 1
pERE A, 5« 7 ¢ ff_bony ankylosis — # 7 radiolucent zone % %

Extra-articular haematoma

1. Ferretti et al.3% % # 4_ Intra-articular haematoma ¢ = bony ankyI03|s v moE
Extra-articular haematoma % = 7 o %] 2 bony fusion e = i § =3
juxta-articular area

2. ¢ BEREL G traumatic TMJ ankylosis %_condylar fracture {8 s 38 % i § 4~ it i
e TR 455k U @RV L F B angiogenesis o osteoqene5|s » Tt EE

FhoonE T g A4 ankyl03|s s & Bf i
3. {%’ o, 5 5 TMI % mp;q B H A 725 taintermaxillary fixation - @
TEHRL REREERL P ankyI05|s A4 T RIGAE L DER

Distractlon osteogenesis

1. Mengetal.;3 % % sagittal condylar fracture v healing i £z ¥ > *F ¥ sven 514
4 = (distraction osteogenesis) #_ i3 == traumatic TMJ ankylosis =& & 7] %

2. e H %504 4 = (distraction osteogenesis) & d! 3>+ sagittal condylar fracture > #
B » 3 ¥avig > ankylosis 0 fracture 7557 g Mo £ o R AlH 4 &
(distraction osteogenesis) i 4 = = - g2 3> 4 (tensile)> w5 B> @ b Freend
P2 e BT RA KT G dpm 2 fAR condyle #3 % v ¥ 4 o0 2 temporal
bone 73 5 o B & & e d_> pt R E 2 fF S B X charticular surfaces H e
® fuse - A=eh

Genetic predisposition

1. %] % condylar fracture ¢ - ankylosis =i % 4 & o Hall 3% % &_ genetic

=
=)

F_k P}

w
-
R

b

ha* ‘?‘“

X

!

ik




v s»b;,;;;w,f; On-Line KMU Student Bulletin

3.

4.

predisposition i = ankylosis

AFEHmBAFT L G0 R1T- k paper i; 71 Shox-deficiency ¢ i = & &
(mice)TMJ fibrous ankylosis - = 3 & 1T #F paper 45 1! PLCB4 - GNAI3 A 7] %
£ ¢ :# = auriculocondylar symdrome - i &_TMJ ankylosis # & 2 s %
Rmo 3 5T ;‘24,3 iZ i@ traumatic TMJ ankylosis 7 #2% B 55 o o iz 2 f2
FARAAFE 2y RGP 4,3 £+ ¢ | condylar fracture s & > § ¥ 7 i
# 4 ankylosise £ k> 5 3F 5 &5 F 56;3’&7» A FEIDIE R 0 e 2wk Jm’
RS M TMI T ¢ 42 flbrous ankylosw s BeEenip 2 4 ¢
bony ankylosis e 14 2 L DX F k0 ST KT 0 AT WE LG
bony ankylosis » # % 7k F]£2 ankylosis i7" ;2 fw"f' e B

B2 > 3 F Ry ERESpLN EP traumatic TMJ ankylosis £2 A %15 B > (@ i5 &
- BB F 2 Y i

—=\
’E‘%
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Hypertrophic non-union and its supplement

1.

v

Yan et al.z% % traumatic TMJ bony ankylosis E_fa#g i 5 2 F 377 B &
(hypertrophic non-union) =3k % » f b Bz 5 & & 4 ankylosis & % 3 EE;‘E‘J 2 x]
TMJ trauma & # & if 93k 5 (microenvironment) > » 328 & & 4 bony ankyI05|s
0 underlying condition > 4 it 3 & <h articular surfaces it bone healing > # *

articular surfaces -2 bone healing ¢ 4% 5k v & & L e » etk DB - 21

% f@ condylar fracture & & 4 ankylosis e 5 {21 » F] 5 {35 X 1§ chbf & i
2 3]if & ankylosis ¢k o @ 3k T iEd ¢ 4] bone healing + it P 5 e
ankylosis 2 4 iz A& > M2 L ¢ A& 2 radiolucent zone o

PR e 23 % traumatic TMJ bony ankylosis &_hypertrophic non-union % ¥
e E®RFHT A 2 35 TMI fibrous ankylosis & i@ ¥ TMJ bony
ankylosis & B £ o5 > ¥ 144R 5 atrophic hon-union

PLBFL - H B zn g 0 condylar fracture {5 - condyle J§ {7 ek Hp T 4

(cyclic shear force) ¢ i = radiolucent zone - ¢ p¥4r» %] % disc displacement i
= condyle {- glenoid fossa & -2 compressive loading 3 4v > §]jgc 7 7end 4 o
12t pEE & g » condylar motion ¥t>t TMJ bony ankylosis 0% 4 =4 Fip k e
G R

B2 #X Arakeri et al.z% 5 - 2 anatomy @ = hypertrophic non-union & ¥ ¥ % # 3
H - % g5 » = TMJ ankylosis 4r % # F Jr": st eg > 3 E discomr LIFNH
BLo e A bk RA T 0 AP ayrip s 2 B bony surface m@}_@_ T
bone graft & B & f £ ﬁ:r(arthrodesm) » 23 — Jx fracture m@] L8 - %keh

—
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, Disc displacement or rupture | ~
Special
types of Severe  damage to both > :>_
condvlar < articular surfaces = TN bony ankylosis
fracture A A
Close contact of traumatic y
\ | articular surfaces
Long history
Inhibition  of /
Shear force ossification  of
Opening Condylar hematoma #| Radiolucent zone
movement P motion
Stimulation of
Compressive perlosteal and »| Excessive bone apposition around the
loading endocortical bone L joint
formation

Hypercoagulable state of blood

1. Bhatt et al.45 21 7 » B 5 # ] traumatic TMJ ankylosis 77 case “’fsr] o
protein C m 3 extrahepatic portal venous obstruction(EHPVO) - rﬂth e TMI
ankylosis £ x j% 1% A& € & (Hypercoagulable state of blood) 5 B

2. #m x5 #75 TMJ ankylosis P B ﬂ,;fi*ﬁ w ;% % & 5% B (Hypercoagulable
state of blood) 3R %

Cellular and molecular mechanisms of new bone formation

Type of new bone formation

1 A mgmavsg £ 42 =3 & 5 endochondral ossification f- intramembranous
ossmcatlon’ @ F B4 1) TMJ bony ankylosis 1 & & 4 endochondral ossification
AT

Cellular and molecular mechanisms

1. Xiao et al.7# 3 bony ankylosis srradiolucent zone-related cells # 3% mesenchymal
stem cells(MSCs)(osteoblasts &an £ )endd {4 » 7§ 4pfi>t T B bone marrow
stem cells @ % > 7 gl 4 ~ F {4 4 i (osteogennic differentiation) iz 4 -
iz B#~ 3 L 45 7 Hypertrophic non-union enigii » 1 & o1 radiolucent zone &_
MSCs m%‘f_l}ﬁy?«@

2. Wnhtsignalling %_osteoblast 4 it =& Jf - & 44 2 Whnt signalling> mesenchymal
precursor ;& ;* 4 i = osteoblast » ¥ it 4 i == chondrocyte - BMP signalling £_
transforming erowth factorB(TGF-f3) k‘a: - B o 3 BEFaw 4 i EaGEp
Lo FptitE k3 S A 4Rt Wnt o BMP signalling 22 TMJ bony
ankylosis 2_ & =R 72 > Yan et al.4p i Wnt = BMP signalling # traumatic TMJ
bony ankylosis 3 £ i 42 ¢ € 44 7% i > » 3 3R bony ankylosis £ osteogensis
B B 335 % > fibrous ankylosis » 3% condylar fracture » &tk % L 3
7 Hypertrophic non-union =iz » I Jaip) a5 = fibrous ankylosis §= bony
ankylosis 7 £ £ %+ Wnt 4 BMP signalling 52 i &

The prevention of bony ankylosis

1. 1235 Hypertrophic non-union gz » 3¢ 5 TMJ ankylosis cg & i i {ﬁ
ankylosis = underlying condition  # &| @ ':; » % condylar fracture *%g disc
displacement # # - microenvironment ¥ it i£ ¥ ankylosis =7 underlying
condition » 4t i A F & = WE 7 o #-F Ep 2 disc w 2R > ankylosis s
23
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2.

REERL S
% condylar

1245 Hypertrophic non-union ehigzi » TMI £ )i 3 18 > 56 v @ #
e 4« 4 & » ¥ bony ankylosis ## i* = fibrous ankylosis - F]
fracture & » & P-i¥3k v Y » ¥ 3 & bony ankylosis 2 #
HAeRIp > ;4@ 32 * NSAIDs Z 4 ~ i H| & 38 ~ Wnt o BMP signaling
pathway s F|

MSCs &_bone healing =& & & ¢ - ¥ 4] MSCs &3¢ I# bony ankylosis - &
4525 > pow g ip] FGF21 ¥ 12 {18 MSCs A& i* & P % m% ~ 3r4] MSCs 4 it
= osteoblast » # 14 i joint ¥ A& # fat pad f§ # condyle = glenoid fossa > ~ it
Frd 4 2 5 B Frd] bony ankylosis # 3 £_fibrous ankylosis e 4 #

Conclusion

1.

I 4 » @44 microenvironment ¢ i = TMJ ankylosis :# * 4 7 §

2. 7 hdata #2B] Wnt fo BMP signalling ¢ #- bony ankylosis # it = fibrous

ankylosis » I 4& ¢ ] * FGF21 & radiolucent zone 53 MSCs 4 it % #q 5 fm %2
* 123 F# ankylosis o

T

1

B >+ Ankylosis » T 71 i - #cit &b 5’—?
(A) & ¥ % F1 & trauma » £ 2 & condylar fracture
(B) pmE Mk L THRRES B Rl RIGR S 6

c

g o R
(C) -4xm % > bony ankyI05|s v fibrous ankylosis %k © B +
(D) bony fu5|on Fe T 3t B & e lateral part 0 F R IR

osteosclerosis » & ¥ £ radiolucent zone

BH(C) | Bk § & ¢ aTE 41 p.800

AER

B> TMD > = 71 7 & feit 45 327

(A) Anterior disc displacement with reduction =2, —*ﬂf » AR T BEPCC
R IR S

(B) Anterior disc displacement without reduction =2, —*ﬂf » LR v B
v g IR

(C) Anterior disc displacement without reduction =1 2, iﬁ » T BEIE &
€ e ¥R

(D) R BREME L €3 TMD
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