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Abstract (J. Kor. Oral Maxillofac. Surg. 2009;35:403-410)

EXPRESSION OF ESTROGEN RECEPTORS IN RETRODISCAL TISSUE OF
THE TEMPOROMANDIBULAR JOINT DISORDER PATIENTS

Jong-Yun Kim, Jae-Hyung Lim, Kwang-Ho Park, Hyung-Gon Kim, Jong-Ki Huh
Department of Oral and Maxillofacial Surgery, Gangnam Severance Hospital, Yonsei University

Those composing temporomandibular joint (TMJ) complex such as the temporal bone, the disc and the mandibular condyle perform their own func-
tions with organic relation. The retrodisca tissue is the main area of pain induction and contributes to compositional change of synovia fluid. If dis-
placement of the disc lasts long time, not only adaptive changes, but also destructive or degenerative changes may happen. It was reported that these
changes and symptoms appear mostly to female rather than male and especially, in the case of patients suffering from TMJ disorder, a large quantity
of femae sex hormone is found in the joint synovium. And that may play arole in bone resorption and inflammation. Also, the frequency and the
intensity of pain perception for female is reported to be much more than for male.

In this study, we investigated the expression extents of estrogen receptors (ER) and progesteron receptors (PR) in retrodiscal tissue with immunohis-
tochemistry among the patients received TMJ surgery and compared with MRI findings and surgica findings. We report the relations between the
expression of ER in retrodiscal tissue and the pathological change in TMJ, such asinflammation, internal derangement and osteoarthritis.

Key words: Sex hormones, Estrogen receptors, Temporomandibular joint, Immunohistochemistry
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2. A

T4 e EuE 242
5mfmil }ﬁ%ﬂlﬁﬂﬂzuvki%%ﬂ*E
44:}1 shehHl S 60C A 117 Sk ol sk

SRl (xylene)é o] %6}04 AA3] SdEA 7L GA A o)

E&%Oﬂ FAA T 2ol Al 1087} 3% Ak shr Aol A
2] &} o lﬂ L*é a}*&i}ﬁi(endogenous peroxidase) ¢] &4

= AT Sl BV A HA GRS FO A
pH 7.4¢] Phosphate buffered saline (PBS) 0. & 5% 7} 23] 4
A&kttt
H 5ol & gt A& 9

(serum blocking solution)-g 10& 7} 2 2] 3 & 1%} ?ﬂxﬂ ER

& L7000 2 3|4 3te] 37Coll A 24 7F &<t Rh-3-AIF T}
ER GdFE g (MAB463 Chemicon®, USA)+= 1510) A
165 residuese] 3l F3t= S AL EFIEE F o WY SHA
A AzH Zolth. PBSE 3% 7+ 33 A g & 24} A
(biotinylated secondary antibody) S A 2ol A 258 7F wk-2-A]
713 PBSE 387} 33] A8t th. 3%} &A (streptavidin-
HRP-conjugated tertiary antibody)E A &0 A} 2587} w12
AlZ1 5 PBSE 3% 7+ 33 FAIsATh o] oF 2 AL
Cap-Plus™ Detection Kit(Zymed® Laboratories, CA, USA)=

-

A}-£-3} 44 t}. Diaminobenzidine tetrahydrochloride (DAB) 2
WA 5Ly 3 rhE A E (hematoxylin) 0. & th GA 8 & o
S& 2 gadte] F Al d(glycerin) o 2 & H et AT

PRY) 79 PR @9 22 314 (MAB462 Chemicon®, USA)
2 Abg-3hg om o] = 9920 4] 933 residuese] 3} Fahi &
YLt =8 Ho) A 3HAA A2E Aot

o4 T 27 13} 34 Y] A PBSZ A At
IECESEL R R E

ERwH PRo| o) & 941 & 2Abstel wal3) wudoR 7
waath o4 a2z vaste] FHOE 9AE ¥4
Fuehd 398 WA O R, 84 2 vwste]
Yoz gAY RS/t dehtA e 4SS Wua o

Z B4 skl vh(Fig. 1).

3) A7) 3% A A
A7) 5 TL Ao A A el e 2 W
== A4 9 X (normal position), ¢4 A4 A9 H
(disc displacement with reduction), 7] H] &9 A A HAF
H 9] (early stage of disc displacement Wlthout reduction), % 7]
v 2 YA #d A H 9 (late stage of disc displacement
without reduction) 2 -+ 3} 91 th(Table 1)9. =3+ s}t
o S5 Z9 Z oy Jro it Z44 W5 (normal), 7 =
(mild), =% =(severe)e] A HYH o7 E 739 oh(Fig.
0. A7 FH T2 7 2G4 174 e N5 #FEE B
A ArE o ofel whe} < (Grade 0), 4~ (Grade 1),
o & (Grade 2), 7t} 7 (Grade 3)°] 4722 £ 7ttt
(Table 2, Fig. 3)°9.
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Fig. 1. Immunohistochemistry. There are brown spots (A) with expression of estrogen receptors, There is no brown spot (B)

with non-expression of estrogen receptors.
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Table 1. Classification of the disc status of TMJ
Disc Status  Diagnostic criteria of disc position with MR evidence
Normal The disc is biconcave with the posterior band lying
over the condyle, and the central thin zone is located
between the condyle and the posterior part of the ar-
ticular eminence.

DDcR When the jaw closes, the disc displace anteriorly, an-
terolaterally, or anteromedially. But when the jaw
opens, the disc reduces to anormal position.

The disc remains displaced relative to the condylar
head, regardless of the jaw position. Slight thicken-
ing of posterior edge or beginning anatomical defor-
mity of the disc. When the jaw closes, the disc dis-
place slight forward. When the jaw opens, anatomi-
cal deformity of the discis seen.

The disc displacement is similar to EDDSR, and aso
significant anatomical deformity of the disc is seen
such as spectacles shape or amorphous form. When
the jaw opens, the disc is moving follow the anterior-
ly movement of mandibular condyle without anatom-
ical deformity of it.

DDcR: Disc displacement with reduction, EDDsR: Early stage of
disc displacement without reduction, LDDsR: Late stage of disc dis-
placement without reduction.

EDDsR

LDDsR
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Table 2. Classification of joint effusion with MR evidence
Grade Diagnostic criteria of joint effusion with MR evidence

Grade 0 No evidence of high signal intensity in the joint space

Grade 1 Fluid collection is seen in the boundary of temporal
bone and disc or high signal intensity is visible within
the folded disc

Grade 2 High signal intensity is visible in the anterior recess of
upper or lower joint space. It extends outside the
boundary of the disc

Grade 3 High signal intensity is seen in the whole region of the

upper or lower joint space.

Fig. 2. Osteoarthritis/Osteoarthrosis. Bony changes and differential signal intencities of
condylar head and temporal bone are seen (arrow). Mild (A) and severe (B) stage of
osteoarthritis/osteoarthrosis. C: mandibular condyle, E: eminence of temporal bone.

w-

L]
Fig. 3. Grades of the MR evidence of joint effusion (arrow).

Grade 0 (A): No figure of high signal intensity is seen, Grade 1 (B): Fluid collection is seen in the boundary of temporal
bone and disc, Grade 2 (C): Fluid collection expand the capsule slightly, Grade 3 (D): Large amount of fluid collection
is seen in the upper joint space, C; mandibular condyle.
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Table 3. MRI findings, surgical findings and expression of hormones in TMJ disorder patients

case o MRI findings name of Surgical findings Expression of hormones
1D JE OA operation adh perf ER PR
1 24 EDDsR 2 mild D/P X @) X X
2 33 LDDsR 1 mild D/P X X X X
3 34 LDDsR 1 severe D/P (0] @) O O
4 22 EDDsR 1 normal D/P X X X X
5 27 LDDsR 1 mild D/P X O X X
6 54 LDDsR 0 severe D/S X O X X
7 22 LDDsR 0 mild D/S (e} 0] X X
8 22 LDDsR 0 severe D/S X @) (0] (0]
9 43 DDcR 0 severe D/S (e} 0] (0] (0]
10 61 LDDsR 2 mild D/S X @) (0] X
11 57 LDDsR 2 mild D/P X X X X
12 30 LDDsR 0 mild D/P X 0] 0] X
13 40 LDDsR 3 mild D/S (0] @) X X
14 70 LDDsR 2 mild D/S X @) X X
15 35 LDDsR 1 mild D/P 0] @) X X
16 26 LDDsR 0 mild D/P (0] O X X
17 30 LDDsR 1 mild D/P X O 0] X
18 22 LDDsR 1 mild D/P X X X X
19 31 LDDsR 0 mild D/S X O X X
20 29 LDDsR 1 mild D/P (0] @) X X
21 28 LDDsR 0 mild D/P X X O X
22 25 LDDsR 1 mild D/S (0] @) (0] X
23 29 LDDsR 2 mild D/S 0] O 0] X
24 56 DDcR 0 mild D/P (¢} X X X
25 23 LDDsR 2 severe D/P X @) X X
26 36 LDDsR 1 mild D/P X 0] 0] X
27 38 LDDsR 1 mild D/P X X O X
28 20 LDDsR 0 mild D/P X 0] X X
29 24 LDDsR 2 mild D/P X X X X
30 33 EDDsR 2 normal D/P X X X X
31 26 LDDsR 0 mild D/P X X X X
32 24 LDDsR 0 mild D/P X @) (0] X
33 34 EDDsR 1 normal D/P X X o] X
34 32 LDDsR 0 mild D/S X @) (@) X
35 25 LDDsR 1 mild D/P X O X X
36 50 LDDsR 1 mild D/P (e} 0] X X
37 47 EDDsR 2 normal D/P X X X X

ID: Interna derangement, JE: Joint effusion, OA: OsteoarthritisOsteoarthrosis of TMJ, adh: Adhesion, perf: Perforation, ER: Estrogen receptors,
PR: Progesterone receptors, DDcR: Disc displacement with reduction, EDDsR: Early stage of disc displacement without reduction, LDDsR: Late
stage of disc displacement without reduction, D/P: Discoplasty, D/S: Discectomy
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Table 4. Frequency of estrogen receptors expression
according to TMJ disc status on MRI
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Table 6. Frequency of estrogen receptors expression
according to the amount of synovial fluid collection on

disc status Expression of ER Non-expression of ER MRI
Normal 0(0.0%) 0(0.0%) Joint Effusion Expression of ER Non-expression of ER
DDcR 1 (50.0%) 1 (50.0%) Grade 0 6 (46.2%) 7 (53.8%) ]
EDDsR 1 (20.0%) 4 (80.0%) ] By Grade 1 6 (42.9%) 8 (57.1%) N
LDDsR 12 (40.0%) 18 (60.0%) Grade 2 2 (22.2%) 7 (77.8%) ]
DDcR: Disc displacement with reduction, EDDsR: Early stage of Grade 3 0(0.0%) 1 (200.0%)

disc displacement without reduction, LDDsR: Late stage of disc dis-
placement without reduction.
*p-vaue (Fisher’ s exact test): 0.2929

Table 5. Frequency of estrogen receptors expression
according to TMJ osteoarthritis/osteoarthrosis on MRI

Osteoarthrosis Expression of ER Non-expression of ER
Normal 1(25.0%) 3(75.0%)
Mild 10 (35.7%) 18 (64.3%)
Severe 3(60.0%) 2 (40.0%)

p-value (Fisher's exact test): 0.3809

* p-vaue (Fisher' s exact test): 0.1281

Table 7. Frequency of estrogen receptors expression
according to surgical findings such as adhesion and per-
foration of TMJ disc and retrodiscal tissue

Surgical findings Expression of ER Non-expression of ER

None 3(27.3%) 8 (72.7%)
Adhesion 0 (0.0%) 1(100.0%) - |,
Perforation 7 (46.7%) 8(53.3%)
Adh + Perf 4 (40.0%) 6 (60.0%)

Adh + Perf : Adhesion + Perforation
* p-value (Fisher’ s exact test): 0.1606
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