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Abstract

Purpose : To evaluate the extraocular muscle en-
largement in dysthyroid opthalmopathy.

Method : Extraocular muscle enlargement was as-
sessed by orbital computed tomography (CT) in 573
patients with dysthyroid ophthalmopathy in order to
investigate the frequency and exact location of ex-
traocular muscle enlargement and the clinical fea-
tures of related ocular symptoms in patients with
dysthyroid ophthalmopathy.

Results and Conclusion : 187 patients (38% of
the total) showed evidence of extraocular muscle en-
largement on CT images, and this disorder were
more frequent in male patients than in female pa-
tients. Extraocular muscle enlargement was also
more frequently seen in older patients than in younger
patients. Enlargement of a single muscle was found
in 55% of the 187 patients, with the most frequently

affected muscle being the inferior rectus muscle.
When multiple muscles were enlarged, the inferior
rectus muscle was the most frequently affected, fol-
lowed by the medial rectus muscle. Of the clinical
findings specific to dysthyroid ophthalmopathy ex-
amined in the present study, the incidence of
exophthaomos, upper lid swelling, superior limbic
keratoconjunctivitis, keratitis, diplopia, and dysthy-
roid optic neuropathy were significantly increased in
patients with dysthyroid ophthalmopathy, indicating
a close relationship between these findings and the
underlying disease, but the incidence of upper lid re-
traction was not significantly increased. (J Jpn Oph-
thalmol Soc 104 : 34—38, 2000)

Key words : Dysthyroid ophthalmopathy, Extraocu-
lar muscle enlargement, CT

I #

HURBIE DIERIZZHTH ), FOREITIIEEZ LD

A

HFAMEGT2LEZLNTWD VHERRLE LTI,
St A1 S0 L MG A 00 B -3 B BRI 22 &, SRR <o HR
IR & OMREANIREIZ 2 7 S5, I NHZE I,

BURIGER T © 150-0001  SUBUARM: 1F X AR Al 2—18—12
CER 10 46 11 H 2 B4, PR 1146 7 A 29 HAGET 523
Reprint requests to: Yoichi Inoue, M.D.
Japan

+ v ¥ TIRERE R

Olympia Eye Hospital. 2-18-12, Jinguumae, Shibuya-ku, Tokyo 150-0001,

(Received November 2, 1998 and accepted in revised form July 29, 1999)



TR 1241 1 10 H

SRRRAT, #5A0R % & O RN 7 & o HLER O R, i
AL, WAL B EENTVA. 209 b, AHRIEKIZ
ey FE 2 IRGIHEZ 9 2 o, SHIRIE R ©
aFAl I BRI IRGE E D b D &Gl 35 L TEETH 5.
FODR I AR A o0 AR 5 B K02 2w T, 1972 4E 12 Coleman
B AN E A 2 TR B & OSIREIE N o 24k
% & 5z, 19764 Enzman & ¥ 7% computed tomography (CT)
W CTHMIR T & & SRR N & T L 7. CT @ %
FAZPE W, HIRIRIBIE I BT s st £ A shTn
ST AR ke T R LR o0 B AT I HE AL 72 magnetic
resonance imaging MRD 23 X L2o2oH 5. Lo L%
A5, ARFZIZHMRAT LA & IR BRGE 0 955 78 oD B 4% 13
AL BB WEEZ LTV DA, ZAUdH R0 12t
ORMRETLHRCHOPEL T, W RED 9‘ 3
WIISER L TWAIREERTETE v, & 25,0
ETIZABFHZ B 2 HARBRARAE O A3 F - 7245 48,
BEF D255 b 2, B bAt 14 L HURRART iﬁ?ﬂ By
N—TOEMADIFIZHEVHREFL LI IR -TE
2. EZDD, BEOMEOMREELY L, £ ) KEOH
BIOIWIETER SN2 2 &5 HEL 4o
fo. & 2 THE, F 4 1E 573 BIOREE CT (54 5 SR T
RKOAEZ MR L, 0BS54, 2 5K EE O
W DD B HH IC oW THES L 72,

I a5ds XUk

,’q‘ $12, 1996 FF9 HH 6 19973 A F Tz Yk z %
2 L7-HUIRBRBERE S = A 3 5 B 118 f91, 2% 455 9

Ot 573 B, A niE 9~80 ik (FH 41 %) TH 5.

CT %12 CT A % ¥ F — 8600(General Electric #1: #)
THWT, 74 ¥ F7iE# 300,CT L b #+30 Hou-
nsfield units, F/DMiE 2.0 mm O %E THE L 72, fi Rk
O ML CT BOAKEWT - el KB A H v T, 80 L 72
BRER 1 A E L2, CT 1% EF 5P an - b
THARI VLW MIZRKVWLOEHBIERBH L, B
EAE - THHLZICEDZFAOICET LT A4
MRA Tl E WL 2 & b H - 72 &2 T, X
AR B RS X B iR S-S R SH oo A7 fIE 12 Ob\’C%)'i"J”'
7o 7z, BEARSERE, FHRMS AR, ARG .8, Ll s
T g, fa e s, RBRZE Y, BI8L, BLAERAED 7 THH 122w
THEE L7z, T ol B39k a8 st - 7.

AR ER 22 1 BELE CT B840 & @ % 47\, K A, S
B, D, AR A D B S B ACTE T, R
RS EY & AREANTLAEEROES &
R L7z TR R & LC, BB IR & L, A
IR fad L7z, 72, et LB 213 o Bisg B & OF Mann-
Whitney's U test & H\ 7z,

I &S ES
ERREFST3HID S H,CT LTHEKE AR,

35

b B AR 219 61(38%) TdH 0, WiRME O 4R 5
MERIE 142 61 (25%) , FrHRPEISAGIR - ZERE DT 77
(13%) Td - 7z (F1A) . W R OME X B 11861 (21%) ,
Ak 455 17 (79%) & %D 5 B El G DR H - 2B, W
MR TE 1 55 4% 65 1 (A= Bk 55%) , 201 122 B (4= 4otk
D 27%) EHFBIZBEIZE 2 - 72 (p<0.01) (A 1B). 4
WA A BE D A 46113 CEIE + FEHE (R 25) 5%, /)
MAO B WEEA 3613 m E KA EICHKTDH
0 (p<0.01), Fhnp) OEE T 40 LR L S5 Ko

L LEENHEL2ICEL ToTW2 (K 1C).

‘ﬁiﬂ[ﬂ AKBEDH 5, HWEHEK 102 6 (54%) , 2 5 B X 46
1 (25%) , 3 # M A 22 61 (12%) , 4 75 K 14 #1(9%) & #
oA LA AT o, ALK X E oIt~ T
WA L Twiz (K 2A). HEIRA o PEIE, Tl sk 69
7] (68%) , INTE A 2 191 (2%) , 1l i 8 22 151 (20%) , 44 i
96 (9%) & Fitfll k% {, NEBHIE RS L vl
AL (K 2B), 2 i LL E O R TIEMIE K % 255
L DOH%r- 72 (K 2C, D).

UAE R & K o AR & Wit % &, ERZEH 12D v
T, BT 1922, 7CES i 2 #07 2) mm, /5
MADHGETIZ17E2.4mm L HELETH-72(p
<0.01) (]2 3).

F 7, BB, LR DR, L o A e g%, R R, B

wL

10 20 30 40 50 60 70 ({ft)

X1 SEREGEADSEE.
A TR RIR 573 WIS B AWAR Y, K IRYE O Rk o
) ]&)6 lj/).([)/
B &LWpl, £REIZB 2 HIEKo® G
B B RO S L6, k& HIRAO 2l
% 1 p<0.01 x* BesE
DGR 573 B BT A2 EABOFIEKOEIA.
B RO B S0, IKE KO R H

'®)



36

M+S+L

D
+M+L
1+M+S

X2 SERFREXDOS .
A:%Hkm@fm4wnﬁﬁ&m%-@&%®mxm
&I)ZQ IIJ l}())
B *lt'}’fJJlL)\mﬂ’s 102 612 B 0F B KO ERALD & o
AEE (%),
C:2flkod b 46 B BT BB KOO L 5
J/ (()OJ
D3R kDd S 22 FIZBTHHEADEHNED )5
A (%) .
[T R, M D S A IR, S o e i R A,
Lo AR E R IA

PR IR KB TH B ZFOIRERDE C B L Tw
7275, IR Bo A X b - 72 (FK1A). 2 B, EIR
M el B L C LR K oA I L R A T LT
o7z (# 1B).

[ L B A, g M S L RN K D % B L AT B %
CABLNA(F2), Tz, WFIBPHSRFICA ZIZE Sl
FAEAHIM L Tz (F 3).

v %

%kUbiUdﬂlwﬁwkwﬁW'vufd%K
""&luliﬁﬁ’)ﬁ‘.‘lﬂx%ﬂ%f O bbb, HIEKIELHE L
};f % RO 2 WERIZ R TR A RE D )7 8
-ll-‘-muii{i BB Do Tz, T ORI B, BRI HRE o i B
KVAZ 7727 % =R, MikThs I &EHVFHHERS
A7z SRR AL B O H JE 1E, B3 S Vo E Tid 38% &
Ll O £ TIZFHETH o 7227, Yoshikawa & ™ D

HIRZEE 104 % 1%

(mm)
*
22 g
R 20
Bk
%
18-
E
16 |
14
& B
FE AE
K x
H AN
] L

X3 MRERHE (FHETRERE) EHIEX & OHER.
Mtk b 1184 B, K L - 389
# 1 p<0.01 Mann-Whitney's U test

F1 BEXEREE

WilE R h ALK % L

I R I i 106/184 17 (58%) 99/380 1 (18%)  *

L R i 1% 38 122/184 11 (66%) 237/389 #1(61%) NS
FEgffmaiiig  18/184 #(10%) 14/389 f( 4%) *
1 LR < 82/184 1 (46%) 89/389 ] (23%)  *
B 124/219 1 (57%) 19/354 7l ( 5%)  *
LA FEAE 29/184 17 (16%) 1/389 18 (1% i) *

*:p<0.01  x*HE
B

R RS R AL L

- HRL G 1 OB 53/ 741 (66%) 306/499 171 (61%)

*2 RIREXCREE

TR 2 1 AL A 7

1y 15 Jie £ 21/48 1 (44%) 150

38/48 1 (79%) 167/525 i (32%) *

31/48 # (65%) 328/525 71 (63%) NS

1/48 1 ( 6%) 29/525 {5l ( 6%) NS
525 5 (29%) *

*:p<0.01  x2HE

L L
L
o

F3 RAABEASH & RERRE
IR A L

i1 S B

P AR 16/34 1 (47%) 14/539 1 (3%) *

*op<0.01  x2HUE



PR 124E1H 10H

T lE54% £ £, F OB & LT, Yoshikawa & O ¥
ETIEINROBLILA 20 3, FHFEERITBETH D,

Lo PHEME R L THEIZ L BB Th o2 8

DL EZ BN

A HE IR, BEHE RO EL HIZBWTH |
B % 2= 2. F O bofs & b i 5
M EFDHFIZOWTIEIAHTHA. HE LT, TE
%HLWM%*W URmMmmwm@rﬂ%tﬁf
BT ED S WE A AL L, S 2
Wﬁ%@mk#&&ﬁmmmwwfxw$fwbtﬂ%
Feis, T2, R KT A 2 WAL A 2 i I
KichreHENT sl LiZohIcHEIATELT,
IS TH D, 5, EW %P LRG3 225055
H2bntBbhi:.

IRERZE IR R L PR L TH 0, IRERE I D KT
HAHWHEHAED LRI A% L LFHMAFEEL T
ZEPMEEEINS. RS LVIZL b 5T, IR
BB EARIER S H o 2. TSI LA o B A

LIRBHNEDO LA ZHELTEBY, ZOERE LT
WP IRiRk OB R A E 2 Stz

F IR R O3ERE 2o, AR R ORIl IS & B
Ia—F—OBEIGHICE > TELD &V FHR,
RG220 % 3 2 — 5 — i o %04, ML, A5 X 2
WA A, Sl b FIREZEIEARETH S
wm%wkamwﬁawot;am:rmm¥ﬁ%A

i REo A S IR %R & A S 5 L v el ™
%%Dﬁm&%mﬂLtﬁ,Lmﬁﬁmkbhmw&i
BRI o F, BRRE & LB 5 o W (% L o>
SHECOVWTIECT TEMRASH D, 5HEMRI 2 ETO
MRtz P LTwa,

BHIIHIRBIK EWENH D, T—FIZERENT
w&wﬁFﬁ%%k*LEk-Wﬁ%Mﬁ&ﬂﬁﬁ

BRI & N mREE, ALK & N R A
wLawtﬁMbwlﬁﬂﬁ £ 5 BERE RS L, S5 PRAS

GHLEE L ORI L D EBHR2BHEL LT EER
S} 1% acalt

HARRE XK AR L THBY, EHICCT ETE
LiohlREs oG HsMIcshi.oF
D, IR & B AR~ O BERMELIC X - THARE
ENRELDE IR 2 XFFT LML Lo/ Ld
L, e H P8R i IR R A% 2 L2 b BLAEAE 23 8 L
Tl e, o BERIEN 3 5 8 A & AE D H
NME FNSOREREFMICHRETALENH D, 5
BB ETTOLTFETH 5.

FEOEHIZIEAR LT 2w, Bk A L E Ll
KOBEPEZ DWW T H A5 T O &l A 72 6 RIS
i OB 7 A o 22 A%, HARIRERE R 2 M T
fedil S Az 2 S IYE O TBIERIC Y BT A E T
OWBAFEFIZE DA THEZ EH 5, 50D CT &

HURIRIED CT 1% - # 1t 37

AHRNVEIREZWAMEICKB LTV Eidvnniee B
bid. FDO7z, 5 HIE TR GRS R SRS X OV
FESEIERFIC BT AHUR R VE O EF)IZIN LT CT
g EIT) LEMEZE L.

PLED S, RAETIE CT e L OW{EZALHATH Y,
R A A S 2o 523, & D AIEAEAETL L %
TV ESFICHE S HEBEICY L ERH L0 LD
P

a0 7:0 , HEAOCT 2B 55 Iz WT
ZEOR T2 7R T B M SO P R R R A R T R
PNIEs ety R T PRV AN B S

X ®

) Feldon SE, Weiner JM : Clinical significance of ex-
traocular muscle volumes in Graves™ ophthalmopa-
thy : A quantitative computed tomography study.
Arch Ophthalmol 100 : 1266—1269, 1982.

2) Coleman DJ, Jack RL, Franzen LA, Werner SC:
High-resolution B-scan ultrasonography of the or-
bit. Arch Ophthalmol 88:465—471, 1972.

3) Enzman D, Marshall WH, Rosenthal AR, Kriss
JP: Computed tomography in Graves disease. Ra-
diology 118:615, 1972.

4) Trokel SL, Jackobiec FA : Correlation of CT scan-
ning and pathologic features of ophthalmic Graves'
disease. Ophthalmology 88 : 553—564, 1981.

5) Hallin ES, Feldon SE : Graves™ ophthalmopathy :
1. Simple CT estimates of extraocular muscle vol-
ume. Br ] Ophthalmol 72 :674—677, 1988.

6) Hallin ES, Feldon SE : Graves' ophthalmopathy : 2.
Correlation of clinical signs with mesures derived
from computed tomography. Br J Ophthalmol 72 :
678—682, 1988.

7) Inoue Y, Inoue T :Study on dysthyroid ophthal-
mopathy. Proc 3 rd Int Symp on Orbit Disorders,
Amsterdam, 349—355, 1977.

8) Nishida Y, Aoki Y, Hayashi Y, Murata T,
Nishida E, Kani K : Volume measurement of hori-
zontal extraocular muscles with magnetic reso-
nance imaging. Jpn ] Ophthalmol 40 : 439— 446,
1996.

9) # Fi¥E— ## E kb 3 F: Dysthyroid ophthalmopa-
thy @ EERBTFE ¢ 45 2 #ft dysthyroid ophthalmop-
athy & 78, HIREREE 751 2057—2062, 1971

10) Char DH : Thyroid eye desease. Br ] Ophthalmol
80:922—926, 1996.

1) BEHIT, FNZB, AFLR FLENIF HLEF
— o HURARARAE (2R3 2 B O MR, £ o 2. SRR
HAEK % s, HIREE 93 785—789, 1989.

12) Yoshikawa K, Higashide T, Nakakse Y, Inoue
T, Inoue Y, Shiga H : Role of rectus muscle en-
largement in clinical profile of dysthyroid ophthal-
mopathy. Jpn ] Ophthalmol 35:175—181, 1991.



38

13)

14)

15)

16)

Heufelder AE, Bahn RS : Modulation of Graves'
orbit fibroblast proliferation by cytokines and glu-
cocorticoid receptor agonists. Invest Ophthalmol
Vis Sci 35:120—127, 1994,

Hufnagel TJ, Hickey WF, Cobbs WH, Jakobiec
FA, Iwamoto T, Eagle RC : Immunohistochemical
and ultrastructural studies on the exenterated or-
bital tissues of a patient with Graves' disease. Oph-
thalmology 91 :1411—1419, 1984,

Trokel S, Kazim M, Moore S: Orbital fat re-
moval : Decompression for graves orbitopathy .
Ophthalmology 100 : 674—682, 1993.

Hudson HL, Levin L, Feldon SE : Graves exoph-
thalmos unrelated to extraocular muscle enlarge-
ment : Superior rectus muscle inflammation may
induce venous obstruction. Ophthalmology 98 :
1495—1499, 1991.

Grove AS: Upper eyelid retraction and Graves'
disease. Ophthalmology 88 : 499—506, 1981.

18)

19)

20)

21)

22)

HiRZE 1045 1%
Ohnishi T, Noguchi S, Murakami N, Nakamura
H, Hoshi H, Jinnnouchi S, et al : Levator palpe-
brae superioris muscle : MR evaluation of enlarge-
ment as a cause of upper eyelid retraction in Gra-
ves disease. Head Neck Radiology 188:115—118, 1993.
HEF—, HFLErIF HRFR, FERX, OTF
& : Dysthyroid Ophthaomopathy @ K [H 1= | 54
S MR o R, BRI 32:901—905. 1978,
Kennerdell JS, Rosenbaum AE, El- Hoshy MH :
Apical optic nerve compression of dysthyroid optic
neuropathy on computed tomography. Arch Oph-
thalmol 99 : 807—809, 1981.

Flaharty PM, Sergott RC, Lieb W, Bosley TM,
Savino PJ : Optic nerve sheath decompression
may improve blood flow in anterior ischemic optic
neuropathy. Ophthalmology 100 : 207—302, 1993.
Nakase Y, Osanai T, Inoue Y : Color doppler im-
aging of orbital venous flow in dysthyroid optic
neuropathy. Jpn J Ophthalmol 38 : 80—86, 1994.




