St

o

ot
J

fstg|X] 20134 M 54 H M 1 &
orean Ophthalmol Soc 2013;54(1):1-6
pISSN: 0378-6471
eISSN: 2092-9374
http://dx. doi,org/10,3341/jkos,2013,54.1.1

1]
K

ZIAIAM == (o] ZI0tx S o1 o r Xe)
=] o|-|:|‘|'_'tcl>:|oo'”k| |_|-9-|'|:| H= LT 9-| |_|'|_ _I_H'l |=||_=|g_|-_|
AlE M- ==~ S S
JMEAM: Nunery 28%H 120}t 2 Hljw

gool - ZUZ RN - gMe

JtEEoietn Qtut 3 Ajntstm A
EX: Nunery 181} 28 UNMEHS SXI0IA otettele ©F Qot2o] 2] HatE Hysixoz 2As{EnXt Sirt.
Hafa} w2005 3REE] 2011 37X Ottt S st ZAMEYS BIXt 209 31202 BAQ 2E59 70 OHE 28
2l Nunery 181t 2802 LIEQICH Qot2o] Rl ZFH 5 2P| HNMo| ttHA ol flofl HH SAHE Jot ottt F
FEUM = © 39| HSE YN HWGIACH, ATESEEOl HStE H| WL
4ok 1FoME a2 MF ot BO7h Rt Xo|7t giieL, 2gel WAlZ, QEE, & Let2Eel Rils a2 Hofl ot
& & BSHoR RO/6tH| SI7I6ACH=0.044, 0.022, 0.049). ¢tetztets & HPEEEE= 19| otdE0| 280 Hls 31
SASHoR RotUCHp=0.025). 2= & & 229 Bil= & F HHEETY 44 59 Y9 M NHHAE 20
(r=0.505) 2ot RU7t 45 QHAEE0| etz dez ndE:s Yol MU,
ZE: IYESES H0l= Nunery 280 M QtZiets & 2ot Ru|rt oo|QA S7tstic
(CHErOttat3| x| 2013;54(1):1-6)

TR TS A7HH A7 -of| o3t AFHRgo] <o} Wol el EA] -5t uhat A1 (1) 339) 1 A2 (-
ol f+xE Atk Ao R, o 55, = AE $E, o ERste] x4 A7 9 AF oS 2-&53ich
T WA, =9 BF B4, =247, 19al B Jeiu 71E9) dEE ol ek WA|glo] 3E %l
Al A 5] ehEARS Eukat 42 k! T 1Pl 2o T AAR 9ok Wbt WA ok w4 ALY
24710 Wi Ames HEH A5y 45 5 NMe Ads T et FulHsto] disiA A-tE Birt
z24dst7| Slet FAds 224 A m 52 = AYSHA Uk TekA 2 Aol s =S Nunery 25+
U0 6 A717F AUt 670 o4 Qe E, Qo W ALE T 27 SAto A kel AT - Lfekt R
&+ 7%E =AE B Soll B3t glo] eHgE Heel= HEF Zpol7t Q=R HFE ©F #(computed to—
oM E&S 2] 918 SaS 12T 4 Qlek’ T g mography, CT)& o]&-38fo] vlal HAskal 5 f3gollA] 2t

g7l Esiliete aa & Qb JAHARlA TEEE M Brete] Adde wotsto] Qhepreleo
Qb A7|7F FoJstAl SRtk AF7F HAalE AL 9l agAdol tfsl FopH A} jir
th? ! o]o] flole wEka] grouy, IS0 A
~112-14 = _
3T HOE e A S U AR 95 WeolA CHAD} HiH
FeR Qe Qtel Huzt Frkste] A4=¢f(hydrostatic
pressure)o] Z7}5}7] flEoz =Asta ek’ Nunery 20054 19 125 201049 129 312A71#] 3 He] &
et al e IAMIEE TS ARATETT T 202 0] AoA BB TR A F depdes AT &
A 207 31¢ks tide R o785 o8]t 99F4 WY
" E 2 o202 19 302w AASTIY 2012 38 129 OB AFE sttt
= AAxsite: 2012 122 2 9] A5 njgA £2(139, 65%), =7t
"HYNKEY M 2 g HA(69, 30%)o19lom, gutyd AAEHEE(1T,
NEEYA MxT BIEHZ 222
MeMoHEeY ot 5%)019tt. & A A Al EEOl UE B9
Tel: 02-2258-1200, Fax: 02-599-7405 loﬂoﬂ/ﬂ Z]:% 2] 31%%1: E_A]\— @ii Zﬂ(l g ﬁo;g]uﬂ ‘Zr‘/\}'
E-mail: yswoph@catholic,ac kr e = = ! ’
3UTHE Fofstole THo] glo] FFo= AJYstelct
* 0] =20 QX 20124 tiEtetalsts| x1083] stat)s|olA Foioz _
SHEAS b e 209 5 11 (57.1%)& b B Qkeizher

~

phthalmology.org

—_



|
[m]
ol

fstotarsts|x| 20134 M 54 H M1 &E-

ok
>
>
i’,
il
ot
>,
ok
e
o,
o
rir
(@3]
of
_CL 3
32
il
H

[‘ G

=

of.

ox, >
(HA:2
2
dr o
T -
e >
o
=
oo
e
Y ™
>
> K
oX
>
=
1=
i~
o
>

of
&
b5
:

Tt
p=)

w2 gy
o
=
2
N&F
I\

H
o
S~
i
BN
>,
QL
2
oo
>
)8
)
o
~{
4 2
ot
w
=
e
)
>

T A 2R A T4 L CTE BEdz =2 A
He 5Ho=m sk ARM IHESE TR Y=
Nunery 13 (H]3&70) 3 A1eHRIolA 20 o]Wjo] &A|
o} 9okt HItjE Hol= Nunery 238 (&) 22 73t
93\12]_.15—17
oFepIRlr & =1 8 (transcaruncular approach) 2.2
oF Y93t sjejo] o]d 7Hole(two wall decompression)

At MAlmEslol A 1:100,000 ofs]d|szglo]
ol YErbelE FEEA R} St F9] Auto] AL
¥, Stevens 71 E o83t F-9| 715 AAE wet
A7Ng F EAERY el FE vt Flees
HyeEsAMol| mdstd Zuks Avfgicth S gow
malleable retractorE Yol Iy} oF}XAIES 3 &
131 A71E ol-&sto] Qref S Zich qkef viH2
FHU A RASHE FA7HA] AAS L,
SHES TS o offEo® AE|A offietet
ok WS71A] A AR ojuf Qkefsla} jd o]
(e} dFoA Aes B
icryl®® ehE5te gl
A 147 = 5 37lol CTellA
CTe] 4 (coronal plane)
12 AL, o012 sectionof] AA
QerLe] HHAE R 3t
of Ruj 5 513t g she

o

o,

o 2 o

X

i

of

i)

o o

Je=)
o2 O oX %

Al

fr wet rlo
I

Y 1o
BRI
o M
o Ml
é o
< o

A

\
&

g 2oy
N
i
=2

rern o

(He) r?r
s
e
Y

i
T
(s

ol
-

o
>

]_

22
o

-z
o
Wl
ro

of 4

iy
&
5
Lo
o
ro

wil
o
2
-
i)
re,
4
X
i

2o 229 HALS marosis M—view?] program® & £
$¢ wat YR 18 A% ANecHFig 1. CT 47

EAA 242 SPSS ver. 18.0 (SPSS Inc., Chicago,
USA) 232 o] &stlth. 7 f3olM & 4 = CT
& QorLe] Ful Wsko] Xpol S paired /—test= A5k

B AUE HE el e ol HTEAL MY
shglon fo8kE 0.05 ojsiel A8 RO Ao W

i

skttt
a8 ot

4% A Nunery 2702 Weole o, 132 61
119K(35.5%), 23 1478 209H(64.5%) 0| tH( Table 1).
AA #Afe] Al g 2R 40 ol e, 1826
g % 590l o]do|9laL, 232 Aul7t fAksFATH (ko
A=9:5). H AL 4540 + 134342 182 32.17 +
8.784), 282 51.07 + 10.88A|2 189 Hi Aol ¢
Woth F 739 e A ¥ A 2k AR
gt o7t glgloyt, &8 Qg it rEEEY
2t 1304 4.5 £ 0.9 mmz S84 w3kch

Q|okto} Rul Wk {uith Aro ztol= AT
HE k] Rurt =& AR & § FAH0R F
7¥et9 o1, Nunery 28 9] W#]<2(0.26 + 0.32 ml), £]3]
(0.11 £ 0.13 ml) ¥ F <o) Hujgh0.42 £+ 0.61
mDRto] SASAHOR {5t F7lstAtH(p=0.022,
0.049, 0.044) (Table 2). 182 Yz]2o] Hu] ¥3H0.21
+ 042 mDx= 2 Ho|glou FAsHH R [olehA]= ¢

Figure 1. (A) Orbital CT scan for a patient who had orbital decompression of both orbits. The medial rectus, inferior rectus, lateral rec-
tus, and superior rectus group in the left side was outlined on coronal view. (B) Postoperative coronal CT of same patient documenting
postoperative bilateral enlargement in cross-sectional area of medial rectus, inferior rectus, lateral rectus, and superior rectus.
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Table 1. Demographic data of Nunery type 1 and type 2 patients

Type i Type 2f p-value
Number 6 14
Orbits 11 20
Sex
Male 9
Female 5 5
Age (yrs)
Mean + SD 32.17 + 8.78 51.07 + 10.88 <0.05
Range 23-43 31-65
Exophthalmos (mm)
Preoperative 20.1 + 1.96 19.26 + 1.69 0.364
Postoperative 15.98 + 2.19 15.44 + 1.85 0.251
Change (Post-Pre) 4.5 +0.9 35+14 0.039

Values are presented as number or mean + SD.

Table 2. The preoperative and postoperative volume (ml) of the rectus muscles following orbital decompression

Type 1 (n = 11)

Type 2 (n = 20)

CT measure

Pre-operative  Post-operative Change* p-value Pre-operative  Post-operative Change* p-value
MR 0.63 + 0.11 0.84 + 04 021 +£0.42  0.085 1.06 £ 0.52 132 +£049 0.26 +£0.32 0.022
LR 0.48 £ 0.32 055 +0.31 0.07+0.17 0.225 0.71 £+ 044 0.82 £ 043 0.11 £0.13 0.049
IR 0.71 £ 0.17 0.77 £0.27 0.06 + 0.16 0.593 127 £ 044 130 +046 0.03 £0.21 0.866
SRG 0.53 +£0.16 0.57 +£0.22 0.04 £0.15 0.768 0.86 + 043 0.88 +£0.32 0.02 +£0.20 0.851
Total EOM' 235 +£0.58 273 +1.04 038 +0.66 0.247 389 £ 151 432 +1.37 042 £0.61 0.044

Values are presented as mean + SD.

EOM = extraocular muscle; IR = inferior rectus; LR = lateral rectus; MR = medial rectus; SRG = superior rectus group (superior

rectus/levator complex).

*Postoperative volume - preoperative volume; MR + IR + LR + SRG.

FH p=0.085).

45 39 7V e A 45 R AT A=A
ofx 7] sl Euﬂ 7PF 7V FHE A2 s A 25
Fujet & & YA R SRS AT sley
(Fig. 2), & @2 A A7} 9 p=0.089). tf
Al Nunery 1393} 29 0 &2 o] & 422 9] AoEAS o)
el 13004 AF AaaAZE SR (p=0.222),
288 EAHoZ §o3Hp=0.013) 52 59| Aat
AE 7422 9ol (r=0.547), 238 =& A 2|7t A
5 e F IS 21 Sk A8l
Bt EEEAN e A F A Y HEEEe
gt zfolE HolR] oFfot =i F WSl A|lFo]
47 £ 0.9 mm, A280] 3.5 + 1.4 mm= A1) okt E&
e 53pE 7ow, FASHOR {5kl th(p=0.025)
(Table 1). =% A F 29t 1|9 32 =& & A+
=21 EAEH o2 803l L9 AE AHIAE 7HA oL
1A= (p=0.003, r=0.505) (Fig. 3A) o] =% Hoj
QIetE Hul9] o] AZ4E e HEE Y 82X
7F E8k = Yujolth. &, 59 Hujrt 2 Hfoll= ¢
EZ0] ANHOoR FolEX] Yotk Y F ot B
7] o] Wzlekul QHrEEEots AHTAIE HolA] &%t

EUS

rJ OlN

ek

rr

1o o,

-LIL

o

(Fig. 3B).

18] el u}
5] 7t 7
) HPEROI A 85 A 5ol 9y
+e FHksle] et F250] WiEo] fu
7ol ol g7t WAMIEES A7 A AstElo] Qofut
HlZ @‘1‘6‘]-@1:}9'12 M 78U Chou and Feldon®
A/ shE| 2] AN CTA @] bto]
192, Hu et alloi g3t 2740 9
HaolA e & CTaANA 2k,
1 Z7PF 8-S HushEA o]t ¥
3} Aghe] st obd THsAdS AlAbeHITE” wat
ofue}, o] Ylo] & T ot Yol oJstAY Qhels
7ro] Hol A A x*’\%“’ﬂ HEP7F A HARk L =78t
9t} Alsuhaibani et al''e 2] Zo] HAWEZ 2 o]
S sh] Srslol o ol 2y Aiia
E ofokta AR Aele] BAE WA o

et 20
£ 0
_)d:‘
oo
=2
s
4y
it
o
@)
=
o
rO
rord JN
n 1o

ol)l
To

3

r
e [
r ok

o[N

—

Hl
oll _

—_

[N}
£ 8

5

N o L
N
T

dmorr o e oo oy N H

ol
O:

dr oz
M

rl
lo

vw_.ophthalmology.org 3



|
=
ror
L

A il Group
150 0100
200

125 R’ linear (L) = 0.091
1.00 7
0757
0.50 7
0.25

0.00 7

Medial rectus volume change (Post-pre) (ml)

0257

-0.50 7

-0.757

T T T T T T T T T
0.00 025 0.50 075  1.00 1.25 1.50 175 200

Preoperative medial rectus volume (ml)

1.50 R’ finear (L) = 0.132

Type 1

1.25+

1.00

0754

0.50

0.25+

Medial rectus volume change (Post-pre) (ml)

0.00+
0.25
0.50 4
0.75
T T T T T T T T T
0.00 0.25 0.50 0.75 1.00 125 1.50 175 2.00
Preoperative medial rectus volume (ml)
1.50 -

Type 2 R’ linear (L) = 0.226

125

1.00 o

0.75

-0.25

Medial rectus volume change (Post-pre) (ml)

-0.50 -

-0.75

0.60 02‘5 0.5‘0 0.7‘5 1 0‘0 1.25 1.50 175 Z.Ob
Preoperative medial rectus volume (ml)
Figure 2. (A) The relationship between the changes in medial
rectus muscle volume (postoperative-preoperative in ml) and
the preoperative medial rectus muscle volume in ml. (B) Type
1 C. Type 2.
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=ABSTRACT=

Radiographic Analysis of Extraocular Muscle Volumetric Changes
Following Orbital Decompression in Thyroid-Associated Orbitopathy:
Comparison of Nunery Types 1 and 2

Kyu Yeon Hwang, MD, Won Kyung Cho, MD, Ji Sun Paik, MD, Suk Woo Yang, MD, PhD

Department of Ophthalmology and Visual Science, Seoul St. Mary’s Hospital, The Catholic University of Korea College of Medicine, Seoul, Korea

Purpose: To evaluate the radiographic volume change in extraocular muscles (EOM) following orbital wall decompression
for Nunery type 1 and type 2 thyroid-associated orbitopathy (TAO).

Methods: Medical records of 31 orbits in 20 patients undergoing postoperative orbital CT after orbital decompression for
TAO were retrospectively reviewed. The patients were divided according to Nunery classifications. A type 1 classification
was assigned to patients who had no diplopia and essentially normal versions. A type 2 classification was assigned to
patients with restrictive motility loss and diplopia within 20 degrees of the primary position. EOM volumes were determined
by the summation of each EOM’s cross-sectional areas in the coronal plane of the CT scans and multiplying the sum by the
slice thickness. Main outcome measure was a comparison of EOM volume changes between types 1 and 2 TAO and a
relationship between EOM volume and change in proptosis.

Results: In type 2 TAO, a significant increase in the volume of the medial rectus muscle, lateral rectus, and total EOM was
detected postoperatively (p = 0.044, 0.022, 0.049), whereas no significant changes were found in the EOM’s volume
changes in type 1 TAO. The reduction of proptosis after orbital decompression in type 1 TAO was significantly greater than
in type 2 TAO (p = 0.025). A significant positive association was observed between the preoperative EOM volumes and the
reduction of proptosis following orbital wall decompression (r = 0.505).

Conclusions: The postoperative EOM volumes following orbital wall decompression was significantly increased in Nunery
type 2 patients who had restrictive myopathy.

J Korean Ophthalmol Soc 2013;54(1):1-6

Key Words: Extraocular muscle (EOM), Nunery, Radiographic, Thyroid-associated orbitopathy (TAO)
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