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Department of Ophthalmology, Hallym University Sacred Heart Hospital, Hallym University College of Medicine', Anyang, Korea
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Purpose: To determine immunochemical and clinical differences in thyroid-associated ophthalmopathy (TAO) patients with re-
strictive strabismus and without strabismus.

Methods: A retrospective chart review of 15 TAO patients with strabismus (25 eyes) and 24 TAO patients without strabismus (39
eyes) who presented to the Ophthalmology Clinic between August 2011 and December 2013 was performed. Visual acuity, in-
traocular pressure (IOP), Hertel exophthalmometry, soft tissue score, and enlargement of extraocular muscles on computed to-
mography (CT) were obtained and compared in each group. Thyroid related autoantibody (thyroid-stimulating hormone receptor
antibody, TRADb; thyroid peroxidase antibody, TPOADb; anti-thyroglobulin antibody, TgAb) titers and positive rates were obtained
at the time of diagnosis or before treatment and analyzed.

Results: The gender and smoking proportion were not significantly different between the 2 groups. The mean age of TAO pa-
tients with strabismus was 52.53 years and of TAO patients without strabismus 40.33 years (p = 0.004). The differences in visual
acuity and IOP between the 2 groups were not significant. Hertel exophthalmometry showed less proptotis in the TAO with stra-
bismus group than the TAO without strabismus group (16.84 mm versus 18.67 mm). The soft tissue score was not significantly
different. The extraocular muscle enlargement rate of TAO with strabismus was significantly higher than in TAO without stra-
bismus group. In the TAO with strabismus group, TRAb level was higher than in the TAO without strabismus group (p = 0.021).
Conclusions: The TAO with strabismus group was older and had higher positive rate, level of TRAb, and extraocular muscle en-
largement rate on CT than the TAO without strabismus group. Furthermore, proptosis was less definite in the TAO with stra-
bismus group.
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Table 1. Demographics of TAO with strabismus patients and TAO without strabismus patients

TAO with strabismus TAO without strabismus p-value
Study population 15 24
Age (years) 52.20 + 10.86 40.33 + 12.47 0.004"
Gender (male:female) 5:10 11:13 0.440"
Smoking 4 (26.67%) 10 (41.67%) 0.342f

Values are presented as mean + SD unless otherwise indicated.
TAO = thyroid-associated ophthalmopathy.
*Independent t-test; "Pearson chi-square test.

Table 2. Ocular parameters of TAO with strabismus patients and TAO without strabismus patients

Eyes of TAO with strabismus Eyes of TAO without strabismus
(n = 26) (n = 39) p-value
Visual acuity (log MAR) 0.02 + 0.04 0.07 + 0.20 0.072
IOP (mm Hg) 17.54 4+ 6.60 16.20 + 3.17 0.280"
Hertel ophthalmometry (mm) 16.84 + 3.23 18.67 + 2.10 0.008"
Soft tissue score” 1.20 + 0.70 1.03 + 0.58 0.309"
Muscle enlargement 15/15 (100%) 724 29.17%) 0.000*
Direction of restrictive strabismus
Hypertropia 3
Hypotropia 6
Esotropia 2
Exotropia 1
Combined 3

Values are presented as mean + SD unless otherwise indicated.

TAO = thyroid-associated ophthalmopathy; log MAR = log of the minimum angle of resolution; IOP = intraocular pressure.
“Soft tissue involvement score of modified NOSPECS score; 'Independent #-test; *Pearson chi-square test.

St 157 9] AT 52.20 + 10.86A1%1 L, AFAI7}
HEE]A] ok ﬁ%‘éi%‘ﬂé% St 24749 BHtAH
4033 + 1247H|2 & - 7to] BAZHOZ o] Q=
S EAom(p=0.004), AtA7} FREE SRAfo A AR o]
5 EUTHTable 1). 397 5 o4& 2390|%laL, &+ 1F
of oy FARY Hlgo = gk 2tol7h itk
(Table 1).

A7 EREE e S SR A7 EREEA]
2 e SRR 27 g AalE, Qe
Hertel Q1524 3h 22 F<4(Soft tissue score), 2|9t
<+ H|t o i 5o Hgt J s vlarske] Hokal, Agh
AFA O] RS BLZ3] HQJtHTable 2). logMAR A €] 3

& A7 BEEE o] 0.02 + 0.04, AFA|7} ZHbE] 2] oF
= ¥L°l 0.07 £ 0.200]%1 0.1, FQFe] Ht-2 ARAIZ} FHE
% o] 17.54 + 6.60 mmHg A7} ZHbE] %] ok Lo

16.20 £ 3.17 mmHg= L GA| &t P F - ho|
FAACE FOgt ApolE HolA| QSITHAIY, p=0.072;
%}, p=0.280). Hertel Qtr==A| 4h-2 /A= H 59 &
o] et (et A9 ke 2 wetd A=
%FB‘P% bk 323h 9] HabS Hoto] HaLskl=dl, AR
HEE] S 26910l A] 16.84 + 3.23 mm, AFA]7} EHEE]Z]
39¢to A 18.67 £ 2.10 mm=E ARA| 7} FHEE FLof|

9. rlo of

A oFrEZo] BAF o G051 2 Qthp=0.008). A=
A e FFHer g7 7|15 glo] &<lo]
97} 34MAA7E FEEE  10%E, FHREEA]

ol AMAIZE FERE el A Hat 1.20,

U2 oA L03e® FAAORE {3t Zfol=
= -309), QIRbT H|t) offi= ARAI7} FHEE ol
5T RIF(100%)01 A ZHIE oL AAIZ} SHEE ]
ANM= 249 T 778(29.17%) ol Aet Z5ulT7t 2
74];@ o@ 8oJ3l 2}o]2 HATHp=0.000). THAFAY
Ao Al AIFARA= SHARAIZE 68 22 ULt
1, PARA] 318, WARA] 27, QJARAT 178091,

7F 3 o= YERTh ARAIZF EHEE Ao
AP 2730 TS uld= AIRIARALS] gk A
o] Z]ro] g vlthal Al -9 THO| AL, BHARA]
AN AL, WA CA= WA So= ARMIAE
do7|= oo A st 2Ab= 8Tol it 17
U Aol AT TEo g vt BEEE A
3131t Table 2).

ARAIZE Qe 23t Gl o T wollM 4 @3 Ak
Aol 7ol A ES vl sl HQrKTable 3). FHAMIA
T2 8A FA(TRAb)S] 9 AMAIZE Qs 3k ARA|
7} 9= ZoA ZHzF Wi 7= 12,71 + 8.20 TULY} 6.95

N
-

o
A
ol
! Zfz
i)

%8
242
o 3

s1:i

o M rlo fr ¥ rZ rlo o[r
off

AF e 5 x 22 ol &

< rﬂ

;”.:10

1}-

N
ol
[‘ﬂ a\:] OlN 2

AAJ}'II
?ld'

>
Yool oflh ¥

3
r
R
_1



- EFFE 2 1 AP} SHHE dYMEEE9

.IIFH
[o2a]

Table 3. Thyroid-associated autoantibodies and extraocular muscle enlargement

TAO with strabismus TAO without strabismus p-value
Study population 15 24
TSH 1.26 +2.14 3.36 + 13.61 0.559
TRAb Titer 12.71 + 8.20 6.95 + 8.09 0.040i
Positive rate 15/15 (100%) 17/24 (70.83%) 0.021"
TPOAb Titer 29.60 + 47.11 44.57 + 67.15 0.530:
Positive rate 2/15 (13.33%) 9/22 (40.91%) 0.103
TeAb Titer 98.00 + 219.47 110.83 + 168.75 0.859i
Positive rate 1/15 (6.67%) 5/21 (23.81%) 0.233'

Values are presented as mean + SD unless otherwise indicated.

TAO = thyroid-associated ophthalmopathy; TSH = thyroid stimulating hormone; TRAb = thyroid stimulating hormone receptor antibody;
TPOADb = thyroid peroxidase antibody; TgAb = anti-thyroglobulin antibody.

*Independent t-test; "Pearson chi-square test.
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