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stimulating hormone receptor antibody, TRAB), 3}F7HAF
AzpAska A 84| (thyroid peroxidase antibody, TPO—Ab)
ul 3}e|2Z2 22 34 (anti—thyroglobulin antibody, Tg—Ab)

Ao g2 /Y A HEe JAd7tA Y] 717k
Mann—Whitney U test& £3)] Z3|o]|2A B} A LE
WA SRS Hlasklar, ZHA] A T2 AH

OJAFEAI S Pearson’s chi—square testE o]23}o] A
AehoAT. AL WA A7RRAeL AL shEE o) ol
TE, Foro A2 Aujofut A |4=(Spearman cor —

relation coefficient) S ©]-83F th&AFI-E A (simple cor—

It

o

AAE Al eH, A 4 ArFaAel A ohy relation analysis) 2.2 A3t} pgho] 0.05 wjRiel 73
o JAEEE 9 FHEo| AdAo| dis] dotriizt -5 FATHOR ouigls AORE Byt
Ciei=g

iAF FAk= 2k 3 371 7HE o' 24l 9 A 7}
2 W A QbbE B, A1 AL Alof AL HHFEAIL
AL, S FAA] QRY AL AT Al AL o B A5 FHarhols 12.941(7-19AD F o v, dalrt 4
AAL AZE AL, Qb 5 AL BAl AAL EAEZ H(11.8%), oAz7} 309(88.2%) 22 oA} o] EA}o] ]
ubAEA 2l (MRDD), #AZEEE 71534L 4120 4 &8 7.5:101903, HFFHTEYHS 24170 D (2477
AH(schirmer test) 5-& Alatoict. <tel AFE T2 Do|qdrt. Lolatoll Al THAA AE ATA] Ha Hol=
2 Z2HA Aol E AL 15 Yo Al 1LIAI(G-16AD™, A4 Agkoz Aghhre & 7pARA
th o] Hlgo g 7| oRl Mourits'o] YALEE IYF o2 A7 74 Hit 717k 18.27 L (HA—55
(clinical activity score)® ZA3}91, FZ% (severity) N olgct A A3k 7HEEo] gl oL 81(23.6
L modified NOSPECS classification'™"' 0@ E=a}9ct %)olH, FAA= gigloLt 7HY EAgo] 9= Ao} 13

(Table 1).
Z+ Z27k0] SAA HAL8 SPSS software Z213(SPSS
12.0 K for Windows )& o|-&5}5ch o9, Axtgzt 7|17,

Table 1. Modified NOSPECS classification"’

H(38.2 %) 33t Table 2).
3450 MRS 3AE TEo]|EA B 147 (41.2%),
SIARE 7MY 201(58.8%) 07 = Fog HEslg

Class Definition

No Physical signs or symptoms

Soft tissue involvement, with symptoms and signs
Proptosis

Extraocular muscle involvement

Corneal involvement

Sight loss (Optic nerve involvement)

ALk~ W~ O

Only signs, no symptoms (signs limited to upper eyelid retraction, stare, and eyelid lag)

Table 2. Demographics of the patients

Patient characteristics Graves disease Hashimoto’s thyroiditis p-value”
Sex (M/F) 1/13 (7.1/92.9) 3/17 (15.0/85.0)
Age diagnosed with thyroid dysfunction (years) 113 +3.2 11.0 £ 2.9 0.748
Age diagnosed with thyroid orbitopathy (years) 13.1 + 2.8 12.8 +2.9 0.824
Duration after diagnosis thyroid dysfunction to thyroid 17.6 +£ 2.0 189 + 2.2 0.870
orbitopathy (months)
Follow-up period (months) 249 + 7.7 237175 0.652
Familiy history of thyroid disease 2 (14.3) 6 (30.0) 0.302
Passive smoking history 5(35.7) 8 (40.0) 0.807
Hormone status at diagnosis
Hyperthyroidism 13 (92.9) 4 (20.0)
Euthyroidism 1(7.1) 7 (35.0) p<0.01"
Hypothyroidism 0 (0) 9 (45.0)

Values are presented as mean + SD or (n).
"Mann-Whitney U test; "Pearson’s chi-square test.
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Table 3. Clinical manifestations of pediatric thyroid-associated orbitopathy

Clinical feature

Total patients (%)

Graves disease (%) Hashimoto’s thyroiditis (%)

Eyelid swelling 14 (41.2)
Eyelid retraction 8 (23.5)
Lig lag 6 (17.6)
Conjunctival injection 5(14.7)
Chemosis 3(8.8)
Swollen caruncle 2(5.9
Corneal staining 3(8.8)
Proptosis 3(8.8)
Muscle hypertrophy 6 (17.6)

8 (57.1) 6 (30.0)
5(35.7) 3(15.0)
3(21.4) 3 (15.0)
4(28.6) 1(5.0)
2(14.3) 1(5.0)
1 (71.4) 1(5.0)
2(14.3) 1(5.0)
2 (14.3) 1(5.0)
4 (28.6) 2 (10.0)

Table 4. Clinical activity score of pediatric thyroid-associated orbitopathy

CAS Total patients (%) Graves disease (%) Hashimoto’s thyroiditis (%)
0 19 (55.9) 5(35.7) 14 (70.0)

1 8 (23.6) 4 (28.6) 4 (20.0)

2 3(8.8) 2 (14.3) 1(10.0)

3 3(8.8) 3(21.4) 0

4 1.9 0 1 (10.0)

5 0 0 0

6-10 0 0 0

Total 34 (100) 14 (100) 20 (100)

For each item present, one point is given. The sum of these points is the CAS (range 0-10), 0 = No inflammation; 1-3 = Mild inflammation;

4-10 = Active inflammation of the orbital tissues.
CAS = clinical activity score.

oh Zgjo| B ¥ 147 F A 71 HAME A
715/ H 1S AlLjgt 147(93.3%) 9] M3 71534
e BRI E A eFEX|EQ Methimazole
(Methimazole®) 2 Aljatgict. SIARE 7HAAS 32}
207 5 99 (45.0%)2 1A 71 sAHHEH R A &
2EA1Q

Y

o

Levothyroxine sodium (Synthyroxin®) &2
on, I 7153V dE 478(20.0%) 2 A4
|s/del 778(35.0%) ol A= A 7S HARE 5
AlgYste 7 kbl

34e) TP A SR 5 HEAro] MR A9 15
H(44.1%) 01311, o] F LFlo|BA B
ANEE ZAHAELS 67(30.0%) 01t YFEH o=
E5E 14%41.2 %), =AE $EF 89(23.5%), =A
A 65(17.6%) & =AE S/ 7 okt
P ZAbow A 28 53(14.7%), Au BE
, A A bk 39(8.8%)0]%dtk ShtE
378(8.8%), tet Ty Lokt vidhrt Bk
675(17.6%) 0] Itk Bt A= <2t 1
Jdojm, AR5 24 glleh 1 9 Alopas, M
Qb L5, BAlo) 2R Al HEAR flgck
1 SRRpoA SHAIRE IPFAH SRbET S
ot 2] Aol BAHOR o5
.703, Pearson’s chi—square test) (Table 3).
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B OFLES 7he 901 15.8 mm (11.2—21.9 mm), %
mm (11.9-21.7 mm)o|H, 155 SAM| &=
3ol A= Hit 9oF 19.4 mm (19-21.5 mm), ZoF 19
mm (19-22 mm) 2 F7}= 90tk Y=AZ A EA 2
(MRD1)= B $<9F 3 mm (1-6 mm), Z¢F 3 mm (2—6 mm),
EAESHET 715 A e Bat 99t 11.8 mm (7-16 mm),
ZF 11.1 mm (6—14 mm)o]H, ol =7AE 9| T2
B 291 0.4 mm (0—2 mm), F<F 0.4 mm (0—2 mm)o]
et 22 AAMschirmer test): Hat $°F 17.8 mm
(2—30 mm), et 18.6 mm (2—30 mm)=Z 10 mm »|7-
878(22.9%) 01tk Bt 2> AW FAIA] $F 15.8
mmHg, ZF 15.5 mmHg, A FAJA] 2<F 16.2 mmHg,
#Qt 16.0 mmHg, 3Py FAJA] 9-¢F 15.9 mmHg, <t
15.8 mmHg= AAA7A o2 T2rE| Qe
WA S AHA] A= M4 A} 199(65.9
%) 0O, 50% ool F5Ako] YeRA] kot
t}. ¢FEAto] 9= 1578(44.1%) 9] A oA obpRE
et Hz 2ol ~Ado=R 14 8%(23.6%), 274 349
(8.8%), 374 3(8.8%), 474 1H(2.9%) o], 57 oA
Sk ol BEx Wil SARE ZHFAE ERpe) oA
SEE vHlWAl F 270 FAA foAd HolR] gkt
(p=0.138, Pearson’s chi—square test) (Table 4). Modified
NOSPECS classification'"''o] o3t 2w B& Zn} oF
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Aol YA ok 19%(55.9%)-2 07 3gstalct.
oA Ql= 159 (44.1%) 2] iAol A= el T2y
Ab 9okt m|T Wl zhukal Ao 14 119(32.3%),
27 499(11.8%)0]H, 37 o2 gloith. Teo| = wyat

0]-83t TheARTEA (simple correlation analysis)S A]3
toth TSH, free T4, ZHAHAAZS 2R =04 A
Al A 3, e 2228 g4 25 AR o2

QTS FEE0) ) FAROR felskA gto

ol

lo

SPANE A S S5 Bl WE Aele H(p>0.05), ¥ AHAE HAFAH—0.1<r<+0.1).

EAXNOoR 89517 o9thH(p=0.142, Pearson’s chi— o] & free T4t QFFEZ7 AAto A S-okx} FoF m= oF

square test) (Table 5). T=25A4%of wet ol 4 AIHAE HoAF)
Aola} 2ZA] Al3Ygt TSH, free T4, AT E2ZE (r=0.361, r=0.405) (Fig. 1).

84|, TSR A A, SPE]?E:?EEa A= Ao A5R e 9 AEg A= AW 5 2

Agsleto] A SHEF0 AEEE, 5w Auy EA A 55 AR A97E 91.2%% tF-Eolglon, A

£ Au|ojut AFA|4=(spearman correlatlon coefficient) & 2ol FU A 77 Q3 Ao gt =

Table 5. NOSPECS classification of pediatric thyroid-associated orbitopathy

NOSPECS Total patients (%) Graves disease (%) Hashimoto’s thyroiditis (%)
Class 0 19 (55.9) 6 (42.9) 13 (65.0)

Class 1 11 (32.3) 5(35.7) 6 (30.0)

Class 2 4 (11.8) 3(21.4) 1(5.0)

Class 3 0 0 0

Class 4 0 0 0

Class 5 0 0 0

Class 6 0 0 0

Total 34 (100) 14 (100) 20 (100)

NOSPECS = no physical sign, only signs, soft tissue involvement, proptosis, extraocular muscle involvement, corneal involvement, sight loss.
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Figure 1. Scatter plots depicting relationships between Free T4 and Proptosis measured by Hertel exophtalmometer. Continuous
lines represent regression lines of relationships. (A) Free T4 vs separate value of right eyes (in mm) measured by Hertel
exophtalmometer. (B) Free T4 vs separate value of left eyes (in mm) measured by Hertel exophtalmometer.

Table 6. Treatments of pediatric thyroid-associated orbitopathy

Treatments No. of patients (%)
Conservative treatment (artificial tears, therapeutic lens) 31 (91.2)
Medical treatment (steroid therapy) 0 (0)
Radiotherapy 0(0)
Surgical treatment (lid surgery) 3(8.8)
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3t 712 Q7= 1o Uretsky et al*'e] &17tol| 4] NOSPECS

classification 03 11(47.8%), 14 84 (34.8%), 24

Table 7. Key ophthalmic findings of studies of pediatric thyroid-associated orbitopathy

Uretsky24 Young® Gruters™ Chan’ Present study
Number of cases 34 33 43 83 34
Ocular signs (%) 67 48 37 63 44
Proptosis (%) 3 3 7 12 9
Lid lag/retraction (%) 63 45 37 50 44
Restrictive strabismus (%) 6 0 0 1 0
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Table 8. Severity of pediatric thyroid-associated orbitopathy in different studies

Uretsky24 Young25 Gruters™ Chan’ Present study
Number of cases 34 33 43 83 34
NOSPECS classification
Class 0 11 (47.8%) 17 (51.5%) 24 (55.8%) 31(37.3%) 18 (52.9%)
Class 1 8 (34.8%) 12 (36.4%) 16 (37.2%) 21 (25.3%) 12 35.3%)
Class 2 3(13.0%) 309.1%) 0 12 (14.5%) 4 (11.8%)
Class 3 1(4.3%) 1(3.0%) 3(7.0%) 7 (8.4%) 0
Class 4 0 0 0 1(1.2%) 0
Class 5 0 0 0 11 (13.3%) 0
Class 6 0 0 0 0 0
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The Clinical Characteristics of Thyroid Orbitopathy in Thyroid
Dysfunction Pediatric Patients

Jeong Bum Bae, MDI, Hye Mi Cheong, MDl, Jae Ho Yoo, MD, Pth, Yoon Hyung Kwon, MDl,
Hee Bae Ahn, MD, PhD'

Department of Ophthalmology, Dong-A University College ofMedicinel, Busan, Korea
Department of Pediatrics, Dong-A University College of Mediciné’, Busan, Korea

Purpose: To investigate the clinical characteristics and treatment methods for pediatric thyroid-associated orbitopathy in
pediatric patients with thyroid disorders.

Methods: To determine the prevalence and clinical characteristics of pediatric thyroid-associated orbitopathy, we retro-
spectively analyzed the medical records of 34 patients admitted to the Pediatrics Department of our institution between
September 2010 and September 2012. The patients had been diagnosed with autoimmune thyroid disorder and were ad-
mitted for treatment of thyroid-associated orbitopathy.

Results: In the 24.1 months of follow-up observation, 14 patients were diagnosed with Graves’ disease (41.2%) and 20 pa-
tients with Hashimoto’s thyroiditis (58.8%). Of the 34 patients, 15 (44.1%) developed eye symptoms. Among the eye
symptoms, lid swelling was the most prevalent in 41.2% of patients, followed by eyelid retraction in 23.5%, lid lag in 17.6%,
conjunctival injection in 14.7%, proptosis in 8.8%, and extraocular muscle hypertrophy in 17.6%. Severe impairment of vis-
ual acuity, visual field, and ocular motility were not observed in our study. Although eyelid surgery was performed in 3 cas-
es, most patients were treated conservatively.

Conclusions: Pediatric thyroid-associated orbitopathy was frequently observed in patients with Graves’ disease and
Hashimoto’s thyroiditis. Compared to adults, children showed milder disease manifestation and progression, and the dis-
ease could be managed with conservative treatment.

J Korean Ophthalmol Soc 2013;54(8):1149-1156
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