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Purpose: To determine whether the clinical features of intermittent exotropia (IXT) needing muscle surgery were different in the
ophthalmologist-detected and non-specialist-detected groups (including parents).

Methods: Medical records of 218 children (mean age: 5.9 + 1.4 years) with IXT of = 20 prism diopters (PD) were reviewed
retrospectively. The angles of deviation were measured using the prism and alternate cover test and assessed by two oph-
thalmologists using photographs with a translucent occluder (photographic angle). The IXT subtype, fusional control, stereopsis,
suppression, and spherical equivalent (SE) were compared between the ophthalmologist-detected and non-specialist-detected
groups.

Results: Mean 25.8 + 6.8 PD of distant angle of IXT was first detected by the ophthalmologist in 41 patients (18.8%) and the
non-specialists in 177 patients (81.2%). The deviated eye was more myopic in the ophthalmologist-detected than non-special-
ist-detected group (-0.77 + 1.59 diopters [D] vs. -0.19 + 1.48 D, p = 0.03). There were no other differences between the two
groups. A comparison of 39 age- and non-dominant eye SE-matched pairs demonstrated that the measured angles for distant
and near fixation were smaller in the ophthalmologist-detected than non-specialist-detected group (24.0 £ 6.8 PD vs. 28.5 + 6.4
PD and 26.9 + 6.6 PD vs. 31.0 £ 6.4 PD, respectively, p < 0.01), while the remaining characteristics, including the photographic
angle, were similar.

Conclusions: In cases with small angles of deviation or myopia, IXT with angles requiring surgical correction were commonly first
detected by ophthalmologists during examinations.
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Figure 1. Representative photographs with a translucent cover. Angle estimated for intermittent exotropia of (A) 20 prism diopters

(PD), (B) 30 PD, and (C) 40 PD.
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Table 1. Characteristics of patients with intermittent exotropia (IXT) which was detected by the ophthalmologists and the non-specialists

Ophthalmologist (n = 41) Non-specialist (n = 177) p-value

Age at presentation (years) 63 +2.1 57 +21 0.79"
Age at onset (years) 6.1 £2.0 49 +25 0.25"
Female 22 (53.7) 113 (63.8) 0.23"
Angle of IXT with PACT (PD) 25.7 + 6.5 277 £ 6.3 0.63
Distance 243+ 7.0 26.4 £ 6.3 0.27"
Near 27.1 + 6.7 29.0 £ 7.0 0.96
Angle of IXT on photographs (PD) 28.6 £ 6.9 29.8 £ 6.2 0.13"
Non-dominant eye 29.4 + 7.7 30.1 + 6.8 0.09"
Dominant eye 27.8 £ 6.5 29.4 + 6.6 0.58"
Subtype of IXT (basic:DE:CI) 36:0:5 (87.7:0.0:12.2) 161:3:13 (91.0:1.7:7.3) 0.43*
Near stereoacuity (arcsec) 62.5 + 12.3 73.8 £ 9.7 0.80"
Worth 4 dot (SS:FS:FF) 3:13:25 (7.3:31.7:61.0) 33:55:89 (18.6:31.1:50.3) 0.19*
Fusional control (poor:fair:good) 11:23:7 (26.8:56.1:17.1) 59:91:27 (33.3:51.4:15.3) 0.69"
Dominancy (RXT:LXT:AXT) 13:3:25 (31.7:7.3:61.0) 55:33:89 (31.1:18.6:50.3) 0.19*
Spherical equivalent (D) -0.78 + 1.52 -0.24 + 1.48 0.06"
Non-dominant eye -0.77 + 1.59 -0.19 + 1.48 0.03
Dominant eye -0.79 + 1.57 -0.28 + 1.50 0.06"

Values are presented as mean + standard deviation or number (%).

PACT = prism and alternate cover test; PD = prism diopters; DE = divergence excess type IXT; CI = convergence insufficiency type IXT;
SS = suppression both at near and distance; FS = fusion at near and suppression at distance; FF = fusion both at near and distance; RXT =
right IXT; LXT = left IXT; AXT = alternating IXT; D = diopters.

*Independent t-test; "Pearson’s chi-square test; *Fisher’s exact test.
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Figure 3. Box and whisker plots showing comparison of spherical equivalent (SE) between the ophthalmologist-detected group and
the non-specialist-detected group. (A) SE of the non-dominant eye and (B) SE of the dominant eye. D = diopters.
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Table 2. Characteristics of patients with intermittent exotropia (IXT) which was detected by the ophthalmologists and the non-special-
ists after matching with the propensity score for age, sex and spherical equivalent of non-dominant eyes between the two groups
(propensity score =0.87)

Ophthalmologist (n = 39) Non-specialist (n = 39) p-value

Age at presentation (years) 6.3 + 2.1 6.1 +24 0.70°
Age at onset (years) 6.1 +£2.0 59+ 19 0.48
Female 21 (53.8) 19 (48.7) 0.50"
Angle of IXT with PACT (PD) 254 + 64 29.8 £5.9 <0.01"
Distance 24.0 + 6.8 285 + 6.4 <0.01°
Near 26.9 + 6.6 31.0 + 6.4 <0.01°
Angle of IXT on photographs (PD) 28.4 + 6.8 30.7 £ 6.3 0.17°
Non-dominant eye 29.1 £ 7.6 31.1 £ 6.6 0.28
Dominant eye 27.6 + 6.5 303+ 7.2 0.11°
Subtype of IXT (basic:DE:CI) 35:0:4 (89.7:0.0:10.3) 34:2:3 (87.2:5.1:7.7) 0.29*
Near stereoacuity (arcsec) 62.5 + 12.3 70.3 + 11.7 0.86"
Worth 4 dot (SS:FS:FF) 3:12:24 (7.7:30.8:61.5) 7:12:20 (17.9:30.8:51.3) 0.38*
Fusional control (poor:fair:good) 10:22:7 (25.6:56.4:17.9) 14:20:5 (35.9:51.3:12.8) 0.34
Dominancy (RXT:LXT:AXT) 12:3:24 (30.8:7.7:61.5) 12:7:20 (30.8:17.9:51.3) 0.38*
Spherical equivalent (D) -0.76 + 1.53 -0.64 + 1.76 0.75"
Non-dominant eye -0.74 + 1.60 -0.62 + 1.80 0.75"
Dominant eye -0.77 + 1.58 -0.66 + 1.79 0.76"

Values are presented as mean + standard deviation or number (%).

PACT = prism and alternate cover test; PD = prism diopters; DE = divergence excess type IXT; CI = convergence insufficiency type IXT;
SS = suppression both at near and distance; FS = fusion at near and suppression at distance; FF = fusion both at near and distance; RXT =
right IXT; LXT = left IXT; AXT = alternating IXT; D = diopters.

"Paired t-test; "Pearson’s chi-square test; *Fisher’s exact test.

o A Apolg WA LuE g vARI L WA 7
Sold el BT B9k Aol o 7
2 TS )RRl olWs ALY B HE ol 2PAKO oY R el QA 24 AHES B
WARYE BAT 5 YU S LBAAA Boke] sk ol AT A XLk A F1Eo] U A
19%% Qhatolrt 2% wARg $ RE Ryl wastel, Buo AU R A
RRLAAE APzt AAMESE W W 5 g, o] 9T 0 & 9 Ao gz
53] §URY AU WAl AH K b olgle B ATolA Qb AR A 39 vAgtE
o] Ik Son and Kim'* & Bw7} 75k FESIAA B of wlsh ApAlete] B TAIGE ol AXIgtol §aE
EX AAZE §32E At BAE0E Stk & 2 98 =ug 877} Bk, 2ade] Sk =
22 ApzoleleE 45 Holwl Rml FHIAZL E o 2AZE MM, Al Bk o) AT Aot wid
stk zsteh s £ ATelAL Qhmel 4 Gtk & Hush wdekd) R¥ JEE ggadol
A BRI wATe] FUERA AU odu] G A B 4 2B ol AgSha o] AL WSS
o7} oleh. UWE HAL ) ALY BT MAMAZ 4 ek B ATl AR Zo] AR )
=S BT AR A WY A B B B B bR A9, AKIgtel Hek ZAGH AR ofF ST
FURA S B0 AGSIGY] Rl WA S Atk AR ALY AR 247 B
o §RA Aok Aok A9l & AUk ol WA/l EA AL, olefd B YYHOE o U3 Ak
el Rt BT R AT REsk B o4 Faelilche Ruw Y BE 24 2APAE
Y2 YIS THF 371 AL BRSATE EA 915} UT Bote] RIS ATIAE BATL]
A BF, A YA, AR HE BAA ool mE £ gk
S FA AT ol 1AL ofe] A agdo] ® ATl TR APl o] T oy A
A TRt BRANS JHAA ol B g4F 27do] 2 of itk AMNIE, §UEA YIS mHS HE RS
RPN EE 25 WgskA] BRIk o)d Apeh B PRSI Ftgich Ea Hz: Wt that AHIALY
R 5 ook s 5 29 27, olot PHAAS  zu AAAAIZY BRRS 1] S8 AR} mE U

932



N

_Iiél

G,

0
Ho

A Wstl S wo] AiE BA o ARgsto], Wk 54

Tk ZFHQJAFAIS] ARAJZFO|LE ARAIRIE, v&ééﬂ &

HEAdS vhdskA] ekt 12]al AR Yo =

22 F7] Y8l A Gzo] Wadt A=l 20 PD o)Ak
E\'_}-

ARIAAE hFOR Sto] ofmrk 2R ARX|Zfol At

Az sol 7Aool HalA: BekA) Eara
SPAlRE B T 2z WAL clmtelatel H9et 1

UA) R A9 Uro] B4ska, HlwA g 7HEelAt
A ghote] MAAAIZT ARIARAZES B SIS 3%

Atets o7t vk ERE IFA QAR obe] 19%+= ¢t
FeAPE Az WA oA o] @A sofzelabt
ZF2 AgPst= A EAAF Y379 o Oo}ﬂx]u}ggh 2=
2ol D7} 2 s 2 4*114

=2 T M
ALALE, 4591 DLW FES LUl
Rpplziol A A7 B A9 oAbt AL

K
B A U Bt BT ol B Qo
Axlo] st wAsH) R ZHR LA W] Egol
]

REFERENCES

1) Han KE, Baek SH, Kim SH, et al. Prevalence and risk factors of
strabismus in children and adolescents in South Korea: Korea
National Health and Nutrition Examination Survey, 2008-2011. PLoS
One 2018;13:0191857.

2) Yu YS, Kim SM, Kwon JY, et al. Preschool vision screening in
Korea: preliminary study. J Korean Ophthalmol Soc 1991;32:1092-6.

3) Govindan M, Mohney BG, Diehl NN, Burke JP. Incidence and
types of childhood exotropia: a population-based study. Ophthalmology
2005;112:104-8.

4) Ahn SJ, Yang HK, Hwang JM. Binocular visual acuity in inter-
mittent exotropia: role of accommodative convergence. Am J
Ophthalmol 2012;154:981-6.¢3.

5) Serrano-Pedraza I, Clarke MP, Read JC. Single vision during ocu-
lar deviation in intermittent exotropia. Ophthalmic Physiol Opt

QAR E[E LRt

2011;31:45-55.

6) Hirota M, Kanda H, Endo T, et al. Relationship between reading
performance and saccadic disconjugacy in patients with convergence
insufficiency type intermittent exotropia. Jpn J Ophthalmol 2016;
60:326-32.

7) Kim JS, Choi MY. A comparison of reading speeds of intermittent
exotropia and normal children. J Korean Ophthalmol Soc 2020;61:
784-94.

8) Hatt SR, Leske DA, Adams WE, et al. Quality of life in intermittent
exotropia: child and parent concerns. Arch Ophthalmol 2008;126:
1525-9.

9) Hatt SR, Mohney BG, Leske DA, Holmes JM. Variability of con-
trol in intermittent exotropia. Ophthalmology 2008;115:371-6.¢2.

10) Hatt SR, Leske DA, Liebermann L, et al. Variability of angle of de-
viation measurements in children with intermittent exotropia. J
AAPOS 2012;16:120-4.

11) Hatt SR, Leske DA, Holmes JM. Awareness of exodeviation in
children with intermittent exotropia. Strabismus 2009;17:101-6.

12) Rosner J. Parents as screeners for strabismus in their children. J Vis
Impair Blind 1988;82:193-4.

13) Han KE, Lim KH. Discrepancies between parental reports and
clinical diagnoses of strabismus in Korean children. J] AAPOS
2012;16:511-4.

14) Son W, Kim WJ. Comparison between parental observations and
clinical evaluation findings in Korean pediatric patients with inter-
mittent exotropia. J Pediatr Ophthalmol Strabismus 2020;57:199-203.

15) Chung SA, Rhiu S, Park A, Yu J. Photographic assessment of inter-
mittent exotropia using a translucent cover. J Pediatr Ophthalmol
Strabismus 2021;58:331-8.

16) Burian HM. Exodeviations: their classification, diagnosis and
treatment. Am J Ophthalmol 1966;62:1161-6.

17) Stathacopoulos RA, Rosenbaum AL, Zanoni D, et al. Distance
stereoacuity. Assessing control in intermittent exotropia. Ophtha-
Imology 1993;100:495-500.

18) Superstein R, Dean TW, Holmes JM, et al. Relationship among
clinical factors in childhood intermittent exotropia. ] AAPOS 2017;
21:268-73.

19) Yang HK, Hwang JM. Decreased accommodative response in the
nondominant eye of patients with intermittent exotropia. Am J
Ophthalmol 2011;151:71-6.el.

20) Moon Y, Kim JH, Lim HT. Difference in myopia progression be-
tween dominant and non-dominant eye in patients with intermittent
exotropia. Graefes Arch Clin Exp Ophthalmol 2020;258:1327-33.

933



- Ofstotnpats|x| 2022 M 63 E A 11 S -

= ZEXE =
X2 WA} Xj0|Q} BT ZHHIQIAIA| S

S £20| HR0 ol ZIHMAIE Ma Y7ASH AFZ0| ool 2t 22 S H|R 6 HIXME IR oM ZHERIAA] 0]
CHEX| Lot axt stict

CHAD} HbH: T2 59 + 1 4M0l 202 2|5 LI SE(prism diopters, PD) 0|Af0] ZHSIQIAIA|Z2 RITtEte Sto} 218HO| 27|12 S¢f
HOE ZAGIUCE ZHHQIMNAl 2= LAXIF kol ARl 2t HIFE Q! 2o 2 L0, Za|SUU7I-AAME S AxAAZ
ot BEEEIIZNE Jte|1 ISt ATE HEg ez ME S 2HO0| HIISH MRIAAZ, HEHAMAl BF, 2 H, LA, Ixl, +H
d=OISXIE dluatict

dub B EAHZIAIAIZI0] 258 £ 6.8 PDQI ZHHRIAAIS 41H(18.8%)2 2 uQIAL7L 177H(81.2%)2 HIXMETF XS L7ASHIC
)\f | to] AHAIXYZX|7F QO AR A HIHMZ7H20f HIsh ZAIQ! Z4(-0.77 + 159 C|ZH[diopters, D] vs. —0.1

UQUCE = ZOIA LI0[2} AAIOHol TBIRXHS XIS HX|S 398S bl wafel, otukolArRof
2 7h0fl HlaH AfR/AX|ITH24.0 + 6.8 PD vs, 285 = 6.4 PD, 269 + 6.6 PD vs, 31.0 £ 6.4
oD, p<0.01), A mwa% IEL crg sxe wol7t U

ZE: 220 LRE HEo| PHHOIAARIE AAIZ0| ZiLE ZAITL SHHE FS oratolat 2zl

=l
Ls

3)2 Mt

HD"‘

njo

Sof Me ddote 47t
QkCt,
(CHErotmleta| x| 2022;63(11):928-934)

A& | Chung Woon Kim

OFCHEHm O|BrH3t QtupstmAl

Department of Ophthalmology, Ajou o’
University School of Medicine

¢
i)

934



