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Clinical Characteristics and Outcomes of Smartphone Overusers with
Acute Acquired Comitant Esotropia
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Purpose: To evaluate the clinical features and treatment outcomes of smartphone overusers with acute acquired comitant
esotropia.

Methods: We retrospectively reviewed the medical records of patients = 15 years of age who used a smartphone for > 4 hours
a day for > 1 year, and who were diagnosed with acute acquired comitant esotropia from May 2011 to January 2016. We ana-
lyzed sex, age at the time of manifestation and duration of esotropia, refractive error, deviated angle at the first and final visits,
and the results of refraining from smartphone use, use of the Fresnel prism, and surgery for esotropia.

Results: A total of 13 patients were studied, including 8 males and 5 females. The mean age at development of esotropia was
22.7 +9.7 years. The mean duration of esotropia before the first visit was 28.0 + 33.0 months, and the mean follow-up period was
16.4 + 16.4 months. The mean angle of esotropia was 21.8 + 7.0 prism diopters (PD) at distance and 22.2 + 7.9 PD at near.
There were eight myopic patients; the other patients were emmetropia. The esotropia of all patients did not improve after refrain-
ing from smartphone use. There was no improvement in five patients who were wearing the Fresnel prism for =4 months. A total
of six patients were treated with bilateral medial rectus recession; only one patient remained orthotropic at postoperative 6
months, three patients were undercorrected, and two had a recurrence.

Conclusions: Esotropia persisted after refraining from smartphone use or wearing a Fresnel prism in acute acquired comitant
esotropia patients who were smartphone overusers, and the surgical prognosis of these patients was relatively poor.
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Table 1. Demographic characteristics of patients

SRt| FHSHURIHA -

Duration of BCVA, Deviated angle of Daily Duration of Spherical
Age . . Glasses- .
esotropia before Rt/Lt esotropia, smartphone use smartphone use . equivalent,
(years) visiting (months)  (logMAR) _ distance/near (PD)  (hours/day) (months) "™ RyLt (D)
1 15 F 36 0.0/0.0 25/30 4 12 + -2.50/-2.875
2 16 M 6 -0.1/-0.1 25/25 4 12 + -5.25/-5.375
3 16 M 3 0.0/-0.1 15/15 4 24 + -1.75/-2.00
4 16 M 3 0.0/0.0 30/30 4 60 - Emmetropia/
Emmetropia
5 46 F 24 0.0/0.0 20/20 6 24 + -1.75/-2.25
6 36 M 120 -0.1/-0.1 20/20 5 24 - +0.25/+0.25
7 16 F 3 0.0/-0.1 35/35 6 12 + -6.00/-2.00
8 16 M 12 -0.2/-0.2 43/18 4 24 + -0.375/-1.25
9 22 M 36 0.0/-0.1 30/30 5 48 + -5.00/-4.50
10 28 M 60 -0.1/-0.2 15/10 6 60 - Emmetropia/
Emmetropia
11 30 M 2 -0.2/-0.2 25/25 5 12 - -0.25/-0.25
12 17 F 36 -0.2/-0.1 18/18 5 60 - Emmetropia/
Emmetropia
13 21 F 24 0.0/0.0 20/20 8 12 - +0.50/+0.50
‘-> means ‘myopia’ and ‘+’ means ‘hyperopia’.
BCVA = best corrected visual acuity; Rt = right; Lt = left; PD = prism diopter; F= female; M = male.
Table 2. Clinical characteristics of Fresnel prism treatments
Age Dura?ion of Deviated angle of esotropia (PD) Dura.tion of F?esnel Amount of
Sex  esotropia before Before Fresnel  After Fresnel prism-wearing Results
(years) . . . . . change (%)
visiting (months) prism-wearing  prism-wearing (months)
2 16 M 6 25 24 23 -4 Operation
4 16 M 3 30 25 16 -16 Operation
6 36 M 120 25 25 4 0 Operation
10 28 M 60 15 20 5 33 Fresnel prism continued
12 17 F 36 18 25 4 38 Fresnel prism continued

PD = prism diopter; F= female; M = male.
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Table 3. Surgical outcomes

Age Duration of Esodeviation Deviated angle of esotropia (PD)
Sex  esotropia before  before surgery  First surgery Before  Postoperative Postoperative  Second surgery
(years) surgery (months) (PD) operation 1 day 6 months
1 17 F 36 30 BMR 5.0 mm 30 Ortho 24
2 16 M 18 25 BMR 4.5 mm 25 12 Ortho
3 16 M 28 25 BMR 4.5 mm 25 6 20 BLR resection
(4.0 mm)
4 16 M 20 40 BMR 7.0 mm 40 20 25
6 36 M 124 25 BMR 4.5 mm 25 25 18 RMR re-recession,
RLR resection

9 22 M 42 35 BMR 5.5 mm 35 20 20

PD = prism diopter; F= female; M = male; BMR = bilateral medial rectus recession; BLR = bilateral lateral rectus; RMR = right medial

rectus recession; RLR = right lateral rectus recession.
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6 months

________ o g:z:; Figure 1. The course after first sur-
———e——— Case3 gery of 6 patients who were performed
7o Cased | ilateral medial rectus recession. Only
— - — Case 6 . X

— —o—— Case9 one patient (Case 2) achieved ortho-

tropia at postoperative 6 months. Two
patients (Case 1, 3), showed good
alignment within 10 prism diopter at
postoperative 1 week, but the angles
of esotropia were increased. The other
3 patients were undercorrected.

Sk QIR Al W fisene, 9ol dhel
] ¢t} Franceschetti g (113)2> ZFAo] ¢l
L gz fAEE Bk AAdely JALe B2L

IS

. Bielschowsky & (Il )&
ol A Tt A 2l 2ol

e W 283 nso Bage] Suslel WA

e
-
2,
ol
rlr
rH
>
10
Z
1
- \
) -
Hir
g9
|o
v
s
4
e
o,
=]
ox
tlo

Miller®2] 37}

A glo] AR o] ele Hots) FHsIE ol
o et mE SolA AutEE dith ALg Welo] 919
o AUEE So] QARARAL 54 5o Qukael 2
Aelakelo] ujste] 24, Lo oS o EalA 27



ek
>
pass
o
k1
O
L‘-L
Ry
30,
i
El
o
1)
)
g
rlo
rH
L
°© 3
EN
i)
= e

o) %&%‘% Lursitl= Blelschowsky?ﬂJ H“\“ﬂ
I AR 71 e 2 A7 EEE 4 e Ao A
ZHEe)y ey AupEE drp AREARY] Rl w9 w2
o] Blsto] 15 AFoARE AR ZE WA Alolu e, ot
A S AnEE Hop AR AHA = Sl Hl 2HA7E
P ‘37‘5}3} wpeha] 2upEZ Hep ARgAte] sk
WARA] HHAY o] wheh St e W Ao
3F H o] .ug_zﬂ— Aolt}.

gRloll A WARAIZE Z4RE7] HHAERE Aol AR, 1HS
WARAIZF iR o2 qlsto] 2HA17] lﬂ A&
= 7Fs/de aefstolof 3tk o] A= R A
£ FABHL S7] diwoll AN oy gteo] oFagt
AHlE vtk & Aot ZehE s s 2R Y
AAGo] E5FstAaL, AN E 3ol B7FssHith
upepa] ZFEWARA o] AR Ths e viAlE 4
of. =4, fi—trz*l%ﬁrL A 7HsAol Slk
FASTTE FHFHLAWAA O Hgke] 7 2
2 21EE FPol= dAAHo] IFEHA = Aol
Zo|tL.? ole} th2A FAFTHAARWAAIHE HH=
3 EEH JAAER o] 24E 4= Utk & A7
A= 13] Ei= 23] —’F—%r% %ﬂ@l Fe= B EE 2=
A= dAIAIE ] 3AEA, FAY D AN 53
o] 7Rkt

AL ek A3k SR SRR o
alo] B3t Lee et al’ Q] AoAL AnfEE 2oh T |7
Ar YAA|Zbo] W 2775 + 1147PDO|A] 17.50 +
G4SPDE sl olsf e, 2 el LofE
SHE 4A7E o, 1 ol ARESE 139 iAo AntE
E ARG AREE AlRtetEE St ou, WARKZ Aol 2
A= QAT ol Lee et al’ 9] AFolA= Wl A YA
Al A& 7|7bo] B4t 5.83 £ 289701, & A= B
o 28.0 + 33.070 & Wdste] WARA] A|&7|Kto] H &
A= 7] whize] 3ol Agto] e 7Fe/dol ek 1
Pt 3 Aol A AL A%7I70] 319 ikl B3k 5
B apitel gt o Sit}. 3 e Aol 472)
YARAIZE 271 40PD oo 2 2 Holgick. wekA] YAt
A A&7\700] Bre Ao @. Aok WAAZE Aok
B AR YA FETL skl off e Ao
2 HOth ® RE $AE0| AFE T AnfEEZ AIRS =
ek wsgo), $s A8E FusE Talg
whgo] A2t ATkEE S0 K7k Hol e THs Aol
Ik, webA] ol2iFt 79 YA WAl 27]0] ARLEE A}
£& 95] FUINEE slol, Aol vk oFare Al

S

do x@ et

[e]

o Am ox rSL' ;9
o 4o [{r @

H

A
o

SpiererB—E 10‘339] T}/ﬁj_‘?— 42 ;‘qLH/\]—A] A2 iAo
=

4% § 2REE AW, 6o 4 3 B3, 4
ol 46PDS] Al AL BCEL Sf51ck 2 gl
£ 2SS S 7] vl Spierer] A A}
of u|5st 4 girk. Kim and Kim*& S4502 %A}
A= e 157go A 1172 ‘%_‘rJ Bl
A2, 49N YA A
A AYE 3 EE Y 39Tk Lee et al’
T FATHLARAR Ol Histe] 399 bz S+
&5 NS A3t wE A9R SEE ok skglck mra}
H A Sd & 2549 Aol e AFoAE
A7) B0 A% 3 4 glsich olo] slstel ®
TFoME S WAL FHAES AldT 68 & 1“*01]*1“
491 gAste] Ul ek 44 AN Wt & &
A7l 2] o delog Azbs)] B 4~ 9 Aoz A
Z‘H, & A WA R87170e] gt 4071 (18- 1247 D) =
0 BoR U] O3 Al o] MRS 4
3,11:}‘— o]t von Noordenf| w2 REZAYAMA],
OPUARA], AL Fo] A&E= A9 PAT P30l
A 4= AThaL ShoATh ol Atol £3HE fhAbofA =
A ALAWAAZE 3 ALEHA WAZ F-50]
S AN 9 ARA AT FUS A0 4
& % WY WEkE Sotow BT 4 ¢
o] LAA ke oidgleu, W3
P— d& WA = ik =4, AL5E WARR
% o= 2)al2e] e3Pt Qoiut o]
2 Qlste] et YREEAEY] At oiSHA
7Hsdo] 9tk Meyer et al ™S LA|7} BukE FAAWARA
470l AR AE)H BAS Falo] 41 m o)xe] A
37} 9l2S skt 2 o9 kx5S Bielschowsky
ol sk Meyer et al° 9] At BE 7|20 2}
o7k QAR T AR W TEg 2AAYOR Qg
furo] whg7 o2k HolA B Q] RS o4
of Arap7E AE 7ol ok & delA 13
< BE WA AES A el 22 A
S8 Qlsto] YH2FAE 5 ALY AL AU 7}

rE
>
)
ul
o
_\3
re

Lo o N oz oit 1
rid,
a2
I
]
of
"2 o

o
ol
o)
2
5: NI
N

T\" rL]
J.J ﬂJI

SAS AT 4 Sloh AR SAEA e A A7)
912 % AIrHe Alolck Repka et al'*S FHUAA 4
A ZeEASe AwE T 248 YA 2o ot 4
&t Tto] ZEFAGS AR o ol Hlste] &
At o 29kcha $F9t). Velez and Rosenbaum'' 2 17
o AU BAE S A ZeHALE AWT 2

173



- CHster ket 3| x|
AW e 2o BRI 44 A ZEHS
& AT 2olA 4 T AAYAIZ} B Hodrka 519
o B QAToA] S AW 6He] B % 39N %
A 6/MY o4 e HEsolaL, o5 xelEHS 7]
S AJ3E Ao] ST & 4 9ltk. o] 31 % 1Wo]
2% T UM A7 SAER A Yl 59
o) WA TZEARANE Sato] NS EHe
Aou), mAEASANE B0 ARE AWE 4 99

om Ze|EeolE A-ZhA] ko] 2H8hA] gkoith

ZeEA-SHAE ABE R otdld AEolAA 22
%‘31‘6‘@/\]‘; SAE NS F Sl zho] ARAZFo] Qo] A
WAENRS sl 9l

Jotterand and Isenberg'®= T AYALA] xjollA] H 0.8
102 mm 2o oM e AT B 1.7 £ 0.8 mm
FTHE O R TAAES Fote] 178 F 13WelA
10PD ©]5}2] ZFJUAA S Byt 3Fgct & o JLof| A
= YR SFFred AEA gaL R g
Ao A A Ee AEEE daE otk S| 4004
FeFge 1| mm FEAZ Y, Audes AT 5 itk
s 2 Aol A A Ao} 1S AlEkA| ok
O, & g% Qlo] FEEolUd 2Yes

2 5 e Ao YZun ofo] tet F7kalel At 2

h‘

O

28 o= AztEc

s o1e] AR S T B3 S7h Hof AnkE Aust
SP7lell Qb7 Sleks . APHEE ALG FH ofyt Sl
o A omT ol RojA T ¢ FUSAE THTH: 4,
ol WALFASER ARl 44 W 7o) Wzt
BHsotts WS 5 4 otk OE F o we 3%
S Yo BAT Bart 9L AoE AztE, B
oo AUFEE AL F0 ol RS o Haks] Selg 4 b
WS gksjo} g Floleh. B3 F5 ool AL FA
B N2 EAE SO e peupEe A wavt 9
¥ oz Az

AEHoR FAFAYAWAAN AntEE Theh Ap
8 Aeo] Gl A9, AVREE Abg Ashr T dmels
g FolE WAAZE A&ET, 712 PR 24
2 Aste W Aut Beslelr. AnfEEe] Abgol
USSR, GEET Fobgl ABAY oA
3k

SAFRYANAA B4 5 ATFEE Shet AH44)

B o

174

20184

H59H M2z~
S77F ARG, oHgt - Aol Higt o7t B
22 9lo o 7lulslz| dhotol B Aoz AlzFsC)
REFERENCES
1) Clark AC, Nelson LB, Simon JW, et al. Acute acquired comitant
esotropia. Br J Ophthalmol 1989;73:636-8.
2) von Noorden GK. Binocular Vision and Ocular Motility: Theory
and Management of Strabismus, 6th ed. St Louis: C.V. Mosby

Company, 2002; 324-5 .

3) Williams AS, Hoyt CS. Acute comitant esotropia in children with
brain tumors. Arch Ophthalmol 1989;107:376-8.

4) Lee JM, Kim SH, Lee J1, et al. Acute comitant esotropia in a child
with a cerebellar tumor. Korean J Ophthalmol 2009;23:228-31.

5) Musazadeh M, Hartmann K, Simon F. Late onset esotropia as first
symptom of a cerebellar tumor. Strabismus 2004;12:119-23.

6) Burian HM, Miller JE. Comitant convergent strabismus with acute
onset. Am J Ophthalmol 1958;45(4 Pt 2):55-64.

7) Lee HS, Park SW, Heo H. Acute acquired comitant esotropia re-
lated to excessive smartphone use. BMC ophthalmol 2016;16:37.

8) Kwon MS, Nam KW, Seo BK. The Survey on Internet
Overdependence, 1st ed. Seoul: Ministry of Science, ICT, and
Future Planning, National Information Society Agency, 2016;
27-54.

9) Oh CS. A case of acute concomitant esotropia with central corneal
ulcer. J Korean Ophthalmol Soc 1984;25:303-5.

10) Hussaindeen JR, Mani R, Agarkar S, et al. Acute adult onset com-
itant esotropia associated with accommodative spasm. Optom Vis
Sci 2014;91(4 Suppl 1):S46-51.

11) Ishikawa S. Examination of the near triad in VDU operators.
Ergonomics 1990;33:787-98.

12) Savino G, Abed E, Rebecchi MT, et al. Acute acquired concomitant
esotropia and decompensated monofixation syndrome: a sensory-
motor status assessment. Can J Ophthalmol 2016;51:258-64.

13) Spierer A. Acute concomitant esotropia of adulthood. Ophthal-
mology 2003;110:1053-6.

14) Kim YT, Kim MM. Clinical aspect of acute comitant esotropia. J
Korean Ophthalmol Soc 2002;43:539-43.

15) Meyer E, Ludatscher RM, Lichtig C, et al. End-stage fibrosis of the
lateral rectus muscle in myopia with esotropia. An ultrastructural
study. Ophthalmic Res 1990;22:259-64.

16) Repka MX, Connett JE, Scott WE. The one-year surgical outcome
after prism adaptation for the management of acquired esotropia.
Ophthalmology 1996;103:922-8.

17) Velez FG, Rosenbaum AL. Preoperative prism adaptation for ac-
quired esotropia: long-term results. ] AAPOS 2002;6:168-73.

18) Jotterand VH, Isenberg SJ. Enhancing surgery for acquired
esotropia. Ophthalmic Surg 1988;19:263-6.



MHr
i
oH

Xt

2t

ILHAFA] 2

ol
=

.|

M
(]

XILHALAIZ

on
pal

oM 9=

@]
iy

arl

X 2

<2l
=

=
,_ot

014, 11 01N AR

ADIEE &

4 AL ARAIZY,

2]
=

o

LA

=
<)

A &

o
2]
=

U
2 139 5 Yt 8

. GIZH 5HOIAL, ARA

o
o

SHACH LjARA]

Helo| M "ot 21.8 £ 7.0PD, 2 AH2|0|AM 222 £ 7.9PDRICEH ZAI7t 8%

o o
ﬁﬁﬂ

2t

W AFAIZIO] o2 RAIEULD 3E2

<2l
=

152 674

3 Ul
=
n <|
= __=._._
ol &

ol
o3

|X| 2018;59(2):169-175)

ol
ol
&)
od
od

==
()
~

175



