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Abstract

Background and Objective: Intermittent exotropia is the most common form of exotropia in children. Non-surgical
treatments include refractive error correction, occasional patching of the normal eye in young children, prism therapy, and
orthoptic exercises. This study aimed to compare the effects of wearing overminus spectacles versus patch therapy in 3- to 8-
year-old children with intermittent exotropia.

Methods: This clinical trial was conducted on 30 children (9 boys and 21 girls) with intermittent exotropia aged 3 to 8 years
with no previous treatment history referring to the strabismus clinic of Khatam-al-Anbia Hospital in Mashhad. Patients were
randomly assigned to two groups: Patch therapy (n=20) and overminus (n=10). In the patch therapy group, the patient’s
healthy eye was patched for 2 to 4 hours a day for 6 months. Overminus spectacles were selected based on cycloplegic
refraction between 2 and 4 diopters. Astigmatism was fully prescribed. Patient follow-up time was 3 months and then 6
months. Finally, data, including the size of the deviation and the degree of deviation control, were collected and analyzed.

Results: The median spherical error of patients before intervention in the overminus group was +1 diopter in the right eye
and +0.75 diopter in the left eye, and in the patch therapy group, +0.75 diopter in both the right and left eyes. Six months
after the intervention, the median spherical error in the overminus group was +0.62 diopters in both the right and left eyes,
and in the patch therapy group, +0.75 diopters and +0.62 diopters in the right and left eyes, respectively. No significant
statistical difference was found between the study groups. The median deviation size of patients in the overminus group
before intervention was +25 prism in distance vision and +25 prism in near vision, and 6 months after intervention, it was
+22.5 prism in distance vision and +20 prism in near vision. Also, the median deviation size of patients in the patch therapy
group before intervention was +25 prism in distance vision and +25 prism in near vision, and 6 months after intervention, it
was +25 prism in distance vision and +25 prism in near vision. No significant statistical difference was found between the
study groups. The median deviation control based on the Newcastle Scale Score (NSS) of patients before intervention was
3.5 in the overminus group and 4 in the patch therapy group, which was 1.5 in the overminus group and 3 in the patch
therapy group 6 months after the intervention. Although there was a greater improvement in control based on the NSS in the
overminus group compared to the patch therapy group.

Conclusion: Both overminus and patch therapy are effective in treating patients with intermittent exotropia. In patients using
the overminus method, deviation control is higher compared to the patch therapy method.
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Introduction

I ntermittent exotropia is the most common form of exotropia in

children. The condition is characterized by alternating periods
of fusion failure, followed by periods of maintained ocular alignment
and sensory fusion. Both surgical and non-surgical treatments are
common for this disease; however, there is a disagreement regarding
the timing and type of treatment.

Non-surgical treatments can control deviation, maintain stereopsis,
and ultimately improve visual function in these patients. In some
patients, non-surgical treatments may delay or eliminate the need for
surgery. One of the treatments used in this condition is wearing
overminus spectacles. Overminus spectacles work by stimulating
accommodation to control deviation and improve visual function.
Various studies have investigated the effect of non-surgical
treatments, including patching, wearing negative glasses, convergence
therapy, or even botulinum toxin injection, with each having different
results.

Given the problems of other non-surgical treatment methods, such as
intolerance in patch therapy or orthoptic exercises, and the limitations
of using high-power prisms, this study was conducted to compare the
effects of wearing overminus spectacles versus patch therapy in 3- to
8-year-old children with intermittent exotropia.

Methods

This clinical trial was conducted on 30 children (9 boys and 21 girls)
with intermittent exotropia aged 3 to 8 years (mean age: 4.53+1.4)
with no previous treatment history, who referred to the strabismus
clinic of Khatam-al-Anbia Hospital in Mashhad between 2018 and
2019.

Inclusion included an age range of 3 to 8 years, the presence of
intermittent exotropia in distance or near, a deviation of more than 10
prism diopters in distance or near based on the alternative prism and
cover test, and patient cooperation for examinations and
measurements.

Ophthalmological examinations included visual acuity assessment
(Snellen chart) and a complete assessment of eye movements,
including the alternative prism and cover test in distance and near. In
all patients, after measuring the deviation in distance and near, the eye
was patched for 45 minutes and the measurement was repeated. If the
difference between the deviation in distance and near was less than 10
prism diopters, the patient was classified as having a basic type. If
there was a difference of more than 10 prism diopters (less deviation
in near) after closing the eye, the eye deviation was rechecked with +3
glasses in near. If the deviation in near changed by more than 10 prism
diopters, the patient was placed in the group with a high ratio of
convergence to accommodation and was excluded from the study.
Only patients with a difference of less than 10 prism diopters between
the deviation in distance and near were included in the study.

In the patch therapy group, the healthy eye of the patient was
patched for 6 months, 2 to 4 hours per day. Patching was performed
alternately or on the dominant eye. The deviation control status was
measured and recorded using the Newcastle Scale Score (NSS) in all
patients. If the patient cooperated, near stereopsis was checked using
the Titmus test.

Overminus spectacles were prescribed based on cycloplegic
refraction between 2 and 4 diopters, with full astigmatism correction.

Patients were advised to wear the spectacles full-time. Follow-up
appointments were scheduled at 3 and 6 months. Primary treatment

success was defined as the presence of exotropia less than 10 prism
diopters for both near and distance vision, or improvement in
deviation control based on the NSS criterion to less than 3. Secondary
success was defined as improvement in stereopsis to less than 100
arcseconds.

Results

Before the intervention, the mean spherical error of patients in the
overminus group was +1 diopters in the right eye and +0.75 diopters
in the left eye. In the patch therapy group, the mean spherical error
was +0.75 diopters in both the right and left eyes. Six months after the
intervention, the mean spherical error in the overminus group was
+0.62 diopters in both the right and left eyes, and in the patch therapy
group, it was +0.75 diopters in the right eye and +0.62 diopters in the
left eye. No statistically significant difference was found between the
groups.

The median deviation size of patients in the overminus group before
intervention was determined to be 25.00 prism for both distance and
near vision. Three months post-intervention, it was 25.00 prism for
distance and 22.50 prism for near vision. Six months post-
intervention, it was determined to be 22.50 prism for distance vision
and 20.00 prism for near vision. Similarly, the median deviation size
of patients in the patch therapy group was determined to be 25.00
prism for both distance and near vision before intervention. Three
months post-intervention, it was determined to be 22.50 prism for
distance vision and 25.00 prism for near vision. Six months post-
intervention, it was determined to be 22.50 for both distant and near
vision. No statistically significant difference was found between the
groups. Additionally, the success rate in improving the deviation angle
(less than 10 prism) was 20% (2 out of 10 patients) in the overminus
group and 15% (3 out of 20 patients) in the patch therapy group.

The median NSS of patients was determined to be 3.50 in the
overminus group and 4.00 in the patch therapy group before
intervention. Three months post-intervention, it was determined to be
3.00 in both groups. Six months post-intervention, it was found to be
1.50 in the overminus group and 3.00 in the patch therapy group.
There was no statistically significant difference between the groups.

Near stereo acuity was assessed in 10 patients, and no change was
observed in near stereo acuity (range 40-400) in any of them. Other
patients did not cooperate for near stereo acuity assessment.

Conclusion

According to the results of this study, both the overminus spectacles
and patch therapy methods were found to be influential in treating
patients with intermittent exotropia; however, patients in the
overminus group exhibitd a non-significantly greater improvement
compared to the patch therapy group.
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Both the overminus spectacles and patch therapy methods are applied in the treatment of

patients with intermittent exotropia. Patients using the overminus method demonstrated
greater deviation control compared to those using patch therapy.




2T S pele Sy ypeman by (el &y 551 Ql'f ; [ v Jé P 3"‘ olKisty M *
e-ISSN: YeeA—FeAs  p-ISSN: 145Y—FY50
(AY 290 ) Foglow / Y7 0,590/ 1FF b

15T (g swd b

(b
B ABY olags 0 2l iz blio yo Overminus «Cus 3 odliiw! J1 duslio
@ (20T il o 1 A (295951 4 Ui

@ °;|.>o5)o,lfs,:ra‘i;l5~4:;;l§i‘ rc‘)lqv'%.b}o)‘&féc@ reé‘}wi)&w}fé¢® ‘*&ﬁm){é
Ol dgpdes o Sy pole oRails (5 Zaghl 05,5 holial g taghyl paass S0 ¥l s cagutie Sy psle olSails (i Cliidz S50 ¢ Sy i el )
bzl (S JLetils Bl pl g gt (S pole oKl ( Sy 4 il ¥l pl cagiie g (S pole olRils piier Dl 3 50 o mis il 550 ¥
Olpl e gt (S pale olKisly ¢ Sy cuslails

o>

et S o el Jol e (U Olags ] S35 3 5555 o Al A 55T 1B g die
Koo 1 oslizesl 1 eyl shite 4y anlllan pl sl S 3s5] SV ias 5 osd i il G b O25S 4o Jlo i i ARG
..L..«‘rngu'/‘,apr’gg_,f"jjf/‘g U Sl A L1 OU3 55 55 2 g Jolds > Overminus

Bl s Sl A GV w03 gitms g gliza 555557 40 Useo (55 F) 5 ey 9) Su8 10 gy (b 2 loi 1S ul i gmn 3 (99
5 GE ) 2lige 05 59 03 Folad Sypeots Splay A ol s 2 Lol @il Sl Loy s ] oloys & 0l nt o Ilays
Kb ok diey gy g2 el E LY ol T ks 4 lay Wl iz 2 i 05,5 4o idd a3ls awami (& 1) Overminus
5ol P oy 5 Ol s T JolS sty Al s S BT 303 £ U Y g STy 533 sl el] Overminus
Ak ol 5 (55T S il S S Sl g S il 0100 Jalid Ao lUb) g5 55 g olo T

55 025 fags 4V iz 3 A ) Cesly auiz Overminus 058 g2 s I o Ojlay JIS ) o il AL
235 s # 0/ IS 5 ol iz Overminus 05,5 g0 ddilde Gl oy ole T 5y g +0/V0 P A oz 5 oy i g
Sl golsrinn solo] SUS oy 3530 50008 35 45 33 s +0/TY 4 s +0/Y0 i b oz g Coly iz 2 igm 005
3 g3 d o G Ly olo T et +¥0 sy 4 - +¥0 93 s s alte /L5 Overminus 05,5 13 Oyl Sl il o jIb] 4iles . S
5t Y0 g3 s s e S S g 23,5 03 Slpliy Sl 61T s pimeas gy et Y0 S5 g i #1V/0 iy
ool Gl andllas 5,50 sloog S Olo 45 3 4 ot #Y0 S35 5 ey VO 5 s g Al ks G g 0lo T sy V0 K3
3 5 /0 Overminus o8 5 als/bs I M5 01, Lay Newcastle Scale Score (NSS) bws wlo! p S el J 28 ailo . d C5b (6,13 fine
axfllo 5y p0 cloog S 1o 45 2,5 urd r i 05,5 43 5 1/00verminus o5,5 43 alslbo I g ole T 45 A pni £ i 0,5
2w 2z 00,5 G iy OVRrMINUS 5,8 15 NSS by J 28 ey 425 Cdlli 3525 (5015 100 (55 0] Sl

s okisS 03z Syl 43 3505 30505 AKGS 25 75 55T 40 Usno Sploy Ologs 3 ol ige 5 OVRIMINUS 25 55 oo (S S domd
el o P o 4 S S/ il J s Overminus

SasS Koo i 270571 GIT SoSlg

sharifim597@gmail.com : Suig Sl oy « o pib doxo 1555 1 g duand 6 kuuans g3
COV-YYYAVE Y il o Sy aitr lidions 35 50 o(2) sbodll il Sy otz o Lo los ) (58 (2 ()8 S Al s 1 SLAS

ANEAVARYAY Hlaas! AAEATANIAR R ITY VE-YNYNY sl ol IAEATARYAS Joes

doys &S agdm 5 03 g S0 3 Sl e Olge 4 5 el 4o

Tans el b S 1y anale 31l oty S ol £ 4 lagte Ol AKE 45 555
Ll O35S 55 9558 e o ipls AEE 25555 P Glapp 58 r J S JB5 s lapedlSa b osliza
OT disay 5 0358 et S slae slaeyss Syse @ Goley Ptz J 4 Ol sl 15wl sl gzl 4 e Ol il
aimia K3 Slisl (5 p 53 (e O350 5 ot glil pon o S5 1y s 58 3yl 5e Ao ys V-4 AEE Ly 55

Article ID: Vol26-32 Yo I Olxio



http://goums.ac.ir/journal/search.php?slc_lang=fa&sid=1&author=%D8%B4%D8%B1%DB%8C%D9%81%DB%8C
mailto:sharifim597@gmail.com
https://orcid.org/0000-0003-1893-7849
https://scholar.google.com/citations?hl=en&user=SpIz5h4AAAAJ
https://orcid.org/0000-0002-9084-0155
https://scholar.google.com/citations?user=8NptsbcAAAAJ&hl=en&oi=ao
https://orcid.org/0000-0002-7966-6723
https://orcid.org/0000-0003-4308-1931
https://scholar.google.com/citations?user=X7jrYjkAAAAJ&hl=en

sy Jilie ;3 OVerminus s ;1 asliu! 451 duanlio / "1

Sl el J S 0 ai pite 5 "0 5 Chen adllles & 4 5 L
oss A 03a3T 015 5 /00 GWT gl 588 s 5 ot
Fras 038 dlons 098 a3 i YY Sk 4 wged
B 3 o oS sk olad Jsb b Sl lacS o (55le bl
by o by Balal Lawass g A eslial RS
A2 Olg Olises 1 g sl (6 5 suslS”

(=Y7) g0 Ll azly i 5l oy 2 @

]

(1=1) asdllas 5l onss z 1> ® 3
(N=Y) 39,9 slo lxa b Billas pac ® ;i_
M=Y) addlae s = ,5 Joud puc @ j
(=)) 5o Jle @ 3
y
/ (M=Y"+) ool Bolas @ \

ipgs Alslae 0,5 @ ol alslos 09,5 @ .

(n=Y+) S,l),@ (n=Y'+) Overminus e i
M=) al>loe cdl o @ (n=Y+) alslos céb o @

! !

(n:\-)é)&méaéo (n:Y-)d)&mééo

! '

(N=Y+) oas Ll @

SrSe

(=) +) oas ;L1 ®

Sl a3, foges 11 S

3¢9 ch«/\ Gy k.?"" 03 gl>wa J.AL& 4l 4 398 Lgl.&)\.:m

3 Ol e 035 b Lss 53 AEE 05555
Alternative prism and cover _.Lwl » ii‘.’}s Loyes o - \e
ags S ol 5 Sl laa plasl sl p 30 S b Slyles o test
el il Jold adlllas 4 555 pde Slajlas Lo
(ol cmas SUSE diler ot ($5I5Y Able (ool ol
&,};3;‘ 6\,5 U_Li QLA): ALL-»A t@.ﬁ;’:- &}:LnﬁT S r..Lc
s5ms o Slhae s b Restrictive ¢ 5 51 sla ! il ( 2K
adlas 5l g2 bl Loy eder Jb Sllae o),
Ay e 3 Bl 4 ol Ul s Tl Oyle ol
Ode J}l’ BE) Q‘)La:.: A»lf CJ.G e 4 C_‘.‘:‘L@ BE] .uU.)J{ ‘;K
a}J? BE] J.m Y ,Overminus dg..:a a}_}f BE] JA: \K 46&
5 (Snellen) ol S oo ot Sipedr Slle

Alternative prism and cover test fals ooior o J.a\f Sl
S oM 1y ey (oole3 53 i plonil &35 5 53 s
iy &S ay 455 FO Ske 4y i 0355 5 )53 3 Sl

335 O il Oollist | &S 5y g 3 s S 1SS (6,8 0510 5 s

sene ol 2l 03 (b 5 (Hlr slOb,s s
Tl sy Sl Oleys g5 5 Olej o gas 3 bl tl
ol b Obla 53 Wl s fgo (st (2t Olo)s 4 S
e T 53 (ol el (Sen  Olgr Ole 5 Cads s
Sl e IS s 4 S Gl 5 358 skl &
Oeemen L gd e 03> laaid e Olays s gy el
Oleys ol oS 35 Uk Gl 4 )lE Cd b Oslay 5o
Cne mmas Jols Lol ol TPl ke ol d
e ol o b O3S 53 Jloj e AEE e (LSS
Yk &S 55l Gl 20 5 Sl

L Lis g Ol J S Sl L5 o (ol i slalleys
ol 03 a5 Ohlen opl 03 ol 3 Ses Culg 55 5 G 4m
Loy b Col ol e glaoleys Olhles 1 (& 53 Ols
ool o3 eslimal 3y5e laileys I S sk e ol o
Overminus ¢Se .ol OVErmMinUS lacSe i oslizul (g loy
Jos b 3 Slas 5 Ol J 5750 G5 &S5 o S
Sl a0lys 1 ) a Calides Slalllas M S
s b ol ol s (e ¢Ss Sl eslital e i alor
Lladls e s & a5 Al oS 5 e 5 G
S g5 A sl Sl 5 Oen @ b b i 5
ol 4 oles & oo 53 )l )8 e S0k s
slgtiey 9958 etes O3l 5 o3l Ol WOls
5y o plonit (S d o UL U pans 8723 5o

Ospasr b Sl Slabs) sl SlSie & 5 L
Cadgdous 5 S ol S B3 b S s 03 Jess pde
o3zl 3| anlin it b andllan ol g b ey 31 03lin
QALY OsS 55 gl Jlas 5> Overminus See 5l
3 bl 2 5555 4 s

™IH P9I

alie o YY) 5 e ) S8 5y b lTLIS oyl
o S0k 5 Jle A B Y f o3pdoun 53 oglie o955 5
0 oS an e Oloys able (b (Lo $/0 L) JLu F/O¥EN/F
sadle (b dgie LUl Sl Obsley el oSSy
L plowl 1 FAV-4A

dpe (S psle oy Bl S Al 3y andllae
b el o5 S s s (IRMUMS.FM.REC.1396.14)
.26 5,15 (IRCT20190307042953N1) o !

Culoy 9 Adesls c:.,l}:)l,,ﬁ s 4 andllas 1 Coua fal s
dorly Ol s <13 8 dstl aalllan 3 &S5 (o T S
A 813 (S e ol Olslae 5550 sl 2

(Y 2 55 (2) € ojlowd / YW 0y93 / VEY s [ 5,5 (K33 ole alRui1S alzo



VY /oS 5 s o oo 555

bl o LT Gl is, J besls Cawos gl . Lds
Sl oslinal 313 w5 5 SAST, 068 sl el
@5 0o dlsind Jo g s 55 55 (oS Gla e alis
S pate awslie (gl A oslinwl S g0 bl 05057 Sl Laosls
Srmed 5 0S8 s LT 0T 5 alslte 51 day 5 U35 oS
gl A oslil 25 585 05031 51 (AST (sla ke awslis sl
i 8 L5500 31 maS a0 sesT ans (g ls gne

bl

Glew V+) Overminus ¢Se 05 8 53 05358 o 5:SGLke
Jo F/OEV/EY Gl ¥0) ol 05,5 5 L P8 £V
AL (gl g ol T Collist| &S Al s

overminus o5 8 5 asle 51 8 Olyles J Jiul s 4l
e 05,5 355 o3 NO x5 gs Voo Coly
dﬁ-l#)lmaLa?}):%ﬁ:~/Vb;7,;1-},gx:~/\’b¢..w\)r&>;
A3 N G 5 a3 N Sl e Overminus 58
Fmd Y G s ams TV Sl et 58 s
S sy oy 8 n gols dme LT Oollist] &S Ui s
Y Jsis)

dsle 51 5 Overminus 5,5 53 Olylew o 2l 011 4ils
g ole ¥ YO/ Ssp s e YO0 593 A5 s
ole # (o YY/O! &_;);,ﬂﬁ YO/ 593 A3 > sk
e Y0 S35 5 ey YO 555 s 3 dlsthle 5l g
U5 i 00,8 53 Ohley Ol ol o3Il 4l e A (s
oo ¥ty YO/ 0 05 5 e YO/ 0 535 3 3 dlils ]
ot 2 YO/ 0 35 5 s YY/OY 593 o 53 Al 51 g
YO Ssp s ot VYO 593 s 55 dstls I ol #
magu,}foﬁ@b@”@ugwuuwMﬁ
Ol 415 62500 5> Lo se Olse &7 ol ot (Y i)
Lo y3 Y+ Ol 4 OVEIMINUS 03 8 55 (s o V0 1 28 i
L3310 Olpe & 21z 05,8 53 5 Glew Vb gsama 51 5 Y)
35 Gl Yo psmme 315

35 5/ Overminus s5 5 53 dstle 31 |3 Ol ey NSS 4iLs
OVerminus o35 s alslike 51 gy ole ¥ (F/0e gl 50 058
05,5 03 Al Sl sle F 5 ¥/ gl Sm 05 8 53 5 e
Slos S 53 & 5 ¥ Wiz oS 45 5 1/60 Overminus
Y d}&)g"d‘x;ﬁ}&)bdbué)lﬁ'\'dlks|an.as)}a

51,8 Ve 5 (Stero Acuity) ¢Ss 5 gdar 4w 3 3 ap Ol e
);)Ql)kieﬁisjé.\g{w.\:;)sL@JTMJV\.&&QUL@:
3 plwl gl Obley ple i sl (s (Fr=Fre o)L

sl CJ'U G tmdn

2> 3 BESIC 5 I Jles 35 s o e 5l S 35 s
035 03 Sl s pi g 03 3l ey Ol 2y O 5o
635 53 48 S b ol Ol ol e Sl ey (2S5
S e K5 3 Ol & Goge 53 5 b So ol
GUL s 3)ln 058 53 38 0 Wy 1 5 pnp Wt
Shlen g i oo 7ol anlllas I @S 55 Gl 4 o)l
oy mmdenn ) 5 S T eSn 5 5 55 ol ouil Collest| oS
Lk asdllae 3,

el F LY Oﬁawo,\ﬁmuﬁgurk&\;@wfﬁ
i b ol S g 4 ehar e S s ) 50
NSS ol ol il J 28 Cands (6,8 05101 ok plowl Loy
K g bk Oyl ¢l > (Newcastle Scale Score)
o 3 Sl Ser Dpse 3 s S S 5 Sl
el s S setd Sl eslinad L Ks5 3 dn
Ul addllas 1S i ol Wl b g g, 8ol
RERP XSS REPSIPH S e Lo g g plowil 4 S1

Newcastle Scale Score : ) Jgae

Al o S 2008 sl
Sgdead 0y 58 e SO i by Gyl -

05s 03 553 5 (355 el (loj 5laeys B ol &8 (ot Sy (e b Byl -
Dgbien on3 593 50 (S095 enaline Gloj 5l ae 0 Be) el (padir Sy i b Sl 2l ¥

Sgbicn 003 U3 5 593 50 (et S e b Sl Y

+

SelS 50 S0 S (om0ye sl

©5b95 OgmlaSd b 035 Sy 4 5l e 098 (il 5 59l Sl oy dadd pallis -
9 el J7uS 6l 0)lgd (gmleSE b (035 S )

S0 O3 0358 S5 £ 2 51 b sogE st el Y

+

Sl 53 598 JuS (230,03 (5132

2)li90 gl b 005 Sy 40 515 G99 Gj9ed sl 9 s9l5 Cend Sl my Ladd pallis
9 Zen 3l am S 6l 0)lgd ganluSE L (g5 S Y

(09 9 0398 SmSh £55 2 Sl 53 b (5355 w093 jallis -V

22095 5SS oyt SilS j0 Suo J5S o pai + sy J5S 0 pai = S 0 pel
Sl

FUY o iS5, oSk JSK alul, Overminus ¢See
Ay JlS ) o ST 5 Ol 0

Al e3lial gy e ples 3 1) e B s 4o 5 ey &
gl ® e 5ol Sl da e (6,50 Ol

VoSl S 58 2y el Oless s adsl b se
Sre ol s i Ol J 25850 5 b 035 5 553 53 e
3 ds & a gl ol Ad (¥ S 4 JulS s
3 8 5l eVl e

BB DLl 25 & b g 45 Do @Sl S
WL Ul Dleys g5 anai lees 8 53 Sy

J.:l»i P SPSS-16 ‘_gJLAT )lﬁ‘rj )‘ oslatwl L’ aoals

(AY (2 55 (2) € ojlowd / YW 0yg3 [ VEY i) | 5,5 (K33 ole olRui1> alzxo



sy Jilie ;3 OVerminus s ;1 asliu! 451 duanlio / A

P @ gOverminus SCus sWog,5 ;0 (BYS (539,79551 4 Wino dJlw A B Y 5395 8 Newcastle Scale Score g Bl yzxil 6310 ¢ I yoml cone dilo g jlmo B il g (1550 1Y Jgus

p-value SSlas Jsloo il Shere Byl g Sk og,5 [EYoET
¥ VIVO AL Ve <IAOE- /7] Overminus e .y
AT - IV -V N e e
o Al 5 L3
Y/ - VYo <IYO NV Overminus e
-IA e
YIVO By <1V < IAoE slre o
ISyl s
VYO SR <IAY <AL IVE Overminus S
e Gl y ot
AR - VO VO <IN s i 3 oo £
YIVO BRI <IAY <JAfE D Overminus e alzloe
oy e
Y/ - /0 -IFY < IVYE-/PY U ) ’
Yo/ \#[e e YO/ YO/f-EAYO Overminus S
-1 Azl 5l L3
fo/-- VE/- - Yo/ Y&IY - £3/0A U
felee Veleo YO/ Y¥/ AN Overminus e
-1 Al 51 e ol ¥ 199
Yo/ VFl- - YY/0- YY/FOEA/A e :
ARV Veleo YY/b- YV/A-EA-7 Overminus e
-IY allae 5l gy ole #
Yo/ \f[e e YY/o- YY/A-£0/2) sw i
(o 32) 31,20l 0511
Yo/ - \#[e - Yo/ - YY/7-20/f5 Overminus e o ’
<Y alslos 5l L3
£/ VYo Yo/ - YEIAOEAN Y ey
Yo/ - VF/- . YY/b- YY/X-£VIVE Overminus SC.e
<IA al3lae 5l ey ole ¥ Suo5
Yo/ Aee I \AIRRE=7 el i
Yo/ Veleo Yol YV/Y-£V/Y- Overminus S
B allae 5l ey ole #
Yo/ Y/ YY/ih- AR =INA N LT i
£l o Yo Y/g-ENIAY Overminus S
“IY alslos 5l L8
§le \2 /- - YAV sl
#le o AVER YooY/ 0 Overminus S
-If Al 5 e ol ¥ Newcastle Scale Score
§le \2 ¥ VPN A sl :
O/« o Vb AARESTARY Overminus S
-1\ Al 3l ey olo
Fle- ofen X/ AARESVA ¢4 <lre ’

Sy Ol Hldie Sl L s ol 5 Sles S8 ks sl
Sl 31015 e b Sl kol ol 53 13,8 15 e 5
Overminus &See 5 x50 $laias (gl i Ll Ko
A'”.a}d oslatal
awlis g oy p 4 Glandllas 55 0sST b glaaals ulal

Olys 53 (gl 5 Overminus S 53 ) ealizal Ole e
sy skl s b g el el b 0958 4 Wi Olylay
93 51K m 3l eslizal Sl )y pas (ST Oladllas .l 0
o 1S Wlastls o555 @ U Olylas Olays 53 <SS
Slandlas 53 4S5 S o )lal "0l Kan 5 Chen asllles 4 Ol 5 o T
53 Overminus ¢S 1 enlizul Sdeeli ST S 51 ey
i oasls , AEE a8 4 e Lo B ¥ S5 S OA
ez YV 3 Ol sl o311 S0k catin A 55 oS 5l OLs s
S 35 S35 51z Overminus sbaeSs b Ol s Co
e 0L 5 Chen aalllas Eb Ly 05,55 b s Sleys
S 99555 4 lae Ol s i Ol sl 3 e
s 3 Jol> s L OVerminus Sae 1 Sodeols S oLzl
> Overminus sl 33 51 eslasal Ol JI 3o 53 Syl Cals b

F Z . P . . . .
22 PEE 09558) Ol 3 pdar Sl 4l Oleyo

W)
}oVerminUSL};})}:ﬁQJﬁ;ycwbJ_‘@L’l}‘t{‘\?-)}'Lf
A odalin AKE 535581 4 Uie Olslag Oleys 5 sim
ol (6 s 15 aa 18 (65 52 OVEIMINUS 295 Ol jlasy 55 Lol

b edalie ol iz ) 4

3735 e Olsea olize slag i Calisee Slalllae s
Jslei pe 4 Ol 5 gn oy a5 ol 51l 0t 318 2SS
D35 ST 5 mla b s ot 5353 2155 5 @l s o 303
5 SO il 68U Cow S 585 bl I STy ke
€8s = baler Condy Ale (il S ST
Sllss 3 Sles ot 0> e 5 JS8 5 dyr Sty slaZdl
Sl (5 S5 4k ol ol o i S53 SWOLE 5 i
3 Al n Wiz 53 1815 Jpjee 1y e il 3 0 2SS
el ol as B e 5558 e Ced ) s s
Usol 5 3505 1306 0T 5o 53 Sl i a5 ol s 556 A5
S5 s fas s sy S8 s s St Salgls sl
s ms e OUS |y 345 g 51 e adsl Slela ys JUesl oyl sl
T3 01 e d Lo (6575 6 S 3 0L

6@\;4{5)!}:6>'J.u>f|ﬁ@l:5b:ﬁua>'u’:als‘_}:b«{
26l s bl 68 il st 4 S B e b o

(Y 2 55 (2) € ojlowd / YW 0y93 / VEY s [ 5,5 (K33 ole alRui1S alzo



YA/ 50 5 (s o oo 55

Oolpit agl3 o 4 8w 6T S o oo 0 Ske
055 4 o i s 0> Slss ess (b Sl m i
S Jol b b T adlls s o Sl 03 S 1y 30 S
S0 Sheslaal Iy ole ol el 4l 3 ey e b anlllae
als Cllan AEE 0555 F 1L Osle )3 e

SIS gy p 4 Glandlan 53 T s Mohney bl ol s
PEE 23551 4 e aale YO B IY 0858 53 i
ST oo § 45" (Ao )3 ) ST &S5 WY Ols Sl kil
I3 i es S 02 8 5 UES 08 55 B AV s
LS el oS0le 55 4 ol s RS 00 8 s s 8
Gl Sslis & b s A YF/A 5 A YV/A ol & Soke 4 piie
3 Shes 50 (5, S o3Il Il 48T ol b sls Ol 1) by gme
€35 Lo andllas 51 glize OIS 5 Mohney andlas 55 eda
2 e 5 Shae 35 oiaslis BT andlas o) Js s L
L oS 5 ol oy Sl eslial 313 05558 & Uee Olslay
Lls Cllan e aalllas I ol il

Al VY B ¥ Sl ¥OA oy » oS 0L 5 Cotter andlas s
$3Lal Sy g 4 OS5 s el A 5555 4 U
IS 05 8 ola 2 6l 555 50 U«&‘w‘w@,‘j@wfﬁﬁ
93 » ys Deterioration ol i 3l de . L5AS V““" Olays O
5 Chen adlas "y a8 gl 098 3 Ll (ulil oy 8
@35 4 e b WY B Y Sl AP s, 0L
05,5 50verminus ¢S o5 8 53 4 Ohley 5 s plonil A
058 ol VY I da U ¢S MON Overminus ol
T dzils 6 g 5 I il J ST Overminus

Sy anllla plnil 4 Ol o ol anlllas (slacysgutons |
S 0)al obsS (6,8 5 Ssmd g S D3 b 5 S e
5 A arr e (5,80 Se b s Ol 1 (g3l Slanke
2T Slebl 5 w55 oS 1) 6,8 8 Shles ol o
LT sl andlas ol s bl LT (gl 3 o s
Sl stk Ll & Sl Oloys psm o gy 53 anlin L
A3l 5 Usb (68 5t 4e e L Sl

S 5 4omS

sl sOverminus s, 55 &S by Olis andlles op mb
33 305 3,08 AE a8 4 e Ol Oloys 53
ol il J 287 4uS oe eslanal Overminus i, 5l 4S8 Jlley
Sl e 2l e S

S8 9 S5

s B sl slsmgd LS b b0l ol dlie
.gﬁ%@ﬁf,m@m;té;ﬁm),>6‘4;,>6,5>

RO PRV S i <P R N [T

s Bayramlar (L adlbs I fol- b Ll gkl s
AL Ol S ey 4 gl s LK
&,,;,}?l 4 U ¢S5,5 Y4 (¢, » Overcorrecting minus
(D F/++ 5 Y/++) Overminus 3 Olyles (1, Austls , AEE
i g e A 33 g8 (ola VI B 8) ole VA Lo o Sike (61
o ke 235 3 5 3550 NSS I eslial b Oleys
005 (Olayd 31 ey 3 (JL VF B Y ) Jle #/2EYY O )l
S Bl segr ) 4 O 51 syl gae sba NSS Law s
L 03 5l e 1y oS LY NSS 6 a5 (Ao 3 AF) 57589
5133 NSS 6 05 le 5 Lo anlllas 45 ".sls Olas Overminus
LaS s 3,18 V/00 ok # 51 e OVErminus ¢See i oslizal
ils Cales 01K s Bayramlar asdlas i ol =B

Sloslizd o 258 s Ol pr okd S5 e 4 x5 L
IS imman 5 b o)l 515 3 50 55 Overminus oSCe
L3 OF 55 1K ol )3 odd plonil anlllan )3 .l e 3 ol
HAL S 5HILY I e (a8 4 e Ollay Comer
055 gas ool wles

w3538 & We Ohlew I ool “Kushner adlas s
Bloys 03,8 (& OF) Dloys dskt SRS 058 aw 4 AEE
o558 5 (,a V¥) Overcorrecting minus ;3 Oleys Coo 4ale &
Az 8,15 (L YF) Overcorrecting minus 53 L dlu & Oleys
e a5 J8 Olyley otr ST Cps vy 4 g
35 LS gl o Sbe cadsl b3l Ol s s astls
VO NN+ anle ¥ andlas 0 S 3¢ m 3V /00N /0 e J xS 09 8
I ey 3 s VErEe /o L0 addlle 058 53 5 2o
25 GOLSS (sllast Ojn > Dl i Sl sl (s 1
aale # 0lys 035 55 s VAEVFr Ol 4 J xS 05 S
S5 e VAEVOF dlud Oleys 05,5 53 5 155 VASEV/OY
S b 5w LT s g ,ls gme ()b Llowd 51 i pl
DI 5 el Canl g L Sl ey B i
=22 p4e 5 Lo adlas ;5 Overminus e oslimal S
Sllas 55 &8 358 00 slgthy Ol i S e
S DA g 3050 55 b WSSl s 0T

35351 Olys 5 Sim P el b gkl o
T Ole 5 & Sl oks plnil SWlae 08T 55 AE
Sl map w0 &S 5,8 o il 10, 5 Cotter andllas 4 Ol 0
PEE 235551 4 W Ol 55 Sl oy 3 eslizd
055 334 B3l ssba |y OE SIS 5t s zsls

j}))bﬁ,&\.wr‘_;‘j.:&|j@)(oh9ﬁ)m4{ob)>03~\{)djﬁ§

(AY (2 55 (2) € ojlowd / YW 0yg3 [ VEY i) | 5,5 (K33 ole olRui1> alzxo



sy Jilie ;3 OVerminus s ;1 asliu! 451 duanlio / Yo

References

1. Govindan M, Mohney BG, Diehl NN, Burke JP. Incidence and
types of childhood exotropia: a population-based study.
Ophthalmology. 2005 Jan;112(1):104-108. doi:
10.1016/j.ophtha.2004.07.033.

2. Noorden GK vonl. Binocular Vision and Ocular Motility. 5 ed.
New York: Mosby. 1996; p: 343.

3. Jenkins RH. Demographics: Geographic Variations in the
Prevalence and Management of Exotropia. American Orthoptic
Journal. 1992;42(1):82-87. doi:
10.1080/0065955X.1992.11981899.

4. Rowe FJ, Noonan CP, Freeman G, DeBell J. Intervention for
intermittent distance exotropia with overcorrecting minus lenses.
Eye (Lond). 2009 Feb;23(2):320-25. doi:
10.1038/sj.eye.6703057.

5. Kushner BJ. Conservative management of intermittent exotropia
to defer or avoid surgery. J AAPOS. 2019 Oct;23(5):256.e1-
256.e6. doi: 10.1016/j.jaapos.2019.06.010.

6. Hutchinson AK. Intermittent exotropia. Ophthalmol Clin North
Am. 2001  Sep;14(3):399-406.  doi:  10.1016/s0896-
1549(05)70237-6.

7. Kelkar JA, Gopal S, Shah RB, Kelkar AS. Intermittent
exotropia: Surgical treatment strategies. Indian J Ophthalmol.
2015 Jul;63(7):566-69. doi: 10.4103/0301-4738.167109.

8. Chen AM, Holmes JM, Chandler DL, Patel RA, Gray ME,
Erzurum SA, et al. A Randomized Trial Evaluating Short-term
Effectiveness of Overminus Lenses in Children 3 to 6 Years of
Age with Intermittent Exotropia. Ophthalmology. 2016
Oct;123(10):2127-36. doi: 10.1016/j.0phtha.2016.06.042.

9. Cotter SA, Mohney BG, Chandler DL, Holmes JM, Repka MX,
Melia M, et al. A randomized trial comparing part-time patching
with observation for children 3 to 10 years of age with
intermittent exotropia. Ophthalmology. 2014 Dec;121(12):2299-
310. doi: 10.1016/j.ophtha.2014.07.021.

10. Clarke MP. Intermittent exotropia. J Pediatr Ophthalmol
Strabismus. 2007 May-Jun;44(3):153-57. doi: 10.3928/0191-
3913-20070301-07.

11. Hiles DA, Davies GT, Costenbader FD. Long-term
observations on unoperated intermittent exotropia. Arch
Ophthalmol. 1968 Oct;80(4):436-42. doi:
10.1001/archopht.1968.00980050438006.

12. Haggerty H, Richardson S, Hrisos S, Strong NP, Clarke MP.
The Newcastle Control Score: a new method of grading the
severity of intermittent distance exotropia. Br J Ophthalmol.

L 3 gy s 5L O e 5

2004 Feb;88(2):233-35. doi: 10.1136/bj0.2003.027615.

13. Hardesty HH, Boynton JR, Keenan JP. Treatment of
intermittent exotropia. Arch Ophthalmol. 1978 Feb;96(2):268-
74. doi: 10.1001/archopht.1978.03910050136006.

14. Burian HM. Pathophysiology of exodeviation. In: Manley DR.
Symposium on horizontal ocular deviation. New York: C.V.
Mosby Co. 1971; 119-27.

15. Schlossman A, Muchnick RS, Stern KS. The surgical
management of intermittent exotropia in adults. Ophthalmology.
1983 Oct;90(10):1166-71. doi: 10.1016/s0161-6420(83)34411-0.

16. Reynolds JD, Wackerhagen M, Olitsky SE. Overminus lens
therapy for intermittent exotropia. Am Orthopt J. 1994;44(1):86-
91. doi: 10.1080/0065955X.1994.11982018.

17. Horwood AM, Riddell PM. Evidence that convergence rather
than accommodation controls intermittent distance exotropia.
Acta Ophthalmol. 2012 Mar;90(2):€109-17. doi: 10.1111/j.1755-
3768.2011.02313 x.

18. Kushner BJ. Does overcorrecting minus lens therapy for
intermittent exotropia cause myopia? Arch Ophthalmol. 1999
May;117(5):638-42. doi: 10.1001/archopht.117.5.638.

19. Kennedy JR. The correction of divergent strabisums with
concave lenses. Am J Optom Arch Am Acad Optom. 1954
Dec;31(12):605-14. doi: 10.1097/00006324-195412000-00001.

20. Caltrider N, Jampolsky A. Overcorrecting minus lens therapy
for treatment of intermittent exotropia. Ophthalmology. 1983
Oct;90(10):1160-65. doi: 10.1016/s0161-6420(83)34412-2.

21. Bayramlar H, Gurturk AY, Sari U, Karadag R. Overcorrecting
minus lens therapy in patients with intermittent exotropia:
Should it be the first therapeutic choice? Int Ophthalmol. 2017
Apr;37(2):385-90. doi: 10.1007/s10792-016-0273-9.

22. Poe GS. Eye care visits and use of eyeglasses or contact lenses.
United States, 1979 and 1980. Vital Health Stat 10. 1984
Feb;(145):1-60.

23. Mohney BG, Cotter SA, Chandler DL, Holmes JM, Chen AM,
Melia M, et al. A Randomized Trial Comparing Part-time
Patching with Observation for Intermittent Exotropia in Children
12 to 35 Months of Age. Ophthalmology. 2015
Aug;122(8):1718-25. doi: 10.1016/j.ophtha.2015.04.025.

24. Chen AM, Erzurum SA, Chandler DL, Hercinovic A, Melia
BM, Bhatt AR, et al. Overminus Lens Therapy for Children 3 to
10 Years of Age With Intermittent Exotropia A Randomized
Clinical Trial. JAMA Ophthalmol. 2021;139(4):464-76. doi:
10.1001/jamaophthalmol.2021.0082.

(Y 2 55 (2) € ojlowd / YW 0y93 / VEY s [ 5,5 (K33 ole alRui1S alzo


https://pubmed.ncbi.nlm.nih.gov/15629828/
https://pubmed.ncbi.nlm.nih.gov/15629828/
https://doi.org/10.1016/j.ophtha.2004.07.033
https://www.tandfonline.com/doi/abs/10.1080/0065955X.1992.11981899
https://www.tandfonline.com/doi/abs/10.1080/0065955X.1992.11981899
https://doi.org/10.1080/0065955X.1992.11981899
https://pubmed.ncbi.nlm.nih.gov/18064054/
https://pubmed.ncbi.nlm.nih.gov/18064054/
https://doi.org/10.1038/sj.eye.6703057
https://pubmed.ncbi.nlm.nih.gov/31526859/
https://pubmed.ncbi.nlm.nih.gov/31526859/
https://doi.org/10.1016/j.jaapos.2019.06.010
https://pubmed.ncbi.nlm.nih.gov/11705139/
https://doi.org/10.1016/s0896-1549(05)70237-6
https://doi.org/10.1016/s0896-1549(05)70237-6
https://pubmed.ncbi.nlm.nih.gov/26458472/
https://pubmed.ncbi.nlm.nih.gov/26458472/
https://doi.org/10.4103/0301-4738.167109
https://pubmed.ncbi.nlm.nih.gov/27506485/
https://pubmed.ncbi.nlm.nih.gov/27506485/
https://pubmed.ncbi.nlm.nih.gov/27506485/
https://doi.org/10.1016/j.ophtha.2016.06.042
https://pubmed.ncbi.nlm.nih.gov/25234012/
https://pubmed.ncbi.nlm.nih.gov/25234012/
https://pubmed.ncbi.nlm.nih.gov/25234012/
https://doi.org/10.1016/j.ophtha.2014.07.021
https://pubmed.ncbi.nlm.nih.gov/17542436/
https://doi.org/10.3928/0191-3913-20070301-07
https://doi.org/10.3928/0191-3913-20070301-07
https://pubmed.ncbi.nlm.nih.gov/5674800/
https://pubmed.ncbi.nlm.nih.gov/5674800/
https://doi.org/10.1001/archopht.1968.00980050438006
https://pubmed.ncbi.nlm.nih.gov/14736781/
https://pubmed.ncbi.nlm.nih.gov/14736781/
https://doi.org/10.1136/bjo.2003.027615
https://pubmed.ncbi.nlm.nih.gov/629674/
https://pubmed.ncbi.nlm.nih.gov/629674/
https://doi.org/10.1001/archopht.1978.03910050136006
https://pubmed.ncbi.nlm.nih.gov/6657191/
https://pubmed.ncbi.nlm.nih.gov/6657191/
https://doi.org/10.1016/s0161-6420(83)34411-0
https://www.tandfonline.com/doi/abs/10.1080/0065955X.1994.11982018
https://www.tandfonline.com/doi/abs/10.1080/0065955X.1994.11982018
https://doi.org/10.1080/0065955X.1994.11982018
https://pubmed.ncbi.nlm.nih.gov/22280437/
https://pubmed.ncbi.nlm.nih.gov/22280437/
https://doi.org/10.1111/j.1755-3768.2011.02313.x
https://doi.org/10.1111/j.1755-3768.2011.02313.x
https://pubmed.ncbi.nlm.nih.gov/10326961/
https://pubmed.ncbi.nlm.nih.gov/10326961/
https://doi.org/10.1001/archopht.117.5.638
https://pubmed.ncbi.nlm.nih.gov/13207304/
https://pubmed.ncbi.nlm.nih.gov/13207304/
https://doi.org/10.1097/00006324-195412000-00001
https://pubmed.ncbi.nlm.nih.gov/6657190/
https://pubmed.ncbi.nlm.nih.gov/6657190/
https://doi.org/10.1016/s0161-6420(83)34412-2
https://pubmed.ncbi.nlm.nih.gov/27259481/
https://pubmed.ncbi.nlm.nih.gov/27259481/
https://pubmed.ncbi.nlm.nih.gov/27259481/
https://doi.org/10.1007/s10792-016-0273-9
https://pubmed.ncbi.nlm.nih.gov/6719846/
https://pubmed.ncbi.nlm.nih.gov/6719846/
https://pubmed.ncbi.nlm.nih.gov/26072346/
https://pubmed.ncbi.nlm.nih.gov/26072346/
https://pubmed.ncbi.nlm.nih.gov/26072346/
https://doi.org/10.1016/j.ophtha.2015.04.025
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/2777181
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/2777181
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/2777181
https://doi.org/10.1001/jamaophthalmol.2021.0082

