
he best surgical procedure and the timing of surgery for the treat-
ment of large angle infantile esotropia is still controversial. There ha-
ve been studies evaluating the outcomes of augmented bimedial

rectus recessions up to 8 mm.1-7 They all reported that augmented bimedi-
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Outcomes of Large Bimedial Rectus
Recession in Large Angle Infantile

Esotropia

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: To evaluate the long-term follow-up results of augmented bimedial rectus
recession in large angle infantile esotropia. MMaatteerriiaall  aanndd  MMeetthhooddss::  Patients with large angle infan-
tile esotropia who underwent augmented bimedial rectus recession (6 to 7 mm) were retrospec-
tively evaluated. The presence of latent/manifest nystagmus, dissociated vertical deviation, inferior
oblique muscle overaction and convergence insuffiency were recorded. Surgical success was de-
fined as a final horizontal alignment within 10 prism diopters of orthophoria. Final binocular sta-
tus and stereopsis were evaluated in cooperating children. RReessuullttss::  Microtropia (within 10 pd of
orthophoria) was achieved in 28 patients (65.1%) after the initial surgery, which was regarded as
surgical success. Eleven patients (25.6%) were undercorrected and 4 (9%) were overcorrected. Con-
vergence insuffiency was observed in 4 patients (9%). Spearman correlation test revealed that the
response to horizontal surgery was related with the preoperative horizontal deviation angle in both
bimedial 6 and 6.5 mm recession surgery groups (rho= 0.484, p= 0.008 and rho= 0.809, p= 0.001, 
respectively). CCoonncclluussiioonn:: Augmented bimedial rectus recession is an effective initial surgical treat-
ment in large angle infantile esotropia, however secondary convergence insuffiency can be ob-
served in the long-term follow-up. 

KKeeyy  WWoorrddss::  Esotropia; convergence, ocular 

ÖÖZZEETT  AAmmaaçç::  Geniş açılı infantil ezotropyada, artırılmış bimedial rektus geriletmesinin uzun dönem
sonuçlarını değerlendirmek. GGeerreeçç  vvee  YYöönntteemmlleerr:: Geniş açılı infantil ezotropya nedeniyle artırılmış
bimedial rektus geriletmesi (6-7 mm) yapılmış hastalar retrospektif olarak değerlendirildi.
Latent/manifest nistagmus, dissosiye vertikal deviasyon, alt oblik kası hiperfonksiyonu birlikteliği
ve konverjans yetmezliği kaydedildi. Nihai horizontal kaymanın 10 PD esotropya ve 10 PD
ekzotropya aralığında olması cerrahi başarı olarak tanımlandı. Koopere olabilen çocuklarda nihai
derinlik hissi ve binoküler görme durumu değerlendirildi. BBuullgguullaarr::  Yirmi sekiz (%65.1) hastada ilk
cerrahiden sonra, cerrahi başarı olarak tanımlanmış olan mikrotropya elde edildi. Onbir (%25.6)
hastada az düzeltme ve 4 (%9) hastada fazla düzeltme saptandı. Dört (%9) hastada konverjans
yetmezliği gözlendi. Spearman korelasyon testi hem bimedial 6 mm hem de bimedial 6.5 mm rektus
geriletmesi yapılan gruplarda yapılan cerrahi miktarı ile elde edilen düzeltme miktarının cerrahi
öncesi horizontal kayma açısı ile ilişkili olduğunu göstermiştir (rho= 0.484, p= 0.008 ve rho= 0.809,
p= 0.001, sırası ile). SSoonnuuçç::  Geniş açılı infantil ezotropyada artırılmış bimedial rektus geriletmesi ilk
cerrahi tedavi olarak etkilidir, fakat uzun dönem takiplerde konverjans yetmezliği gelişebilir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ezotropya; konverjans 
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al rec tus re ces si on was ef fec ti ve and sa fe, the re fo -
re sho uld be pre fer red ins te ad of thre e or fo ur mus-
c le sur gery.

The pur po se of this pa per is to re port our long-
term re sults of aug men ted bi me di al rec tus re ces si -
on in lar ge ang le in fan ti le esot ro pi a. 

MATERIAL AND METHODS
Pa ti ents with lar ge ang le in fan ti le esot ro pi a who
un der went aug men ted bi me di al rec tus re ces si on (6
to 7 mm), in pe di at ric oph thal mo logy de part ment
of Ha cet te pe Uni ver sity Hos pi tal, bet we en 1993 to
2007 we re ret ros pec ti vely eva lu a ted. Pre o pe ra ti ve
oph thal mo lo gic exa mi na ti on fin dings, inc lu ding
fin dings re gar ding the fi xa ti on, cyclop le gic ref rac -
ti on, ocu lar mo ve ments, ang le of de vi a ti on and the
pre sen ce of la tent/ma ni fest nystag mus, dis so ci a ted
ver ti cal de vi a ti on and in fe ri or ob li qu e musc le ove -
rac ti on we re re cor ded from the charts of the pa ti -
ents. Sin ce me a su ring the de vi a ti on ang le at
dis tan ce is ne arly im pos sib le for yo ung chil dren,
the de vi a ti on ang le at ne ar was used. Sur gi cal plan
was ba sed on the me a su re ments with glas ses. The
ti ming and de ta ils of each sur gery and the du ra ti -
on of the fol low-up pe ri od we re no ted for each
child. Bi me di al rec tus re ces si ons we re per for med
eit her by fi xed, lo op or hang-back su tu re tech ni -
qu e. In fe ri or ob li qu e musc le te no tomy, re ces si on
or an te ri o ri za ti on we re per for med in the sa me ses-
si on. Re cords of the fi nal oph thal mo lo gic exa mi -
na ti on, inc lu ding the abo ve men ti o ned pa ra me ters,
bi no cu lar sta tus and ste re op sis of the co o pe ra ting
chil dren we re ob ta i ned. Bi no cu lar sta tus and ste -
re op sis we re eva lu a ted by Worth 4 dot and Tit mus
tests, res pec ti vely. Sur gi cal suc cess was de fi ned as a
fi nal ho ri zon tal align ment wit hin 10 prism di op -
ters of ort hop ho ri a (mic rot ro pi a) me a su red at dis-
tan ce with glas ses. Esot ro pi a and exot ro pi a gre a ter
than 10 prism di op ters, we re de fi ned as un der cor -
rec ti on and over cor rec ti on, res pec ti vely.

Pa ti ents we re di vi ded in to two gro ups ba sed
on the amo unt of bi me di al rec tus re ces si on;  bi me -
di al 6 mm (n= 29), 6.5 mm (n= 12) and 7 mm (n= 2)
re ces si on gro ups. Non-pa ra met ric Spe ar man rank
cor re la ti on analy sis was used to as sess the as so ci a -
ti on bet we en the pre o pe ra ti ve ho ri zon tal de vi a ti on

ang le and res pon se to ho ri zon tal sur gery wit hin
6mm and 6.5 mm sur gery gro ups, se pa ra tely. 

RESULTS
Fo urty-thre e pa ti ents (21 ma les, 22 fe ma les; me an
± SD 93.83 ± 48.55 months, age ran ge 16 to 180
months) we re inc lu ded in the study. The de ta ils of
the pre o pe ra ti ve oph thal mo lo gic exa mi na ti on fin -
dings are sum ma ri zed in Tab le 1.

TABLE 1: Details of the preoperative ophthalmologic
examination findings.

PD: Prism diopters

Parameters

Fixation preference

Grade 1 alternation

Grade 2 alternation

Grade 3 alternation

Grade 4 alternation

Cycloplegic refraction

Myopia

Hyperopia

Astigmatism

Emetropia

Ocular Movements

Limitation of abduction 

No limitation

-1

-2

Inferior oblique overaction

No overaction

+1

+2

+3

+4

Angle of deviation

50-60 PD

60-70 PD

70-80 PD

80-90 PD

90-100 PD

Presence of additional finding

Latent/manifest nistagmus

Positive

Negative 

Dissociated vertical deviation

Positive

Negative 

Number of patients

1

3

16

23

1

21

12

9

40

1

2

21

4

7

9

2

15

13

6

8

1

4

39

9

34
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The me an pre o pe ra ti ve ang le was 64.07 prism
di op ters ± 10.47 (ran ge 50 to 90 prism di op ters).
The me an age at the ti me of first sur gery was 20.32
months ± 12.61 (ran ge 7 to 72 months). Pa ti ents
un der went bi me di al rec tus re ces si ons var ying bet -
we en 6 to 7 mm. The de ta ils of the ini ti al sur gery
are out li ned in Tab le 2.

The me an fol low-up pe ri od was 46.88 months
± 40.50 (ran ge 7 to 132 months). Mic rot ro pi a was
ac hi e ved in 28 pa ti ents (65.1%) af ter the ini ti al sur-
gery, which was re gar ded as sur gi cal suc cess. Only
3 of the pa ti ents with mic rot ro pi a un der went a se -
cond ope ra ti on for a uni la te ral or bi la te ral in fe ri or
ob li qu e musc le ove rac ti on. The de ta ils of the fi nal
oph thal mo lo gic exa mi na ti on fin dings of pa ti ents
with mic rot ro pi a are out li ned in Tab le 3. Ele ven
(25.6%) pa ti ents we re un der cor rec ted and 4 (9%)
we re over cor rec ted. A se cond ope ra ti on was plan -
ned for only one of the pa ti ents with con se cu ti ve
exot ro pi a, ho we ver the fa mily re fu sed. Fo ur of the
un der cor rec ted pa ti ents un der went a se cond ope -
ra ti on whi le 2 of them we re still un der cor rec ted
and re qu i red the third ope ra ti on. The de ta ils of the
oph thal mo lo gic exa mi na ti on fin dings of pa ti ents
with over cor rec ti on or un der cor rec ti on and furt her
sur ge ri es re qu i red are out li ned in Tab le 4. Se con -
dary con ver gen ce in suf fi ency de ve lo ped in 4 pa ti -
ents (9%), in 1 to 5 ye ars af ter the ini ti al sur gery.

Spe ar man cor re la ti on test re ve a led that the re-
s pon se to ho ri zon tal sur gery was as so ci a ted with the

Type of surgery Number of patients

BMR Recession (6-7mm) (Fixed Suture) 21

BMR Recession (6-7mm) (Loop Suture) 1

BMR Recession (6-7mm) (Hang-Back Suture) 3

BMR Recession (6-7mm) 5

(Fixed Suture)+bilateral IO tenotomy 

BMR Recession (6-7mm) 2

(Fixed Suture)+bilateral IO recession (10mm)

BMR Recession (6-7mm) 7

(Fixed Suture)+bilateral IO anteriorization

BMR Recession (6-7mm) 2

(Hang-back Suture)+bilateral IO anteriorization

TABLE 2: The details of the initial surgery. TABLE 3: Details of the final ophthalmologic 
examination findings of patients with microtropia after

initial surgery.

PD: Prism diopters, IO: Inferior oblique

Parameters

Presence of amblyopia

Unilateral

Bilateral

None

No-cooperation

Cycloplegic refraction

Myopia

Hyperopia

Astigmatism

Emetropia

Ocular Movements

Limitation of convergence 

Positive

Negative

Inferior oblique overaction

No overaction

+1

+2

+3

+4

Inferior oblique underaction

-2

Presence of additional finding

Latent/manifest nistagmus

Positive

Negative 

Dissociated vertical deviation

Positive

Negative

Worth 4 dot test

Unilateral supression

Alternating supression

Peripheral fusion

No-cooperation

Stereopsis (Titmus)

No-cooperation

None

3000 sec/arc

Further surgery

Unilateral IO myectomy

Bilateral IO recession

Bilateral IO tenotomy

Number of patients (N= 28)

11

1

3

10

2

15

8

5

1

27

20

5

2

1

1

3

25

7

21

3

6

1

11

10

9

2

1

1

1



pre o pe ra ti ve ho ri zon tal de vi a ti on ang le in both sur-
gery gro ups (rho= 0.484, p= 0.008 for bi me di al 6 mm
re ses si on and rho= 0.809, p= 0.001 for bi me di al 6.5
mm re ses si on gro ups, res pec ti vely).  This re sult sho -
wed that, the gre a ter the pre o pe ra ti ve ho ri zon tal
de vi a ti on ang le, the gre a ter sur gi cal  res pon se to the
sa me amo unt of bi me di al rec tus re ces si on was. 

DISCUSSION
The ef fi cacy and sa fety of ex ce e ding the tra di ti o -
nal 5 mm ma xi mum re ces si on of each me di al rec-
tus musc le to cor rect lar ge ang le esot ro pi a was first
des cri bed by Hess et al.6 The ir re sults in di ca ted that
align ment to wit hin 10 prism di op ters with one
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TABLE 4: Details of the ophthalmologic examination findings and further surgeries of patients with overcorrection or un-
dercorrection.

P: Patient, F:Female, M: Male, y:year, m:month, IS:Initial surgery, DA: Deviation angle, DVD: Dissociated vertical deviation, L/MN:Latent/Manifest nistagmus, IOOA: Inferior oblique
overaction, BIOOA:Bilateral Inferior oblique overaction, LIOOA: Left inferior oblique overaction, RIOOA: Right inferior oblique overaction, PD: Prism diopters, LHT:Left hypertropia,
RHT: Right hypertropia, BMR:Bimedial rectus recession, FS: Fixed suture, HB:Hang-back, BIOT: Bilateral inferior oblique tenotomy, , BIOR: Bilateral inferior oblique recession, , BIOA:
Bilateral inferior oblique anteriorization, ET: Esotropia, XT:Exotropia, CI: Convergence insufficiency, LLR: Left lateral rectus, RLR: Right lateral rectus, BLR: Bilateral lateral rectus,
LMRE: Left medial rectus exploration, NC: No cooperation, RS: Right supression, LS: Left supression, AS: Alternating supression, NS: No stereopsis, u/l:unilateral, b/l:bilateral     
*Left medial rectus was explored and re-recessed. (measured 11.5 mm from the limbus)

P
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Sex 
F
20

M
25
M
29

M
35

M
45
M
41

M
39
M
36

F
32

F
26
F
19
M
17
F
18
F
15
M
5

Age (IS)
1 y

1.5 y

2 y

1.5 y

2 y

2 y

2 y

7 m

1 y

14 m

15  m

13 m

1.5 y

2 y

11 m

Preoperative 
DApresence 
of DVD, L/MN, IOOA
70-80 PD

60-70 PD

50-60 PD;DVD,L/MN,
BIOOA +1

50-60 PD; LIOOA +1

50-60 PD

50-60 PD; BIOOA +3

70-80 PD; 20 PD LHT;
BIOOA +3
60-70 PD

90-100 PD

50-60 PD;14 PD
LHT;BIOOA+2+3
80-90 PD;DVD,L/MN,
BIOOA +3
70-80 PD;DVD, 
BIOOA +3
60-70 PD

60-70 PD;DVD,L/MN,
BIOOA +3
70-80 PD; BIOOA +3

Initial surgery
BMRR 
(6 mm) FS  

BMRR 
(6 mm) HB  
BMRR 
(6 mm) FS  

BMRR 
(6 mm) FS  

BMRR 
(6mm) FS  
BMRR 
(6 mm) FS + BIOT

BMRR 
(6 mm) FS + BIOT
BMRR 
(6 mm) FS  

RMRR (6.5 mm)+
LMRR
(6 mm) FS
BMRR 
(6 mm) FS + BIOT
BMRR 
(6 mm) FS + BIOA
BMRR 
(6 mm) HB + BIOA
BMRR 
(6.5 mm) HB  
BMRR 
(6.5 mm) FS+ BIOA  
BMRR 
(6.5 mm) FS+ BIOR  

DA and presence of
DVD, L/MN, IOOA
and CI after IS

25 PD XT

35 PD XT

20 PD XT; DVD,
L/MN, BIOOA +1

20 PD XT;
DVD, LIOOA+1

18 PD ET

40 PD ET

30 PD ET

35 PD ET

30 PD ET

25 PD ET

20 PD ET

16 PD ET

14 PD ET

25 PD ET

20 PD ET

Further 
Surgery
-

Refused

-

-

-

2-7 mm RLR 
Resection
3-LMRE*
2- 6.5 mm BLR 
Resection 
2- 7.5 mm RLR 
Resection
3-7 mm LLR 
Resection
2- 5 mm
LLR
Resection+LMRE*
-

-

-

-

-

-

Final DA and
presence of DVD, L/MN,
IOOA and CI
30 PD XT
20 PD  RHT;
RIOOA +2
35 PD XT;CI

20 PD XT
16 PD RHT,
DVD
BIOOA +2, L/MN
20 PD XT
6 PD RHT,
DVD, LIOOA+1,CI
18 PD ET

4 PD ET
4 RHT

14 PD ET, 
BIOOA +1
8 PD ET

10 PD ET; 
BIOOA +2

25 PD ET, CI

20 PD ET

16 PD ET

14 PD ET;
BIOOA +2

25 PD ET

20 PD ET;6 PD
LHT;DVD;LIOO+1

Worth and
titmus
NC

NC

NC

RS,3000
sec/arc (?)

NC

LS,NS

RS,NS

AS,NS

NC

NC

NC

NC

AS, NS

NC

NC

Amblyopia
b/l

b/l

NC

u/l

NC

b/l

u/l

None

b/l

NC

NC

b/l

b/l

NC

NC

FUD
4 y

1.5 y

2 y

10 y

1 y

8 y

11 y

8.5 y

4 y

1.5 y

1 y

4 y

3.5 y

9 m

1.5 y



pro ce du re was mo re li kely by lar ge re ces si ons of
the me di al rec tus than by ot her ap pro ac hes. 

Szmyd et al eva lu a ted the out co mes of lar ge (6
and 7 mm) bi me di al rec tus re ces si ons in con ge ni tal
esot ro pi a with a de vi a ti on ang le gre a ter than 50
prism di op tres.4 They re por ted a suc cess ra te of
91% with an ave ra ge fol low-up pe ri od of 13
months. They conc lu ded that lar ge bi me di al rec tus
re ces si ons we re an ef fec ti ve sur gi cal tre at ment for
con ge ni tal esot ro pi a and the pro ce du re did not not
sig ni fi cantly al ter ad duc ti on. The ir fin dings sho -
wed that ini ti al sur gery on thre e or mo re musc les
was un ne ces sary in con ge ni tal esot ro pi a.

Nel son et al re por ted a suc cess ra te of 83.5%
with lar ge (6 and 7 mm) bi me di al rec tus re ces si ons
in con ge ni tal esot ro pi a with de vi a ti ons gre a ter than
50 prism di op tres.1 The ir ave ra ge fol low-up du ra ti -
on was 23.4 months. They al so cla ri fi ed that lar ge
bi me di al rec tus re ces si ons for con ge ni tal esot ro pi a
did not sig ni fi cantly al ter ad duc ti on.

We ak ley et al re vi e wed the sur gi cal re cords of
77 pa ti ents who had un der go ne 7-mm bi la te ral me-
di al rec tus re ces si ons for lar ge-ang le con ge ni tal es-
ot ro pi a.5 The me an age at the ti me of sur gery was
12.9 months. The me an pre o pe ra ti ve de vi a ti on was
69 prism di op ters. They re por ted a sa tis fac tory ho -
ri zon tal align ment in 47 (61%) pa ti ents at the ir la t-
est fol low-up exa mi na ti on (me an, 27 months). The
esot ro pi a was un der cor rec ted in 21 (27%) pa ti ents
and over cor rec ted in ni ne (12%). Amb lyo pi a was
no ted in 30%, ob li qu e musc le dysfunc ti on in 44%,
and dis so ci a ted ver ti cal de vi a ti on in 36% of the pa-
ti ents. Reg res si on analy sis of mul tip le va ri ab les
sho wed align ment at 6 we eks to be the only pre-
dic tor of the fi nal out co me (R= .83). Ex tra ma cu lar
fu si on was ac hi e ved in 10 of 11 pa ti ents for whom
re li ab le sen sory da ta we re ava i lab le. The me an age
at sur gery of the se pa ti ents was 9.7 months. They
conc lu ded that se ven-mil li me ter bi la te ral me di al
rec tus re ces si ons we re an ef fec ti ve al ter na ti ve to
thre e- and fo ur-musc le pro ce du res in the ini ti al
tre at ment of lar ge-ang le con ge ni tal esot ro pi a.

We ak ley et al re por ted a suc cess ra te of 75%
in anot her study in which they eva lu a ted the re-
sults of 7 mm bi la te ral me di al rec tus re ces si ons by
the cul-de-sac ap pro ach in lar ge ang le in fan ti le es-

ot ro pi a.7 The ave ra ge de vi a ti on ang le was 74 prism
di op ters. Fi ve (14%) pa ti ents we re un der cor rec ted
and fo ur (11%) pa ti ents we re over-cor rec ted. The
me an fol low-up du ra ti on was 18.2 months. 

Da ma na kis et al eva lu a ted the re sults of 8 mm
bi me di al rec tus re ces si on in lar ge ang le in fan ti le es-
ot ro pi a.2 The re we re six te en pa ti ents with de vi a ti ons
of 80-90 prism di op ters. The me an age at the ti me of
sur gery was abo ut 2 ye ars and the me an fol low-up
du ra ti on was 16.3 months. They re por ted a suc cess
ra te of 75% af ter the ini ti al sur gery. Fo ur (25%) pa-
ti ents we re un der cor rec ted. They did not ob ser ve cli -
ni cally sig ni fi cant li mi ta ti on of ad duc ti on or
con ver gen ce pos to pe ra ti vely in any of the pa ti ents.
Con se cu ti ve exot ro pi a was not en co un te red. The ir
re sults sug ges ted that 8 mm re ces si on of the me di al
rec ti was an ef fec ti ve pro ce du re for the cor rec ti on of
lar ge ang le in fan ti le esot ro pi a of 80-90 prism di op -
tres and co uld be con si de red as an ac cep tab le al ter -
na ti ve to ope ra ti ons on thre e or fo ur musc les.

In our se ri es, the suc cess ra te of the ini ti al sur-
gery was 65.1%. Des pi te the re sults of pre vi o us stu -
di es, we ob ser ved con ver gen ce in suf fi ency in 4
(9%) pa ti ents af ter bi me di al re ces si ons of 6 to 7
mm. Se con dary con ver gen ce in suf fi ency was de-
tec ted in the se pa ti ents bet we en 1 to 5 ye ars af ter
the ini ti al sur gery. The me an fol low-up du ra ti on
was 46.88 months ± 40.50 (ran ge 7 to 132 months)
in our study which was gre a ter than that of all of
the men ti o ned stu di es abo ve. Ho we ver, only the
gre a ter fol low-up du ra ti on may not be a sa tis fac -
tory exp la na ti on for such a dif fe ren ce. 

We analy zed that the res pon se to ho ri zon tal
sur gery was as so ci a ted with the pre o pe ra ti ve ho ri -
zon tal de vi a ti on ang le. In ot her words, the mo re the
pre o pe ra ti ve ho ri zon tal de vi a ti on ang le, the mo re
res pon se to the sa me amo unt of bi me di al rec tus re-
ces si on was. This re sult de fi ni tely sho wed that the
sa me amo unt of bi me di al rec tus re ces si on wo uld
cor rect mo re in a lar ger pre o pe ra ti ve de vi a ti on. 

In conc lu si on; aug men ted bi me di al rec tus re-
ces si on is an ef fec ti ve ini ti al sur gi cal tre at ment in
lar ge ang le in fan ti le esot ro pi a, ho we ver se con dary
con ver gen ce in suf fi ency can be ob ser ved as an un-
de si red out co me in the long-term fol low-up, which
sho uld be kept in mind.
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