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and in addition received external rectus displacement upwards
Exotropia while group B only received the conventional treatment.

Results: The mean V pattern before surgery in group A was
41 £ 16.7 prism diopters which changed to 6 = 10.7 prism diopters
Treatment after surgery. The mean V pattern before surgery in group B was
37.2+£4.3 prism diopters which changed to 19.5+ 3.1 prism diopters
after surgery. In group A, V-pattern correction was 35.0 £ 11.6
prism diopters while it was 20.2 £+ 1.2 prism diopters in group B,
which indicated a statistically significant difference between the
two groups (P =0.04).

Conclusion: Our results suggest that the mean V Pattern correction
among patients undergoing our modified surgical method was
significantly higher than the conventional method. Further
comparative studies with a higher number of participants are
suggested to confirm our results.
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Introduction

Inferior oblique muscle overaction is a
relatively common eye movement disorder
which is observed when one eye is too high
when looking inward and is often accompanied
by horizontal deviations '. It is reported in
70 % of patients with esotropia and 30 % of
patients with exotropia '. There are two types
of inferior oblique muscle overaction, the
primary type is often bilateral and has an
unknown cause, but the secondary type, which
is unilateral, occurs due to ipsilateral superior
oblique palsy or contralateral superior rectus
palsy !, and is commonly seen in new and
recurrent cases of strabismus 2. The exotropia
pattern states that exotropia increases when
looking upwards and that there is a difference
of at least 15 prism diopter between looking
up and down °. In many cases, inferior oblique
muscle overaction is seen with this disorder
!. Recognition and treatment of A and V
patterns has become a very important factor
in treatment of strabismus in recent decades,
since it increases the therapeutic effect of
correcting horizontal strabismus *. Different
theories have been proposed to determine
the cause of A and V patterns, including
oblique muscle dysfunction, ocular circuit
abnormalities, craniofacial abnormalities,
changes in horizontal rectus muscle activity,
and vertical rectus muscle paralysis °.

Several surgical methods are used to weaken
the inferior oblique muscle %’. Myectomy is
one of the common surgical treatments for
these patients *°. In oblique myectomy, part
of the muscle between the neurofibrovascular
bundle and the insertion is removed *. Therapies
available to correct V pattern exotropia, in
addition to correcting horizontal deviation
(exotropia), are based on different methods
of weakening the inferior oblique muscle to
correct the V-pattern. Another way to correct

the V pattern when there is no overaction of
the inferior oblique muscle is to move the
horizontal rectus muscles '°.

Considering that in previous studies, V pattern
has not been completely corrected by inferior
oblique muscle weakening methods when
there is overaction in this muscle, in the
present pilot study, we intended to examine a
modified surgical technique including an extra
step (displacement of the external right muscle
upwards) in addition to weakening the inferior
oblique muscle to better correct the V pattern
and compare its results with weakening the
inferior oblique muscle alone.

Patients and Methods

In this pilot study, all patients referred to Al-
Zahra Ophthalmology Hospital Zahedan, Iran,
from September 2010 to June 2011 who had V
pattern and exotropia of more than 20 prism
diopter, and had superior oblique muscle
overaction and vertical deviation in addition
to horizontal deviation were included. Patients
with previous history of strabismus surgery
and craniofacial anomaly were excluded. This
study was approved by our ethics committee
board and written consent was obtained
from all patients before entering the study.
Nine patients with exotropia V pattern were
randomly divided into two groups: group A
underwent conventional surgical treatment
including external rectus resection and inferior
oblique weakening and in addition received
external rectus displacement upwards while
group B only received the conventional
treatment. For all patients, complete ocular
examinations were performed before surgery,
including fundoscopic examination with

indirect ophthalmoscopy, slit lamp, and
refraction examinations. A prism was used
to measure the amount of deviation under

examination and hyperactivity of the inferior
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oblique muscle. Exotropia correction surgery
was performed by taking back the joint of
the external right muscle. In the control
group (Group B) the inferior oblique muscle
overaction surgery was performed by cutting
the muscle joint to the eyeball by 8 mm. In
the case group (Group A) in addition to above
mentioned corrections a displacement upwards
of external rectus muscle was performed.
Patients were examined with a prism the day
after surgery and four months after surgery.
Exotropia V pattern levels were examined
before and after surgery. In addition to the V
pattern, the amount of exotropia in different
positions (looking straight ahead, up and
down) was measured and compared between
the two groups. We used SPSS version 21
(Armonk, NY: IBM Corp.) software and
Student’s paired T test for comparisons and
P values less than 0.05 were considered as
statistically significant.

Results

Out of 9 patients (5 patients in group A and 4
patients in group B), 4 patients were male and 5
patients were female. The mean age of patients
was 21.8 + 9.6 years in group A and 21.5 £
15.1 years in group B. The mean exotropia in
looking straight ahead, up and down in group
A before surgery and after surgery as well as V

pattern is shown in table 1. Table two shows
the same preoperative and postoperative
results for group B. The mean V pattern
before surgery in group A was 41 + 16.7 prism
diopters which changed to 6+ 10.7 prism
diopters after surgery (Table 1). In group B,
the mean V Pattern before surgery was 37.2
prism diopters which changed to 19.5+3.1
prism diopters after surgery (Table 2).

The rate of V pattern correction was compared
in the two groups after surgery. In group
A, the rate of V pattern correction was
35.0+ 11.6 prism diopters and in group B it
was 20.2+1.2 prism diopters indicating a
statistically significant difference (P = 0.04)
(Table 3). In addition, there was a statistically
significant difference between the two groups
in the rate of correction of exotropia in looking
upwards (P = 0.02) (Table 3). Regarding the
rate of exotropia correction in the looking
straight ahead and downward no statistically
significant difference was observed between
the two groups (Table 3). In the present study,
the rate of external rectus muscle weakness
was investigated in the two groups. In group A,
this amount was 9.4 £ 0.8 mm and in group B
it was 8.2 £ 2.2 mm, showing no statistically
significant difference. The surgical success
was defined as exotropia of 8 prisms or less
and V pattern of 15 prism diopters or less. No

Table 1: Exotropia in group A before and after surgery

Variable Before Surgery After Surgery
Group A Mean Standard Deviation Mean Standard Deviation
Exotropia when looking Straight 56 14.7 2.8 7
Ahead
Exotropia when Looking 66 19.4 7 14.1
Upwards
Exotropia when Looking 23 12 -0.6 54
Downwards
V Pattern 41 16.7 6 10.7
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Table 2: Exotropia in group B before and after surgery

Variable Before Surgery After Surgery
Mean Standard Deviation Mean Standard Deviation
Group B
Exotropia when looking 41.2 16.5 1.0 6.2
Straight Ahead
Exotropia when Looking 52.5 12.5 17.5 6.4
Upwards
Exotropia when Looking 8.7 4.7 -2.0 5.8
Downwards
V Pattern 37.2 43 19.5 3.1

Table 3: Comparison of exotropia correction between groups A and B after surgery

Variable New method (A) Conventional surgery (B) P value*
Mean Standard Mean Standard
Deviation Deviation
Exotropia correction when 53.2 9.4 40.2 10.7 0.09
looking Straight Ahead
Exotropia correction when 59 14.4 35 7 0.02
looking upwards
Exotropia correction when 23.6 13.5 10.7 2 0.1
looking downwards
V Pattern correction 35 11.6 20.2 1.2 0.04

* Student’s paired T test

patient in group B achieved post surgical V. of oblique muscle weakening to correct

11-14

pattern of less than 15 prism diopters, while 4  strabismus and few studies have focused

patients out of 5 patients in group A achieved on the effects of oblique muscle weakening

15,16

a post surgical V pattern of less than 15 prism  with horizontal deviations Previous

diopters. studies have also reported the effects of oblique

. . muscle surgery on horizontal deviations in the

Discussion L . 1
initial positions. A study by Stager et al.,

A wide range of surgical procedures can be showed that no significant horizontal change

used to weaken the function of the inferior was seen in 84 % of patients with a horizontal

oblique muscle including myotomy, myectomy,  deviation of 10 prism diopters or less who

disinsertion and denervation with extirpation. underwent inferior oblique surgery. In another

Although these methods are well described
in previous studies, the results are varied and
there is limited experience in these methods 2.
Several studies have focused on the efficacy

study, Sekeroglu et al., ' found that after
performing the muscle weakening procedure,
a median of 4 prism diopters of horizontal
lines correction occurred in near and distance.
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In the present study the mean V pattern before
surgery in group A (undergoing modified
surgical method) was 41 + 16.7 prism diopters
which changed to 6+10.7 prism diopters
after surgery. In group B (undergoing non
modified surgical method) the mean V Pattern
before surgery was 37.2 prism diopters
which changed to 19.5+ 3.1 prism diopters
after surgery. In a study by Ozsoy et al., 1
deviation was detected in 20.2 % of patients
and all patients had V pattern. Although
the prevalence of total pattern deviation in
patients with strabismus has been reported
to be between 12.5% and 87.7 %, about
20 % of strabismus patients are expected to
have a deviant pattern '*!*, Regarding the
amount of V pattern correction in groups A
and B after surgery, our results showed that in
group A, the amount of V-pattern correction
was 35.0+11.6 diopters and in group B it
was 20.2+ 1.2 prism diopter that indicated
a statistically significant difference between
the two groups (P =0.04). Previous studies
have shown that despite weakening of the
inferior oblique muscle, the V pattern cannot
completely be corrected 11,19,20. Rosenbaum
in the book Strabismus Clinical Surgery
states that any method used to weaken the
inferior oblique muscle modifies the pattern
by a maximum of twenty prism diopters *.
Therefore, in V patterns higher than this, this
method alone is not enough. For example, a
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