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Abstract  A-type strabismus, in adduction, can be caused by hyperfunction of the superior oblique (SO) muscle and 

hypofunction of the inferior oblique muscle, which leads to dysfunction of this muscle group with an imbalance in the organic 

balance. Purpose: to study the effectiveness of posterior tenotomy of the SO in A-pattern caused by its hyperfunction. 

Material and methods. The first group included 15 children (30 eyes) with hyperfunction of the superior oblique muscle, 

where posterior tenotomy of the SO was performed. The second group consisted of 20 children (40 eyes) without 

hyperfunction of the superior oblique, where horizontal transposition of the extraocular muscles was performed. Results. In 

the first group (30 eyes) with hyperfunction of the superior oblique muscle, posterior superior oblique tenotomy eliminated 

the A pattern in 96% of cases, and its weakening was observed in 4% of cases. Underaction fixed in 98% of cases. In the 

second group (40 eyes) without hyperfunction of the superior oblique, where the horizontal deviation was simultaneously 

eliminated with rectus muscles transposition, the vertical component was eliminated in 89%, in 19% there was a residual 

angle of the horizontal component from 5-15 PD. Forced position of the head -ocular torticollis was corrected in 100% within 

3-6 months.  
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1. Introduction 

There are several types of vertical strabismus, called 

patterns, that characterize external horizontal deviations when 

performing vertical movements. Their etiopathogenesis is 

multifactorial and may be associated with dysfunction of 

both oblique and rectus muscles, displacement of the 

muscular scleral attachments and orbital anomalies. [1,3,4] 

The mechanism of patterns remains poorly understood to 

date. The most common patterns - A or V occur in 15-25% of 

all cases of horizontal strabismus, and such patterns as Y, X, 

lambda, etc. are also known. For pattern A, the difference in 

deviations  when looking up and down is from 10 PD to 15 

PD with the smallest difference in character deviations for 

the A-pattern, since when looking down, the convergence of 

tension increases. [2] Attending turns of eye movements, 

inward-incyclotorsion, as well as outward-excyclotorsion, 

are possibly due to deviations - the pattern of the figurative 

form. At the same time, muscle strength of both the medial 

and lateral rectus muscles changes. [7] Also, vertical types of 

strabismus are the cause of the abnormal position of the head 

of ocular torticollis. A-type strabismus, when maintained, 

can be caused by hyperfunction of the superior oblique  
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muscle and hypofunction of the inferior oblique muscle, 

which leads to dysfunction of these muscle groups with a 

violation of the organic balance [5,6,7]. Clinically detected 

by the presence of underaction during adduction (deviation 

of the eye downward and inward during adduction). 

Typically, most patients with pattern strabismus have 

dysfunctional oblique muscles. This clinical observation, 

combined with a theoretical construct, has led to the 

educated guess that oblique muscle dysfunction is the cause 

of the “A” and “V” patterns. 

 

Figure 1.  With A-pattern exotropia, convergent deviation increases with 

depression and decreases with elevation. [1] 
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Figure 2.  With A-pattern esotropia, deviation increases with elevation, 

decreasing with depression 

The manifestation of the A-pattern in exo and esotropia 

depends on the damage to individual specific muscles. With 

A-pattern esotropia, the convergent deviation increases from 

bottom to top, the reasons for which may be: hypofunction of 

the lateral rectus, leading to a weakening of the force of 

abduction during elevation, low attachment of the medial 

rectus - increased adduction during elevation, hypofunction 

of the inferior oblique muscle - decreased abduction during 

elevation, hyperfunction superior oblique muscle - increased 

abduction with depression, sagittalization (abnormal 

attachment) of the superior oblique muscle - hyperfunction 

of the superior oblique muscle. 

In A-pattern with exotropia, the divergent component 

increases from top to bottom, can be caused by: hypofunction 

of the medial rectus reduces adduction when looking down, 

high attachment of the lateral rectus - increases abduction 

when looking down, hypofunction of the inferior rectus 

muscle - decreases adduction when looking down, hyperfunction 

of the upper rectus muscle - increased adduction during 

elevation, sagittalization (abnormal attachment) of the superior 

oblique muscle - hyperfunction of the superior oblique 

muscle. As a result, the degree of both vertical and horizontal 

strabismus increases. 

Treatment for A- Pattern is usually surgical, but it should 

only be corrected if it is significant and if the patient     

has symptoms in the direction of the greatest deviation. 

Identifying the pattern and its underlying mechanism is 

important for planning the correct surgical treatment of 

strabismus. 

Today, several types of surgical techniques are known [2]. 

The most common of these is superior oblique muscle (SO) 

weakening, along with horizontal rectus muscle surgery to 

correct horizontal deviation. 

If the superior oblique (SO) is hyperfunctioning, it is 

weakened (tenotomy); if not, then a vertical transposition of 

the horizontal muscles is performed. [1] 

Purpose: To study the effectiveness of posterior tenotomy 

of the SO in A-pattern caused by its hyperfunction. 

To achieve this goal, the following tasks were set: 

1.  Determine the clinical diagnostic criteria for A-pattern 

strabismus caused by SO hyperfunction in children. 

2.  Indicate differentiated tactics of surgical treatment 

depending on the etiopathogenesis of the A pattern. 

2. Material and Methods 

All patients underwent: viziometry, refractometry, 

measurement of deviation in 9 positions of gaze, detection of 

abnormal head position (ocular torticollis), ophthalmoscopy, 

assessment of binocular vision, traction test (interoperative). 

Characteristics of patients. To solve these problems, in the 

eye department of the clinic of the Tashkent Pediatric 

Medical Institute and the private clinic “Tibbiyot Dunyosi”, 

we conducted a prospective analysis of 35 children (70 eyes) 

with A-Pattern. The patients were divided into 2 groups.  

The type of surgery was determined by the underlying 

pathophysiology and targeted the affected extraocular muscle. 

[6] 

The first group included 15 children (30 eyes) with 

hyperfunction of the superior oblique muscle, where a 

posterior tenotomy of the SO was performed. Age ranged 

from 4-8 years. All children exhibited underaction (deviation 

of the eye downwards and inwards) during adduction. 

The second group consisted of 20 children (40 eyes) without 

hyperfunction of the superior oblique, where horizontal 

transposition of the extraocular muscles was performed. 

Visual acuity in 19 (54%) children was -1.0, in 16 (46%) 

0.7-0.9. Emmetropic refraction in 19 (54%), hypermetropic – 

11 (33%), myopic – 5 (13%). The difference in the deviation 

angle of vertical strabismus varied from 10PD - 25PD. 

Horizontal deviation from 20-40 PD with a divergent 

component was observed in 14 (40%), converging in 21 

(60%). Compensating position of the head (ocular torticolis) 

- chin up was noted with A-pattern esotropia in 11 (52%), 

chin down with exotropia in 2 (17%). 

For good visualization during surgery, we have optimized 

the conjunctival surgical approach - a “П”-shaped conjunctival 

incision with an extension at the base, so that both the medial 

and lateral edges of the superior rectus muscle are sufficiently 

visualized for revision of possible additional legs of the SO 

tendon attachment. 

 

If there was a pattern with no hyperactivity of the oblique 

muscles, transposition of the horizontal muscles up or down 

was used. The attachment point of the muscle should be 
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shifted in the direction of weakening its action. To correct 

the A-shape, the internal rectus muscles are moved upward 

to the apex, which increases its effect when looking down 

and weakens when looking up, and the external muscles are 

moved down to the base. 

The amount of transposition depends on the magnitude of 

the difference when looking up and down. (Table 1) 

Table 1.  Transposition of horizontal muscles Buckley E.G 1995 

amount of difference in deviation transposition amount 

10 PD ¼  

15 PD ½  

20 PD ¾  

25 PD 1 

3. Results 

In the first group (30 eyes) with hyperfunction of the 

superior oblique muscle, posterior tenotomy of the SO 

eliminated the A pattern in 96% of cases, and its weakening 

was observed in 4% of cases. Underaction eliminated in 98% 

of cases. 

In the second group (40 eyes) without hyperfunction of  

the superior oblique, where the horizontal deviation was 

simultaneously eliminated with rectus muscles transposition, 

the vertical component was eliminated in 89%, in 19% a 

residual angle of the horizontal component was observed 

from 5-15 PD. In 10% of cases, the horizontal component 

corrected spontaneously within 6 months; in 8%, the second 

stage of surgical correction was performed. Forced position 

of the ocular torticollis corrected in 100% within 3-6 months 

after surgical correction of the vertical component. 

4. Conclusions 

1.  Application of posterior tenotomy technology in surgery 

A pattern with ECM hyperfunction is promising;    

it eliminates the vertical deviation that occurs during 

adduction without disturbing the symmetrical position 

of the eyes with direct gaze. 

2.  Transposition of horizontal motors without ECM 

hyperfunction is a fairly effective way to eliminate 

A-pattern strabismus in children, which allows you to 

simultaneously eliminate or reduce both the vertical 

and horizontal components. 

3.  Timely elimination of the vertical component- 

corrects the ocular torticollis independently allowing 

differentiation of it from cervical torticollis. 
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