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Abstract 

Objective 

The objective of the current study was to assess outcome of hang back sutures in horizontal strabismus with 

the reference to specific type of surgery known as postoperative alignment. 

Study Design: Retrospective Observational type. 

Place and Duration of study: Conducted in Lahore General Hospital and Mayo Hospital, Lahore from 

June 2006 to Feb 2018. 

Methods 

Patients with horizontal strabismus were recruited. Clinical assessment included cycloplegic refraction, best 

corrected visual acuity and routine assessment for squint. Those having coexisting ocular or neurological 

problems, previously squint surgery, A/V pattern or vertical deviation were excluded. All underwent 

recession by hang-back method using absorbable suture. Preoperative and postoperative deviation was 

measured in terms of degree on 1st day, 3rd month and at 6th month. 

Results 

Out of 64 patients, 66% were females while 34% were males with mean age of 14.22 years (SD 7.88). 

Amongst them 62 % had surgery for exotropia and 38 % for esotropia. All underwent unilateral (86%) and 

bilateral (14%) recession/resection procedure. Range of preoperative deviation was between 10 - 45 degrees 

(20-90PD) with mean of 20.86 degrees (SD 8.6) and postoperatively improved to 0-15 degree (0-30PD) 

with mean 1.91 degree (SD 3.77). 78% cases were straight or deviation less than or equal to 5 degree (10PD) 

on 1st postoperative day, at 3rd month as well as at 6th month. Out of 64 patients, 3% required readjustment 

of sutures and 3% needed revision surgery on the other eye.  

Conclusion 

We conclude that hang-back technique is simple and safe method for rectus muscle recession. 
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Introduction 

The goal of strabismus surgery is the correction 

of misalignment of the eyes. In the conventional 

procedure of recession, muscle is moved backwards 

several millimeters from the original insertion and 

sutured to the sclera. This method however, can res-

ult in different complications; such as scleral perfo-

ration, longer procedure duration and difficult expos-

ure at the site of sclera sutures. To avoid these probl-
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ems, an alternative method of recession is used, 

which is termed as hang-back technique where rectus 

muscle is hanged from the original insertion. Better 

exposure and relative thickness of the original insert-

ion site makes this technique safer with a shorter 

learning curve. Hang-back method was firstly tested 

for esotropia repair adjustable sutures technique 

only1, but later it was also examined for vertical devi-

ation repair2,3 as well as for exotropia.4,5 Repka & 

Guyton6 shared their particular experience of hang 

back technique for children having esotropia. Succ-

essful eye alignment, which followed the surgery is 

linked with psychosocial benefit7 and improved cos-

mesis.8 As previous studies had shown better safety 

and outcome with hang-back suture technique, we 

aimed to assess complications and post operative 

alignment in horizontal strabismus in our population. 

Methods 

The case notes of the eligible patients were reviewed 

from 2006 to 2018. The records of 64 operations 

were available for analysis. Clinical assessment of 

the patients such as preoperative complete assess-

ment for strabismus was done by performing cover 

tests, ocular motility, anterior and posterior segment 

examination. Squint is classified into Esotropia and 

Exotropia. Esotropia is a form of strabismus in which 

one or both of the eyes turn inward and in Exotropia 

one or both of the eyes are turned outward. The exotr-

opia patients were of three types; infantile, intermit-

tent and sensory. Esotropia patients were classified 

as infantile, non-accommodative, accommodative 

and sensory. Remaining all types of squint (post 

surgical and neurological/paralytic) were excluded 

from the study. The cycloplegic refraction was done 

using cyclopentolate 1%, trial of spectacle correction 

was given to achieve best corrected visual acuity. In 

addition, four patients also needed amblyopia 

therapy prior to surgery.  

Exclusion Criteria: 

Following were excluded from the study: 

1. Coexisting ocular or neurological morbidity,  

2. Previous squint surgery,  

3. Associated pattern or vertical deviation  

The estimation formula regarding length of recess-

ion/resection for patients were as follows. 

1 mm recession/resection of Medial Rectus = 2- deg-

ree 

1 mm recession /resection of Lateral Rectus = 1- 

degree 

Conjunctival peritomy was done 1mm posterior to 

the limbus preserving limbal stem cells. Traditional 

technique of resection method was adopted, where 

muscle was isolated, measurement on the muscle was 

marked with bipolar cautery. Later 6/0 Vicryl W9552 

(Polyglactin 910 on spatula needle) was used to pass 

the suture on top and bottom border of the muscle 

taking at least 1mm muscle mass in it. The muscle 

mass anterior to suture was removed using Westc-

ott’s scissors, taking caution to leave 0.5mm stump 

at insertion.  

For rectus muscle recession Hang back technique 

was used, in which first muscle was secured with 6.0 

Vicryl absorbable suture, by using type of whip knot 

(0.5mm from insertion) and then it was dis-inserted 

from its original site. At both end of suture/stitch, 

partial thickness scleral bites were taken just anterior 

to the insertion site and after measurement, knot was 

tied. (Fig. 1). 

 

Figure 1: Bowknot of the hang-back suture 
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The patient was examined within 24 hours depending 

on the convenience of the family. In case of over or 

under correction the patient was taken again back to 

Operation theatre and muscle was re-adjusted under 

topical or general anaesthesia according to patient's 

age. During this process the bowknot was opened. In 

the case of under-recession the muscle was moved 

towards its origin, the knot reapplied and patient was 

reassessed till desired results were achieved. On the 

other hand, in case of under-recession of the rectus, 

the knot was opened, the muscle was advanced towa-

rds its insertion till the desired position was achieved. 

Conjunctival wound was closed with 7/0 polyglactin 

910. Postoperatively the patient was given injectable 

antibiotics (Ceftriaxone) and oral analgesics (parac-

etamol) for first 5 days. Topical combination of ant-

ibiotic (Tobramycin) & steroid (dexamethasone) we-

re given in drops & ointment form, initially 5 times 

per day in 1st post operative week then 3 times in the 

2nd week. Those conjunctival sutures that did not abs-

orb were removed in 1week time.  

Patients in the current study were evaluated on a 

criterion based on three time points such as surgery 

after 1st day, at 3rd month as well as at 6th month too. 

At three time points, procedural tests such as Visual 

Acuity, Slit lamp examination and measurement of 

deviation using cover tests were also done. The main 

outcome of the study was characterized as cosmet-

ically acceptable result or residual squint up to 5° 

(10PD).  

Results 

The break up of main types of horizontal strabismus 

were; Exotropia (62%) and esotropia (38%). The de-

gree of strabismus ranged 15°-40°(30-80PD). The 

exotropia patients were of three types; infantile 

15.5%, intermittent 13.5% and sensory 33%. On the 

other hand, esotropia patients were classified as 

infantile 3%, non-accommodative 3%, accommo-

dative 17% and sensory 15% (Table 1). The majority 

of patients had unilateral (86%), whereas few had 

bilateral (14%) procedure. 

Table 1: Break-up of categories of strabismus  

(n = 64) 

PERCENTAGE OF VARIOUS SQUINTS 

EXOTROPIA (62%) ESOTROPIA (38%) 

Infantile 15.5 Infantile 3 

Intermittant 13.5 Non-accommoda-

tive 

3 

Sensory 33 Accommodative. 17 

Sensory 15 

Analysis of gender showed that there were 66% fem-

ales, males were only 34% in the sample and their 

ages varied from 2 to 25 years with mean age 14.22 

(SD +/-7.88) as shown in Table 2. 

Table 2: Demographic data (n = 64) 

Demographic data Percentages 

Gender Male 34% 

 Female 66% 

Age 02-25 years 14.22 (+/-7.88) 

In the group pre-operative deviation ranged between 

10 - 45 degrees with mean of 20.86 (SD +/- 8.6). In 

87% patients, near and distance deviation was equal 

whereas 45% cases of preoperative deviation ranged 

between 15-30 degrees. Table 3 demonstrates degree 

of the deviations. 

Table 3: Percentage of preoperative deviation in 

various types of Strabismus deviations 

Strabismus <15 

Degree 

15 

Degree 

15 – 30 

Degree 

>30 

degree 

Esotropia 4 56 36 4 

Exotropia 5 35 52 8 

There were 37% patients who had recession of the 

medial rectus, while 63% cases had recession of la-

teral rectus muscle. After the operation, good cosm-

etic appearance was achieved in 78% patients with a 

range of 0-5 degrees with a mean of 1.91 degree (SD 

+/-3.77). The patients with residual deviation of 5-10 

degrees were 19%. Only 3% patients had deviation 

ranged between 10-15 degrees. Refraction, ambly-

opia therapy and convergence exercises resulted in 

improvement in 50% cases for post operation devi-

ation with < 10 degrees. After the procedures the de-
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viations in various forms of strabismus are demon-

strated in the following table (Table 4). 

Table 4: Percentage of postoperative deviation in 

various type of strabismus 

Strabismus Straight or 

less < 5° 

5–10° 10–15° Overcor-

rection 

Esotropia 88% 12% 0% 0% 

Exotropia 74% 21% 2% 3% 

The complications encountered were; loose conjun-

ctival suture (3%), subconjuctival hemorrhage (3%), 

dellen (1%), corneal epithelial erosion (1.6%).  

Only 3% patients needed sutures readjustment to 

improve the outcome. 1.5% patients who developed 

diplopia after the operation had exotropia before the 

operation and later on they developed consecutive 

esotropia. These cases were managed with the use of 

hang-back knots to advance the muscle to a point 

where the appearance was acceptable and diplopia 

resolved. The loose conjunctival sutures were rem-

oved, whereas exposed part of adjustable sutures’ 

was trimmed. 

Discussion 

Our study analyzed the results of hang-back reces-

sion in terms of horizontal muscle surgery and found 

it successful for the patients having esotropes or exo-

tropes. The patients (97%) had good cosmetic appe-

arance at follow up visits; after 1st day, 1 month, and 

at 6th month. 

Hang-back technique is the method that allows rectus 

recession with reduced risk of scleral perforation by 

needle passing through the sclera5,9,10,11. None of our 

cases had scleral perforation. Researchers in prev-

ious studies also showed safety and effectiveness of 

this technique compared to conventional recession 

surgery.11 Moreover it gives the opportunity for 

adjusting the muscle after strabismus surgery14. 

However, in our study only 3% cases needed read-

justment.  

Its other advantages are easier surgical exposure5,11 

shorter duration of surgery11,12 and decreased amou-

nts of induced astigmatism following the operation13. 

Comparison of hang-back technique with conventi-

onal recession surgery for horizontal strabismus also 

showed improvement in esotropia deviation from 

31+/-9 to 7+/-6 PD (prism diopter) for hang-back 

recession whereas in exotropia, deviation improved 

from 28.9+/-9 to 0.5+/-11PD. It is specially effective 

for children having smaller globes, patients of myo-

pia or collagen vascular diseases.11 The long term 

results of hang back technique in 189 patients who 

went through unilateral or bilateral medial rectus 

recession improved on average deviation from 48 PD 

to 1.1 PD in the 1st group while in the 2nd group impr-

ovement was between 29PD to 1.1 PD.15 Brecken-

ridge reported a modified hang back surgery techn-

ique that resulted in minimizing need for repeating 

surgery.16 Especially for medial rectus reinserting 

posteriorly is a difficult task.17 

Not much work has been evident in our population 

regarding outcome of Hang-back suture technique in 

strabismus surgery. Limitations of our study was that 

it was performed on small number of cases, in limited 

centers and no comparative analysis was done with 

conventional recession technique. There is a need to 

further analyze outcome in a larger scale and invol-

ving more centers, which will yield satisfactory outc-

ome. Also in future this technique should be assessed 

on vertical muscles, comparison should be done with 

adjustable suture technique and conventional rectus 

muscle recession techniques.  

Conclusions: 

It may be concluded that hang-back technique is a 

suitable procedure for horizontal strabismus with 

better exposure during surgery, lower risk of scleral 

perfo-ration and effective method especially in terms 

of post operative alignment.  
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