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Abstract  Original Research Article 
 

Dealing with a rigid non dilating pupil in a small incision cataract surgery is challenging, even more so when dealing 

with a large and a hard nucleus. There is an increased risk of complication in eyes with small pupil (<6mm) during 

cataract surgery. Loose zonules and hard nuclei maybe missed in small pupils, leading to complications. Aspiration of 

cortical matter and capsulorrhexis behind the iris in spaces that are not visible to the surgeon can cause an increased 

risk of complications. In India, where the majority of the people visiting a government tertiary care hospital like ours 

present with white/hard cataract belong to a lower socio-economic strata, there is a need of an effective and 

inexpensive method that provides adequate pupillary dilation during cataract surgery. There are various methods 

described to make the pupil wider during surgery, like iris sutures, Healon 5, iris hooks, mechanical stretching, and 

ring expanders, which require additional instruments and cost. This is an added burden for the majority of the patients 

who are of a low socioeconomic status and present late with white/hard cataracts. We decided to study the efficacy and 

safety of sphincterotomy in white/hard cataracts who underwent SICS in our unit. This study on 20 eyes showed that 

sphincterotomy is a safe, easy to perform method without any additional cost to obtain an adequate pupil size in small 

pupils and has excellent postoperative results.   
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INTRODUCTION  
Cataract is one of the major causes of 

reversible blindness, accounting for about 33% of cases 

of visual impairment in the world according to the 

WHO [1]. Small incision cataract surgery (SICS) is one 

of the surgical techniques commonly used in developing 

countries [2-4]. Many patients who present for cataract 

surgery have eyes complicated by pupils with iris 

sphincter sclerosis due to aging, synechiae, previous 

trauma or surgery, diabetes, uveitis, chronic miotic 

therapy, pseudoexfoliation, or other issues that cause a 

pupil to dilate poorly [5]. At least 2% of cases have a 

pupil that dilates maximally to 5 mm or less 

[6]. Performing cataract surgery on an eye with a small 

pupil remains technically challenging and can cause 

iris trauma, iris prolapse into a wound, posterior 

capsular rupture, dropped nuclear fragments and 

incomplete evacuation of any cortical material [6, 7].
 

Small pupil in an eye with a hard cataract is prone to 

more complications.  
 

 

 

 

A number of techniques can be used to 

mechanically enlarge the pupil during cataract surgery. 

Most surgical manoeuvres for pupil expansion and 

prevention of intra operative constriction are less than 

ideally safe. They can lead to an increased risk of iris 

sphincter tears, bleeding, iris damage, posterior capsular 

tears and vitreous loss [7]. Mechanical stretching with 

two instruments such as microhooks is a relatively 

simple and effective manoeuvre, but it permanently 

damages the iris sphincter [8]. The use of iris hooks 

may also damage the pupillary margin intraoperatively, 

producing a semimydriatic nonreactive pupil 

postoperatively [9]. Single-use pupil expansion rings 

that retract and protect the pupil margin throughout the 

case are available, but they require special instruments 

(ring inserter), more time to place, extra care in 

removal and a significant added expense, ill-afforded by 

patients in developing nations [10].  
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Cutting the pupillary sphincter is a great 

method of obtaining a larger pupil during surgery 

[11].
 
Multiple tiny sphincterotomies created with small-

calibre vannas scissors can be helpful in a rigid, non-

dilating pupil and provides excellent post operative 

results, with a reacting and near-normal sized pupil 

post-operatively in the majority of patients.  

 

This study was undertaken in economically 

backward patients who presented to us with hard 

cataracts and rigid pupils, to study the safety and 

efficacy of sphincterotomy. 
 

MATERIAL AND METHODS  
This study was carried out on 18 patients/20 

eyes, who underwent sphincterotomy due to small/non-

dilating pupil of <6mm with a white/hard cataract 

during small incision cataract surgery in the Regional 

Institute of Ophthalmology, PGIMS, Rohtak.  

 

The patients enrolled in the study were >50 

years of age, with white/ hard cataracts, with <6mm 

pupils at the time of surgery. Informed consent was 

taken from all patients. The age and sex distribution 

was as below: 

 

Table-1 

Age group of patients  Number of eyes Percentage 

Male Female  

50-60    3  15% 

61-70  1  3  20% 

71-80  4  4  40% 

81-90  3  2  25% 

 

The majority of the patients were in the age 

group of 71-80 years (40%), which explains the larger 

nuclear size and advanced cataracts. 60% of patients 

were females and 40% were males. 

 

A complete pre-operative examination 

was done in all the patients including best corrected 

visual acuity, slit lamp examination, intraocular 

pressure measurement, documentation of pupillary size 

and reaction, A-scan biometry and keratometry. Fundus 

could be visualized only in two eyes of one patient as 

there was a mature/dense cataract in the rest of the 

patients.  

 

Slit Lamp examination revealed corneal 

degeneration in one of the patients. 20% patients had a 

preoperative best corrected visual acuity (BCVA) of 

6/60-6/36, while 80% of patients had BCVA of <6/60. 

 

Table-2 

Best corrected visual acuity Number of eyes Percentage 

6/60-6/36 4 20% 

<6/60 16 80% 

 

Pre- operative preparation: Tropicamide and 

phenylepherine eye drops were instilled in all the 

patients every 20 minutes 2 hours before the surgery, 

along with topical antibiotic and anti- inflammatory eye 

drops. Local analgesia required for surgery was 

achieved by peribulbar block with the infiltration of 

xylocaine 2% combined with bupivacaine 0.5% and 

hyaluronidase.  

 

Surgical Procedure  

In all these cases of an inadequately dilated 

pupil of <6mm, intraoperative pupillary dilation was 

attempted by adding adrenaline 0.5CC (1mg for 1ml 

ampule) to the 500 ml infusion bottle. A sphincterotomy 

was done only in the patients in whom the pupil 

remained <6mm in size. A superior rectus bridle suture 

was passed. Conjunctival flap was raised and wet-field 

cautery was done. A frown shaped scleral incision 

measuring 7 mm was made, 1.5 mm from the limbus. 

Sclerocorneal tunnel was created and entry into anterior 

chamber was made by a keratome. OVD (ocular 

viscoelastic devices) was injected into anterior chamber. 

Before sphincterotomy, the intra-operative pupillary 

dilation was 4.5 mm in ten eyes and 5 mm in rest of the 

ten eyes. Pupillary sphincterotomy was performed by 

angled vannas scissors after lifting the pupillary edge by 

injecting OVDs under it. The first site of 

sphincterotomy was either 6 or 9’o clock position and if 

pupillary dilation was less than 6 mm, another 

sphincterotomy was done 180 degrees away. In one eye, 

the pupillary size remained less than 6 mm after 2 

sphincterotomies, hence an additional sphincterotomy 

was done. The anterior chamber was formed with 

OVDs and anterior capsulotomy was performed with a 

bent 26 gauge needle by the envelope technique in 6 

(30%) eyes. In 14 eyes (70%) continuous curvilinear 

capsulorhexis was done.  Nucleus was prolapsed in the 

anterior chamber and removed with an irrigating wire 

vectis. Residual cortical matter was removed with a 

simcoe irrigation aspiration cannula. A rigid indigenous 

posterior chamber intraocular lens, costing less than 4 

US dollars, was implanted in 8(40%) of the eyes, and a 

foldable IOL in rest of the 12(60%) eyes. Anterior 

chamber was washed with balanced salt solution plus 

and sub conjunctival dexamethasone injection was 

administered. These surgeries were carried out by the 
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same surgeon. Post-operatively, patients were put on 

topical antibiotics and steroids, which were tapered over 

6 weeks. 

 

RESULTS 
20 eyes of 18 patients with white/hard 

underwent small incision cataract surgery with posterior 

chamber IOL implantation with sphincterotomy due to 

small rigid pupil, <6mm. Final outcome was recorded 4 

weeks after the surgery. 
 

A pupil size of 6-7 mm was achieved intra 

operatively after sphincterotomy and surgery was 

completed with successful implantation of posterior 

chamber IOL in all the patients. None of the patients 

had any post-operative complications and none of the 

eyes showed intra ocular lens dislocation or 

subluxation.

 

Table-3 

 Number of eyes out of 20 Percentage 

Intra operative complications 0 0% 

IOL insertion 20 100% 

Pupil-Sluggish reaction 

 Normal reaction 

2 10% 

18 90% 

Best corrected visual acuity(postop)- 

6/6-6/9 

<6/9 

 

18 

2 

 

96 

4 

 

Visual acuity of ≥6/9 was achieved in 18 

(96%) of eyes. Among the remaining 2 (4%) eyes, 1 eye 

had corneal degeneration and 1 had macular 

degeneration. 90% of the eyes had a normal pupillary 

reaction. 2 eyes had an irregular, sluggishly reacting, 

semi dilated pupil, although the patient had no 

complaints. These patient had a hard cataract with a 

rigid pupil of 5 mm intraoperatively which required 

more than two sphincterotomies to achieve 

intraoperative pupil of 7 mm. Some evidence of 

pigment dispersion on anterior surface of lens was 

present in this eye with semi dilated pupil.  

 

DISCUSSION  
Cataract continues to be the leading cause of 

reversible blindness globally. Patients in developing 

nations like India often present late, with white or hard 

cataracts. There is an increased risk of complication in 

eyes with small pupil or non-dilating pupil during 

cataract surgery (<6mm) [12].
 

 

A small incision cataract surgery in eyes with a 

rigid, non dilating pupil of <6 mm with white or hard 

cataract is a challenge and potentially vision threatening 

and can cause many complications intra and post 

operatively. Newer methods such as expansion rings 

and hooks are very expensive and not affordable by 

patients presenting in government hospitals in the 

developing countries like India. Several techniques can 

be used to mechanically enlarge the pupil 

intraoperartively. Most of them for pupil expansion and 

prevention of intra operative constriction are less than 

ideally safe. They can lead to an increased risk of iris 

sphincter tears, bleeding, iris damage, posterior capsular 

tears and vitreous loss [7]. Iris hooks may also damage 

the pupillary margin intraoperatively, producing 

a semimydriatic nonreactive pupil postoperatively 

[9]. Single-use pupil expansion rings that retract and 

protect the pupil margin throughout the case are 

available, but they require special instruments (ring 

inserter), more time to place, extra care in 

removal and a significant added expense, ill-afforded by 

patients in developing nations [10].  

 

Cutting the pupillary sphincter is a great 

method of obtaining a larger pupil during surgery [11]. 

 

The above study in which we have used a 

simple, less-time consuming technique of 

sphincterotomy with vannas scissors shows that this 

procedure can provide an adequate pupil size in a 

rigid/non-dilating pupil to perform small incision 

cataract surgery even in white or hard cataracts, without 

adding any extra expense or time. No special 

instrument/equipment is required and the pupil retains a 

normal size post operatively, while preserving pupillary 

reaction to light in a large majority of the patients and 

has excellent post-operative results.  

 

CONCLUSION 

Small pupil is of the most important causes of 

intraoperative complications during cataract surgery. 

We suggest that sphincterotomy can be done as a safe 

and effective procedure, with no special instruments, in 

non-dilating small pupils of <6mm during SICS. This is 

especially useful in white and hard cataracts and does 

not involve any additional cost.  
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