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Abstract 

Background: Posterior capsule opacification (PCO) is the commonest delayed complication of cataract surgery. It is easily 

treated by ND YAG Laser posterior capsulotomy, which is associated with a number of documented complications. 

Methods: A retrospective review of the cases of ND YAG Laser posterior capsulotomy performed in Anya Specialist Eye 

Clinic Umuahia, Abia State from March 2019 to June 2021 was done to evaluate safety and complications. 

Results: Three hundred and twenty eight (328) eyes of 312 patients were found and included in the study. There were 186 

females (59.6%) and 126 males (40.4%) with age range 33 to 80 years, and a mean age of 57.6 years. Complications were 

observed in 132 patients (40.3%) and included transient rise in intraocular pressure (22.9%), mild uveitis (8.5%), pitting of the 

IOL (4.9%), radial extension of the capsulotomy (3.4%); with one out of 11 eyes with radial extension developing a vitreous 

prolapse in the anterior chamber. Intraocular lens tilt was documented in one patient (0.3%) and one patient was observed with 

hair-line hyphema (0.3%) following an inadvertent hit on the iris. 

Conclusion: The complications of ND YAG Laser posterior capsulotomy after PCO are mostly mild and can be easily 

managed. It is important to be aware of the possible complications in order to prevent them where possible and manage them 

promptly to avoid long-term visual loss. 
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Introduction 
Cataract is the opacification of the crystalline lens. It causes 
about half of all cases of blindness and 33% of visual 
impairment worldwide [1]. The Nigeria National Blindness 
survey reported that cataract was the most common cause of 
severe visual impairment and blindness with a prevalence of 
45.3% and 43% respectively. The treatment for cataract is 
surgical, with more than 9.5 million cataract surgeries 
performed annually worldwide [2]. Cataract surgeries are not 
without complications. The most common delayed 
complication is Posterior Capsular Opacification (PCO), 
which is also known as ‘After Cataract’ [3]. PCO is caused 
by the proliferation of lens epithelial cells that have 
remained within the capsular bag following cataract 
extraction [4]. This causes fibrotic changes and wrinkling of 
the posterior capsule [5]. PCO usually presents with 
decreased vision, glare, and other symptoms similar to that 
of the original cataract, with its reported frequency ranging 
from 8.7% to 33.4% [6, 8]. Nd: YAG laser posterior 
capsulotomy is a relatively noninvasive procedure that is 
used in the treatment of PCO [9]. It was first presented by 
Drs. Aron-Rosa and Fankhauser in the early 1980s [10, 11]. 
and has since then showed itself to be an effective 
alternative to the surgical treatment of PCO, thereby 
avoiding such complications as endophthalmitis and 
vitreous loss [12, 13]. Nd-YAG laser posterior capsulotomy 
applies a series of focal ablations, thereby causing 
photodisruption of the thickened posterior capsule and 
creating a small circular opening in the visual axis [14]. 
Prior to the procedure, the patient’s visual function is 
assessed with their physiological pupil state for the best 
corrected distant and near visual acuity using visual charts. 
The eye is then adequately dilated in order to visualize the 
PCO properly. Topical anesthesia is then instilled into the 

eye, followed by a pretreatment with topical 0.5% timolol, 
to prophylactically prevent an elevation in the intraocular 
pressure (IOP). Patient is then positioned on a slit lamp 
equipped with Nd: YAG laser for the procedure. 
Safe and successful laser capsulotomy involves accurate 
focusing and use of the minimum energy required [4]. The 
laser power is most times set at lowest possible MJ/pulse, 
and increased if necessary. Some research suggest that the 
total energy applied should be less than 80mj, in order to 
reduce risk of significant IOP spikes or increase in macular 
thickness [4]. Capsulotomies should equate approximately 
the size of the physiologically dilated pupil under scotopic 
conditions, which is about 4mm-5mm in the pseudophakic 
eye [4]. However, small capsulotomies (2-3mm) have been 
found to be equally as effective as large capsulotomies (5-
6mm), although larger capsulotomies may be more helpful 
for patients with symptomatic glare [4]. Some of the 
techniques for Nd: YAG laser delivery includes cruciate, 
circular, horseshoe and spiral techniques [4]. 

The major indication for Nd: YAG laser capsulotomy has 
remained posterior capsule opacity, which would usually 
present with decreased vision, glare, and difficulty in 
visualizing the fundus [2]. However, there are certain 
contraindications to the use of Nd: YAG laser for 
capsulotomy, which includes corneal scarring or edema that 
prevents a clear view during the procedure; presence of a 
glass intraocular lens (IOL) in the eye; presence of uveitis, 
macular edema or a history of retinal tear or detachment. It 
is also contraindicated in the immediate postoperative 
period, as the IOL may not have been adequately scarred 
into place. Also, in patients with glaucoma who may be at 
risk of intraocular pressure spike from the inflammation of 
the procedure, or from post procedure steroid response [15, 

16]. Documented complications of Nd: YAG laser 
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capsulotomy include rise in intraocular pressure, uveitis, 
IOL subluxation or dislocation, IOL pitting, vitreous 
prolapse, floaters, retinal tear & detachment and macular 
oedema [8, 11, 17, 19]. The purpose of this study is to review the 
safety and complications of Nd: YAG laser capsulotomy at 
the Anya Specialist Eye Clinic, Umuahia, Abia State 
Nigeria, with the aim of improving quality and safety of Nd: 
YAG laser services in the center.  
 

Methodology 
This is a retrospective review of 312 patients (328 eyes) that 
underwent Nd: YAG laser posterior capsulotomy after 
cataract surgery with posterior chamber IOL implantation at 
the Anya Specialist Eye Clinic, Umuahia, Abia State 
Nigeria, between March 2019 to June 2021. The indication 
for the procedure was posterior capsule opacity after 
cataract surgery.  For this procedure, a pre YAG laser best 
corrected visual acuity, IOP, anterior and posterior segment 
examination with slit lamp and indirect ophthalmoscopy 
were carried out. B-scan ultrasound was done in 4 patients 
prior to Nd: YAG laser capsulotomy.  
Patients were adequately counseled on the procedure and 
the possible side effects, and consent was gotten. Topical 
anesthesia with 0.5% proparacaine was given, with 
subsequent pupillary dilatation with 1% tropicamide and or 
5% Phenylephrine hydrochloride in order to properly 
visualize the PCO. After proper positioning of the patient on 
a slit lamp equipped with Nd: YAG laser, pulses of laser 
were delivered in a single pulse mode of initial power of 
1.5mj/pulse and gradually increased. Laser delivery was 
routinely done in a circular fashion within the central 3mm, 
avoiding the centre. Total energy applied was usually 
targeted at 50mj or less. Few cases had total energy more 
80mj. Post Nd: YAG laser capsulotomy, topical anti-
inflammatory and pressure lowering agents were given. 
Patients were routinely reviewed two weeks post procedure 
and the ophthalmological findings were documented. 
 

Results 

Of the 312 patients (328 eyes), 59.6%(186) were females 

and 40.4% (126) were males. The age ranged from 33 to 80 

years, with a mean age of 57.6 years.  

The Nd: YAG Laser was effective in clearing the central 

3mm of the visual axis, and none of the patients required a 

retreatment with the Nd: YAG laser. 

 

 
 

Fig 1: Post ND: YAG laser visual acuity 

 

The pie chart above shows that of the 328 eyes, 65% (213 

eyes) had a post-laser best corrected visual acuity (BCVA) 

of 6/9 or better, at follow up visit. Thirty-two percent (105 

eyes) had a BCVA of 6/24 to 6/12, while 3% (10 eyes) had 

a BCVA less than 6/24. 

Table 1: Complications of Nd: YAG capsulotomy 
 

Complications No. of cases Percentage 

Transient rise in IOP 75 22.9% 

Anterior Uveitis 28 8.5% 

IOL Pitting 16 4.9% 

Radial extension of capsulotomy 11 3.4% 

Hyphema 1 0.3% 

IOL tilt 1 0.3% 

Total 132 40.3% 

 

Complications were seen in 132 cases (40.3%), while 196 

cases (59.7%) had no complications. Table 1 shows the 

complications observed. They include a transient rise in 

intraocular pressure measured within the first 3 hours post 

Nd: YAG, which was seen in 22.9% (75 eyes). With the use 

of pressure lowering medications (0.5% timolol), at 2 weeks 

post YAG review, IOP was noted to have returned to pre 

procedure levels. Mild uveitis was seen 8.5% (28 eyes). 

Pitting of the IOL occurred in 4.9% (16 eyes), while radial 

extension of the capsulotomy was observed in 3.4% (11 

eyes), out of which one of the patient had vitreous prolapse 

into the anterior chamber. The patient subsequently had an 

anterior vitrectomy, and vision was restored to a line less 

than the pre YAG Laser capsulotomy visual acuity. 

Other complications documented were hyphema (hairline) 

in one eye which occurred after an inadvertent hit on the 

iris. One case of IOL tilt was also documented. 

 

Discussion/Recommendations 

Nd: YAG laser capsulotomy has proven to be an effective 

way of managing PCO with favorable visual outcome. 

Although it is noninvasive and considered safer than 

surgical approach, it carries the risk of some complications. 

It is therefore vital to have a knowledge of the possible 

complications, so as to prevent and also manage them 

accordingly. 

Out of the 328 cases, complications were seen in 132 cases 

(40.3%), while 196 cases (59.7%) had no complications. In 

a similar study, Ajite et al found complications in 21.1%, 

while 78.9% were without complications [20]. 

 The most common complication observed in our study was 

a rise in intraocular pressure, which occurred in 22.9%. This 

was also the most common complication observed by Ajite 

et al (10%) [20]. Different explanations which have been 

given for the pressure rise include the deposition of debris in 

the trabecular meshwork, pupillary block and inflammatory 

swelling of the ciliary body or iris root [19, 21, 23]. 

Despite prophylactic treatment with 0.5% Timolol, 

increased IOP was reported in 15% to 30% of patients in 

several studies [24, 25]. Ge et al found that the rise in IOP was 

more pronounced in patients with glaucoma. However, 

Shani et al could not find any elevation of IOP, and 

postulated that healthy pseudophakic eyes do not show an 

elevation of IOP after Nd: YAG laser capsulotomy [26, 27]. 

Mild uveitis was seen in 8.5%, which was transient and 

resolved with the application of topical steroid (0.1% 

dexamethasone), leaving no delayed complication. A study 

by Gore et al [28] reported that 33.5% patients had iritis, 

which manifested as cells and flare in the anterior chamber 

on slit lamp examination. 

Pitting of IOL was observed in 4.9% of cases. A similar 

study by Hassan KS et al [29] noted IOL pitting of 19.8% in a 

study of 86 eyes, while Haris WS [30] noted significant 

marks on the IOL in 11.7% during laser capsulotomy in 342 
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eyes. It’s been noted that retro-focusing of laser aiming 

beam can reduce the risk of IOL damage. 

Radial extension of the capsulotomy was observed in 3.4%, 

out of which one of the patient had a vitreous prolapse. 

Cases of vitreous prolapse following Nd: YAG laser 

capsulotomy have been documented, and has been said to 

occur when the capsulotomy goes beyond the circumference 

of the IOL optic [4]. Ajite et al observed vitreous in the 

anterior chamber in 2.2% of cases [20]. Also, a case of IOL 

tilt was documented, although there was no associated 

hyperopic shift. There has been several reports of displaced 

IOLs [31, 32]. 

Levy et al reported two instances of IOL dislocation into the 

vitreous following Nd: YAG laser capsulotomy. Its 

occurrence was found to be higher in larger capsulotomy 

opening than small capsulotomy openings [31]. 

There was no documented case of retinal tear & detachment, 

although studies have shown that the risk of retinal 

detachment (RD) after Nd: YAG laser capsulotomy is 

estimated to be 4-fold that of the risk after an uneventful 

cataract excision surgery without Nd: YAG laser 

capsulotomy [33, 34]. 

There has also been reported cases of cystoid macular 

edema (CME) which wasn’t documented in our study. A 

study by Lewis et al [33] found a low rate of CME when Nd: 

YAG laser capsulotomy was delayed for over 6 months 

from the initial IOL implant date [35]. A study by Ari et al 

found out that the rate of CME in patients treated with high 

energy levels were significantly greater compared to those 

treated with low energy levels, while another study found no 

significant difference between rate of CME occurrence and 

energy level used in Nd: YAG laser Capsulotomy [36, 37]. 

 

Conclusion 

Improvement of visual acuity after Nd: YAG laser 

capsulotomy is excellent. Its complications are minimal and 

usually transient and could be minimized by using low 

energy pulses, as well as aiming for small openings of 2-

3mm. It is therefore a safe method of restoring vision in 

patients with posterior capsule opacification. 
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