
V' J \ti\l. Mi'tl. Set (20IS) 47, -445-449 

Simultaneous versus sequential surgery for bilateral 
congenital cataracts in a resource-limited setting 

M O Ugalahi1, BA Olusanya1, III Monve2 and AM Baiverojii1 

Department of Ophthalmology, College ojMedicine, 
University ojIbadan/Universitv College Hospital, lhadan. Nigeria 

Abst rac t 
Background: To compare simultaneous surgery with 
sequential surgery for the treatment of bilateral 
congenital cataracts in children younger than three 
years at a tertiary hospital in a resource-limited 
setting in order to faci l i ta te informed decision-
making by parents and healthcare providers. 
Methods: A retrospective review of medical records 
of children below three years who had bilateral 
surgery for congenital cataracts between 2010 and 
2016 at the pacdiatr ic ophthalmology unit of a 
university teaching hospital in Nigeria. Data on 
demographic characteristics, type of surgery, delays 
in care, time interval between surgery and optical 
rehabi l i ta t ion, d i rec t c o s t of c a r e , s y s t e m i c 
associations and s u r g i c a l c o m p l i c a t i o n s were 
retrieved, descriptively summarized and compared 
for both groups. 
Results: There were 40 eligible patients, 25 (62.5%) 
of which were males. Age at presentation ranged 
from 4-128 weeks with a median of 28 weeks. 
Twenty-four (60%) pa t i en t s had s imu l t aneous 
bilateral cataract surgery. Patients who underwent 
sequential cataract surgery had higher direct costs 
and accumulated hospital stay, and were more likely 
to experience delays in accessing second procedures 
as well as post-operative optical rehabilitation. No 
anesthetic or other serious ocular complications such 
as endophthalmitis were noted in either group. 
Conclusion: Although there were similarly low 
complication rates in both groups , we observed 
higher direct costs of care, longer duration of hospital 
slay, as well as longer intervals before second 
surgeries and visual rehabilitation in the sequential 
group. Therefore, simultaneous cataract surgeries 
may be the preferable option in resource-limited 
settings like ours, where health care financing is 
mainly through out-of-pocket expenses. 
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Resume 
Contexte: Pour comparer la chirurgic simultance 
avec la chirurgic scqucnticllc pour 1c trailement des 
calaraclcs congcnilalcs bilalcralcs chcz les cnfonts 
dc moins de trois ans dans un hopital lertiairc d'un 
cnvironncmcnt a rcssourccs limitccs afin dc facilitcr 
la prise dc decision informcc par les parents ct les 
fournisscurs dc soins de santc. 
Methodes: E x a m c n r e t ro spec t if des dos s i e r s 
mcdicaux d'enPants ages dc moins dc trois ans ayant 
subi unc chirurgic bilalcralc pour unc cataractc 
c o n g c n i l a l c cn t rc 2 0 1 0 el 2 0 1 6 a T u n i t c 
d ' o p h t a l m o l o g i c p e d i a t r i q u e d ' u n hop i ta l 
un ive r s i t a i r c an Niger ia . Les donnccs sur les 
caractcristiqucs dcmographiqucs, type dc chirurgic, 
dclais des soins, intcrvallc dc temps entre la chirurgic 
cl la rcadaptation opliquc, 1c cout direct des soins, 
les associations syslcmiqucs ct les complications 
ch i ru rg ica lc s onl etc rccupcrccs , r c sumccs dc 
manicrc descriptive ct comparccs pour les deux 
groupes. 
Result a ts : II y avail 40 patients cligiblcs, dont 25 
(62,5%) ctaicnt des gallons. L'agc a la presentation 
variail dc 4 a 128 semaincs avec unc medianc dc 28 
semaincs. Vingt-qualrc (60%) patients onl subi unc 
chirurgic bilateralc simultance dc la cataractc. Les 
patients subissani unc chirurgic scqucnticllc dc la 
cataractc cntrainaicnt des couts directs plus clcvcs 
ct unc hospital isat ion cumulce, ct ctaicnt plus 
susccptibles d'avoir des retards dans Tacccs a unc 
scconde procedure ainsi que dans la reeducation 
o p l i q u c pos topc ra lo i r c . A u c u n c c o m p l i c a t i o n 
aneslhctiquc on autre complication oculairc grave 
id le que rendophialmic n'a etc noice dans les deux 
groupes. 
Conclusion: Bicn que les taux de complications 
soicnl lout aussi foibles dans les deux groupes, nous 
avons observe des couts directs plus clcvcs des soins, 
unc durcc d'hospilalisalion plus longue, ainsi que 
des in tc rva l l es plus longs avan i la d c u x i c m e 
intcrvcnlion chirurgicale cl la rcadaptation visuellc 
dans Ic g roupc sequenlicl . Par consequent , les 
chirurgies dc la cataractc simultanccs pcuvcnl clrc 
rop t ion preferable dans des cnvironncmcnts aux 
r c s s o u r c c s l imi tccs c o m m c le no i r e , ou Ic 
financcmcnt des soins de santc repose principalcment 
sur les dcpenscs personnel les. 

M o t s c l c s : Cataractc congenitale 
simultance, chinngie scqucnticllc 
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Introduction 
Globally, approximately 1.4 million children are 
blind 111. Childhood blindness requires special 
attention because of its significant contribution to 
"blind person years"[2] . Congenital ca taract 
currently constitutes the leading cause of childhood 
blindness in Africa [31. It occurs in 1 in 30,000 live 
births and is bilateral in two-thirds of cases 14 J. 

The definitive management for congenital 
cataract is surgery. The management of cataracts in 
the pacdiatric age group is multidisciplinary, 
challenging and requires long term follow-up. It also 
has certain peculiarities as regards timing and type 
of surgery, because of the risk of stimulus deprivation 
a nib I yob ia 15]. 

There is a global controversy on whether 
bilateral cataract surgeries should be carried out 
sequentially (each eye on a different day) or 
simultaneously (both eyes during the same theatre 
session) [6-9]. For instance, simultaneous surgeries 
may be associated with higher risk of 
endophthalmi t is or Toxic Anterior Segment 
Syndrome (TASS) [6,10,11 ]. These risks may be 
circumvented by adhering strictly to asept ic 
procedures and treating each eye as a separate entity 
(12]. Despite these limitations, the advantages of 
simultaneous surgery in children include less 
exposure to general anaesthesia, faster visual 
rehabilitation, avoidance of loss to follow-up for 
second surgery and/or rehabilitation, and lower 
overall costs to the patient 112-15]. 

There arc no studies from sub-Saharan 
Africa addressing this controversy. Therefore, this 
study compared simultaneous and sequential 
bilateral congenital cataract surgery at a tertiary 
hospital in Nigeria in order to assist paediatric 
ophthalmologis ts and parcnts /care-givers in 
informed decision-making. 

Patients and methods 
The study was a retrospective comparison of 
simultaneous and sequential bilateral cataract 
surgeries for bilateral congenital cataracts in children 
younger than three years at the paedia t r ic 
ophthalmology unit of our hospital between January 
2010 and April 2016. Outcome measures included 
length of hospital stay, direct costs, occurrence ol 
complicat ions (anacsthct ic compl ica t ions , 
endophthalmitis, TASS) and delays in care. The 
direct cost for each group comprised three main 
parameters- cost of surgery, cost of accommodation 
and cost of drugs. 

All patients were referred for paediatric 
cardiology review to ascertain fitness for general 
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anesthesia before being scheduled for surgery. 
Careful and detailed ocular examination was carried 
out to rule out the presence of risk factors for 
endophthalmitis such as conjunctivitis, blepharitis, 
nasolacrimal duct obstruction, etc. Caregivers were 
appropriately counseled on both surgical modalities, 
and allowed to make an informed decision. There 
was strict adherence to aseptic technique during 
surgery. Each eye was treated as a separate entity 
for the simultaneous group, with surgeons and 
assis tants re-gowning and re-scrubbing before 
operating on the second eye, and the use of a separate 
set of instruments. Surgeries were performed under 
general anaesthesia by three different surgeons, all 
of whom arc trained paediatric ophthalmologists. 

Most patients had Extracapsular Cataract 
Ex t rac t ion ( E C C E ) with Pr imary Posterior 
Capsulotomy (PPC) and Anterior Vitrectomy (AV) 
through the Iimbal approach. Two patients had Small 
Incision Cataract Surgery (SICS) and lens aspiration 
respect ively . The re was no in t raocular lens 
implantation for any of the patients. Incisions were 
closed with 10/0 monofilament nylon sutures. All 
pa t ien t s received subconjunct ival 
nicthylprcdnisolonc, dcxamclhasone and gcntamicin 
at the end of surgery before padding the eye. This 
was followed by frequent instillations of topical 
antibiotic and steroid eye drops post opcrativcly. 
Optical correction was by use of spectacles or contact 
lenses depending on availability and affordability. 

Surgery for the second eye in the sequential 
group was routinely scheduled for one week after 
surgery in the first eye. All patients were scheduled 
to have refraction a few days after surgery, while 
still on admission. This was the definitive refraction 
used as a basis for optical rehabilitation for the 
simultaneous group. The patients in the sequential 
group were scheduled to have a second refraction 
(definitive) few days after surgery in the second eye. 
Patients were closcly monitored for complications, 
adherence to medications and commencement of 
optical rehabilitation as much as possible. 

Data was analysed using IBM Statistical 
Package for Social Scicnccs (SPSS) version 20.0 
(IBM Corps., New York, USA). Means and standard 
deviations were calculated for quantitative variables 
while frequencies and percentages were calculated 
for qualitative variables. The difference in mean 
hospital slay, direct costs and delays in management 
for the two groups were compared using the 
Independent t-test, and a P-value of <0.05 was 
considered statistically significant. 

The study abided by the tenets of the 
Declaration of Helsinki for studies involving human 
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subjects. I£thic;iI approval was obtained from the 
Hlhics Review Committee of the hospital. 

Results 
Prior to 2012, mostly sequential surgeries were 
performed, while the rale of simultaneous surgeries 
increased thereafter (Figure 1). Forty of 42 eligible 
patients had complete data and were included in the 
study. Median age at presentation was 28 weeks 
(range 4-128 weeks) and 25 (62%) of them were 
males. Twenty-five (62.5%) patients had associated 
cardiac abnormalities and 24 (60%) patients had 
simultaneous surgery. 

There was no s igni f icant d i f f e rence in 
gender distribution between both simultaneous and 
sequential surgery groups |p= 0.505). The median 
ages in both groups were also not significantly 
different, p=0.29. However, more patients in the 
simultaneous group had sys temic assoc ia t ions 
(83.3%) compared with patients in the sequential 
group (31.2%); [p= 0.001]. 

Patients who had sequential surgeries had 
significantly longer hospital slay and higher direct 
costs than patients who had simultaneous surgeries 
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(table 1). Twelve (75%) of patients in the sequential 
group had surgery in the second eye within seven 
days of surgery in the first eye. Three patients in 
this group, however, experienced delays accessing 
surgery in the second eye ranging from four to twelve 
months, while one patient was lost to follow-up 
before second surgery. Specific reasons for the delay 
in these patients were not available in their records. 
Definitive optical correction for all patients was 
achieved after cataract surgery had been carried out 
in both eyes. As a result, the three patients who had 
delay in accessing surgery for the second eye 
invariably had delays in visual rehabilitation. No 
se r ious anaes the t i c or ocu la r compl ica t ion 
(endophthalmitis or TASS) was noted in the iwo 
groups. 

D i s c u s s i o n 
The main finding of this study was that while the 
sequential group had higher direct costs, longer 
duration of hospital stay, longer intervals to second 
surgery and visual rehabilitation, there were no 
anaes the t ic or se r ious ocu la r compl i ca t i ons 
(endophthalmitis or TASS) in cither group. 

2010 2010 2010 2010 2010 2010 
Vear of surgery 

equent ia l — S i m u l t a n e o u s 

I: Trend ol bilateral cataract surgeries in the hospital be tween January 2010 and Apiil - 0 1 6 

Table 1: Compar isons between s imu l t aneous a n d sequent ia l surgery for bilateral congeni ta l cataiaet 

\\* 

Simul t aneous surgery Sequential surgery P-valuc (d i f fe rence 
in mean /med ian ) 

Length of hospital stay Mean = 6 .3 days (4 -10 days) 12.1 days (11-18 days) P<0 .00 l Length of hospital stay Mean = 6 .3 days (4 -10 days) 
» 9 2 % longer 

Dircct costs Mean = N 4 7 , 0 0 0 Mean - N 7 0 , 0 0 0 P < 0 . 0 0 l 

(N45 ,200 - N 5 2 , 2 0 0 ) (N69 ,000 N73.000) 
» 4 8 . 9 % higher 

Time interval-surgery Median = 2 .25 days Median = 9 days P - 0 . 0 7 6 
to optical corrcetion (1-5 days) (8-365 days) 
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Previous studies showed similar safety and 
elTieaey profiles for both types of surgery [7,14,15]. 
The main arguments against simultaneous surgery 
are the rare bin devastating risks of bi la teral 
endophthalmitis and TASS. I lowcvcr, ihcrc arc only 
four documented cases of bilateral endophthalmitis 
following simultaneous bilateral cataract surgery in 
literature, all occurring following a brcach of 
standard protocol, and there is no documented ease 
of bilateral TASS [7]. The incidence of acutc-onsct 
endophthalmitis following cataract surgery has been 
reported to be 0.04% [16] and the incidcncc 
following pacdiatric intraocular surgery is 0.071% 
[17]. Although the fact that there were no cases of 
endophthalmitis or TASS in this study may be due 
to the small sample size, it is important to note that 
the rates of endophthalmitis and TASS in the 
Pacdiatric Ophthalmology unit of our hospital have 
been 0% respectively in the last 10 yea r s . 
Nevertheless, careful patient se lec t ion and 
maintenance of strict aseptic technique (re-gowning 
and re-gloving, using different set of instruments, 
different batch of balanced salt solut ion and 
viscoelastic agents) arc the bedrocks of safe and 
ctYcctivc simultaneous surgery. 

The risk of repeated exposure to general 
anaesthesia is one of the arguments against sequential 
surgeries. Specifically, the associated cardiac and 
systemic comorbidities in some of the children with 
congenital cataracts make them poor candidates for 
repeated exposure to general anaesthesia. In this 
study, more than half of the patients had associated 
cardiac morbidities. Though recent evidence has 
shown no significant association between a single, 
short duration exposure to general anaesthesia and 
future ncurocognitivc and behavioural outcomes 
[18], there is no evidence yet with regards to the 
effect of multiple exposures in vulnerable subjects 
such as these. 

Patients who had sequential surgery had total 
direct costs that were 48.9% higher than patients who 
had simultaneous surgery. Other studies in the United 
States and Finland have also reported higher costs 
for sequential surgeries [13,15,19,20). Simultaneous 
surgeries may be more cost effective in our selling 
in view of the challenges of health care financing 
which is mostly through out-of-pocket spending on 
the part of caregivers. 

In addition, patients who had simultaneous 
surgeries in this study spent fewer days in the hospital 
and wcic less likely to experience management 
delays than palicnts in the sequential group. This is 
also similar to findings in other studies [13,15], and 
is an incentive for choosing simultaneous over 
sequential surgery. 

The main limitation of this study is its 
retrospective nature and the possibility of bias due 
to lack of randomisation into the two surgery groups. 
A randomised controlled trial would have been ideal 
to affirm the evidence from this study regarding the 
advantages of simultaneous over sequential surgery. 
Another limitation is that the study did not compare 
visual outcomes, long term complications as well as 
compliance with follow up. 

In conclusion, the choice of simultaneous 
over sequential surgery for bilateral congenital 
cataracts is dependent on various important factors 
such as available resources, expertise and patient 
factors. Based on the results of this study and 
evidence from literature, simultaneous surgery may 
be considered as the preferable option for bilateral 
congenital cataracts especially in resource-limited 
settings where access to health care is inadequate 
and the burden of health care financing is borne 
mostly by the paticnt/carcgivcr. 
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