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Introduction
Retinoblastoma is the most common primary intraocular
malignancy of developing retina.1 It accounts for 2% of all
childhood cancers affecting children usually up to 5 years
of age, but late presentation has also been reported.2,3 The
average incidence globally ranges between 1 in every
15,000-20,000 livebirths.4 The developing countries bear
most of the retinoblastoma cases worldwide.5 According
to 2013 population estimates, 43% global burden of
retinoblastoma relates to 6 countries of the Asia-Pacific
region, with Pakistan ranking at number 4 on the list.6 The
annual crude incidence of retinoblastoma in Karachi has
been reported to be 4.0/100,000 and 2.4/100,000 in
children under the age of 5 and 10 years, respectively.7

Initially, enucleation was considered the sole life-saving
treatment modality in retinoblastoma. Literature from as
early as 2600BC exists, supporting evidence of enucleation
being the oldest surgery in ophthalmology.8 Over the
years, new diagnostic and treatment modalities have

emerged in the management of retinoblastoma, with
survival rate going up to 100% in developed countries
owing to adequate resources and treatment facilities.9 A
wide variety of globe-salvage techniques has been devised
with fair success rate in recent times, thereby shifting the
treatment goals from globe preservation to vision
preservation.10 However, in other parts of the world, the
current dilemma is late presentation, delayed diagnosis,
treatment refusal, and an avid lack of awareness, all adding
to the disease burden.4,6 This increases the chances of
advanced retinoblastoma on diagnosis with usually no
prospect of redeemable vision, thus limiting the treatment
options, making enucleation inevitable in majority of such
cases.6

In extensive retinoblastoma, like International Intraocular
Retinoblastoma Classification (IIRC) groups D and E, globe
is sacrificed considering the grave concerns for extraocular
spread of tumour when there is no hope of salvageable
sight in upfront enucleation. If the tumour is non-
respondent to conservative local and systemic
consolidative treatments, secondary enucleation is
mandatory in order to preserve patient from metastatic
disease and death.11 Like every surgical procedure,
enucleation also has some inherent potential to develop
complications, which includes discharging socket, post-
enucleation socket syndrome, implant-related issues, like

1,2,5Department of Paediatric Ophthalmology and Strabismus, Al-Shifa Trust
Eye Hospital, Rawalpindi, Pakistan; 3,4Department of Ophthalmology, Al-Shifa
Trust Eye Hospital, Rawalpindi, Pakistan.
Correspondence: Rabeeah Zafar. e-mail: rabeeah.zafar11@yahoo.com
ORCID ID: 0000-0002-3610-3795
Submission completed: 06-02-2025 1st Revision received: 27-05-2025
Acceptance: 14-01-2026 Last Revision received: 13-01-2026

RESEARCH ARTICLE

Comparison of the rate of complications in primary and secondary enucleation
in patients with retinoblastoma
Rabeeah Zafar1, Sumaira Altaf2, Sorath Noorani3, Sidra Jabeen,4, Shadab Hassan5

Abstract
Objective: To quantify pregnant women's knowledge of congenital abnormalities, their associated risk factors and
preventative measures, and to determine the association of knowledge level with socio-demographic factors.
Method:The multi-centre, cross-sectional study was conducted from October 2023 to March 2024 in Quetta, Pakistan, after
approval from the ethics review committee of the Quetta Institute of Medical Sciences, and comprised pregnant women
aged at least 18 years who were attending antenatal clinics. Data was collected using a questionnaire. The participants’
knowledge was assessed through 21 close-ended questions. The association of knowledge score with a range of socio-
demographic factors was explored. Data was analysed using SPSS 26.
Results: Of the 640 mothers, 303(47.3%) were aged 25-34 years, 131(20.5%) had completed secondary school education,
540(84.4%) were housewives, 373(58.3%) were married within their families, and 447(69.8%) lived in urban areas. There
were 349(54.5%) participants having moderate knowledge about birth defects, 207(32.3%) had high level of knowledge,
and 84(13.1%) had poor knowledge. The knowledge level had significant association with education level (p=0.001) and
residence area (p=0.006).
Conclusion: Pre-pregnancy counselling shall be made available at antenatal care centres. Maternal obesity and
consanguinity shall be pointed out to pregnant women as risk factors for congenital anomalies.
Keywords: Congenital abnormalities, Pregnancy, Health knowledge, Attitudes, Practice, Risk factors, Antenatal care,
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exposure, extrusion and migration into the orbit, to name
a few.

The current study was planned to evaluate complications
aftr primary and secondary enucleation in children with
retinoblastoma.

Patients and Methods
The prospective cohort study was conducted from January
1, 2017, to December 31, 2022, at the Children Eye Hospital,
Al-Shifa Trust, Rawalpindi, Pakistan. After approval from the
institutional ethics review committee, the sample was
raised using non-probability purposive sampling
technique. The sample size was calculated using WHO
calculator (n=Z2

⋅p⋅q/e2), taking z=1.96, p=21%, q=79% and
e=7%.12,13

Written Informed consent was obtained from the parents
of all the patients. Those included were paediatric patients
of all age groups irrespective of gender who underwent
enucleation with orbital implant for group E
retinoblastoma. In case of bilateral enucleation, only one
of the two eyes was included. Only those patients were
included who had a minimum follow-up duration of one
year post-enucleation. The follow-up duration was based
on literature indicating that most complications occur
within the first 12 months post-enucleation.14

Patients were excluded in case of incomplete data or loss
to follow-up.  Also excluded were patients having
enucleation done in other settings, and those having post-
enucleation irradiated sockets.

All the patients were examined with indirect
ophthalmoscope and a paediatric ocular imaging system
(RetCam 3, Natus Medical Inc., Pleasanton, CA, United
States) prior to surgery in order to confirm the eye to be
enucleated. Enucleation was done under aseptic measures
by experienced surgeons for better outcomes. A 360°
limbal peritomy was done. Tenon’s layer was dissected
away from sclera and muscles, leaving as much conjunctiva
and tenon as possible. All recti were isolated with muscle
hooks and secured with 6-0 Vicryl® suture (Ethicon Inc.,
Somerville, NJ, USA) just behind their insertion except for
medial rectus, which was sutured 4mm from its insertion
point. They were later transacted and retracted with
bulldog forceps to avoid damage to the muscles. A longer
4mm stump of medial rectus was left behind to be grabbed
by artery forceps to aid in axial pulling of the globe during
nerve transection. Obliques were transected to be
retracted into the orbit. A long-tipped scissor was
introduced medially in orbit with the aim of resecting a
longer length of optic nerve (>10mm). While stringing the
optic nerve to reach near the optic canal, the tip of the

scissor was used to cut the optic nerve while
simultaneously pulling the globe up with the other hand.
Soft tissue attachments were released once the globe was
prolapsed from the socket after transecting the optic nerve.
Haemostasis was maintained by applying digital pressure
against the bone of posterior socket for several minutes. A
polymethyl methacrylate (PMMA) orbital implant (Saifee
LAB® pvt. Ltd., Lahore, Pakistan) of size appropriate for the
individual socket was wrapped in single layer of
polypropylene meshwork (Surgical Mesh®, Ethicon Inc.,
Somerville, NJ, USA) and placed in posterior sub-tenon
space. Recti were sutured with the meshwork on the
anterior surface of the implant. Tenon layer was closed over
the implant with interrupted sutures using 5-0 ETHIBOND
EXCEL® (Ethicon Inc., Somerville, NJ, USA). Conjunctiva was
closed with continuous sutures. The length of the resected
optic nerve was measured and the enucleated globe was
sent for histopathological analysis by placing it in formalin
solution and after proper labelling of the sample.

All the patients were scheduled as per departmental
guidelines for the follow-up of enucleated patients. They
were assessed for condition of the socket on the first post-
operative (post-op) week, and then on second and fourth
week, followed by monthly evaluations depending upon
the status of the retinoblastoma and chemotherapy
schedule. Patient data was recorded in the hospital’s
computerised medical record system on every visit for
future correlation.

Data was analysed using SPSS 26. Mean±standard
deviations were calculated for continuous variables.
Frequencies and percentages were calculated for
categorical data. Comparisons between categorical
variables were made using post-stratification chi-square
test. P≤0.05 was considered statistically significant. Odds
ratios (ORs) with 95% confidence interval (CI) were
calculated for risk factors associated with complications
using univariate logistic regression analysis.

Results
Of the 172 patients with histopathologically confirmed
retinoblastoma who underwent enucleation during the
study period, 39(23%) were excluded for not meeting the
inclusion criteria. Of the remaining 133(77%) patients with
mean age 28.1±19.1 months, 77(58%) were boys and
56(42%) were girls. Overall, 74(56%) patients had primary
enucleation, 59(44%) had secondary enucleation, 79(59%)
had unilateral disease and 54(41%) had bilateral
retinoblastoma. Family history was positive in 23(17%)
patients.

Mean age at presentation in primary enucleation cases was
28.9±18.15 months and it was 26.96±20.51 months in
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secondary cases. Difference between age at presentation
between primary and secondary enucleation cases was
statistically not significant (p=0.535). Overall mean age at
enucleation was 30.89±19.14 months; 29.74±18.07 months
in primary and 32.90±20.66 months at secondary
enucleation (p=0.784).

Most common presentation was leucocoriain 72(54%)
patients, followed by buphthalmos and proptosis 19(14%)

and 15(11%), respectively. Complications were observed in
28(21.1%) patients, and, among them, 11(39%) were in
cases with leucocoria and 9(25%) with buphthalmos
(Figure).

Extraocular extension of retinoblastoma was found in
59(44%) patients on initial magnetic resonance imaging
(MRI) scan. Out of these, 57(96%) patients underwent
secondary enucleation after receiving systemic
chemotherapy. Histopathology revealed that high-risk
features (HRFs) were present in 51(38%) eyes. Among these,
28(55%) had primary enucleation, with 1(3.6%) enucleated
globe showing resected margin of the optic nerve involved.
The remaining 23(45%) patients underwent secondary
enucleation. Intravenous chemotherapy was received by
88(66%) patients. Among these, 59(67%) patients
underwent secondary enucleation. In 29(33%) patients
with primary enucleation, chemotherapy was initiated in
order to control the spread of the disease due to presence
of HRFs on histopathology.

Of the 28(21.1%) complications, the most common was
implant exposure 9(32.14%) l 5(55.6%) primary and
4(44.4%) secondary cases. This was followed by

conjunctival prolapse and discharging
socket 5(3.8%) each (Table 1). Mean
age at complication was 36.6±20.89)
months. In 17(61%) cases with
complications, enucleation was
performed at age <30 months.
Complications were observed in
15(54%) patients in primary, and
13(46%) in secondary cases with a ratio
of 1.2:1 (p=0.804). The difference in
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Figure: Distribution of complications (n=28) with respect to the mode of
presentation (n=133).

Table-1: Types of complications in primary and secondary enucleation in comparison to systemic chemotherapy.

Complications n (%) Type of Enucleation n (%) p-value Systemic Chemotherapy n (%) p-value
Primary Secondary Yes No

Conjunctival Prolapse 5 (3.8) 02 (40) 03 (60) 0.473 04 (80) 01 (20) 0.505
Implant Exposure 9 (6.8) 05 (55.5) 04 (44.4) 0.996 06 (66.6) 03 (33) 0.974
Implant Extrusion 2 (1.5) 01 (50) 01 (50) 0.872 02 (100) 0 0.308
Discharging Socket 5 (3.8) 02 (40) 03 (60) 0.473 04 (80) 01 (20) 0.505
Pre-septal Cellulitis 4 (3) 02 (50) 02 (50) 0.818 03 (75) 01 (25) 0.705
Recurrence 3 (2.3) 03 (100) 0 0.118 03 (100) 0 0.210

p≤0.05 calculated using Pearson’s chi-square test.

Table-2: Distribution of complications with respect to patients’ demographic data.

Variables Total Type of Enucleation n (%) Analysis Complications n (%) Analysis
n (%) Primary Secondary p-value OR Yes No p-value OR

74 (55.6) 59 (44.4) 95% CI 28 (21.05) 105 (78.9) 95% CI
Gender Male 77 (58) 43 (55.8) 34 (44.1) 0.955 1.008 (0.753-1.350) 11 (14.2) 66 (85.7) 0.025 0.625 (0.385-1.013)

Female 56 (42) 31 (55.3) 25 (44.6) 0.989 (0.662-1.476) 17 (30.3) 39 (69.6) 1.635 (1.109-2.410)
Laterality Unilateral 79 (59) 51 (64.5) 28 (35.4) 0.012 1.45 (1.066-1.978) 15 (18.9) 64 (81) 0.480 0.879 (0.603-1.282)

Bilateral 54 (41) 23 (42.5) 31 (57.4) 0.592 (0.390-0.898) 13 (24) 41 (75.9) 1.189 (0.748-1.891)
Enucleated Eye Right eye 71 (53.38) 38 (53.5) 33 (46.4) 0.599 0.918 (0.669-1.261) 20 (28.1) 51 (71.8) 0.031 1.471 (1.083-1.997)

Left eye 62 (46.6) 36 (58.0) 26 (41.9) 1.104 (0.762-1.599) 81 (12.9) 54 (87.1) 0.556 (0.301-1.027)
Family History Yes 42 (31.6) 21 (50) 21 (50) 0.374 0.797 (0.484-1.313) 07 (16.6) 35 (83.3) 0.399 0.750 (0.374-1.505)

No 91 (68.4) 53 (58.2) 38 (41.7) 1.112 (0.879-1.411) 21 (23.1) 70 (76.9) 1.125 (0.873-1.449)
Systemic Chemotherapy Yes 88 (66.2) 29 (33) 59 (67) <0.001 0.392 (0.295-0.521) 22 (25) 66 (75) 0.118 1.250 (0.980-1.594)

No 45 (33.8) 45 (100%) 0 06 (13.3) 39 (86.6) 0.577 (0.272-1.223)
Extraocular Disease Yes 59 (44.4) 02 (3.3%) 57 (96.6) <0.001 0.028 (0.007-0.110) 14 (23.7) 45 (76.2) 0.499 1.167 (0.759-1.796)

at Presentation No 74 (55.6) 72 (97.3%) 02 (2.7) 28.70 (7.34-112.1) 14 (18.9) 60 (81) 0.875 (0.583-1.313)
HRF on Histopathology Yes 51 (38.3) 28 (54.9%) 23 (45.1) 0.893 0.971 (0.630-1.496) 16 (31.3) 35 (68.6) 0.021 1.714 (1.127-2.608)

No 82 (61.6) 46 (56.1) 36 (43.9) 1.019 (0.777-1.335) 12 (14.6) 70 (85.3) 0.643 (0.410-1.007)
Complications Yes 28 (21.05) 15 (53.5) 13 (46.4) 0.804 0.920 (0.476-1.779)

No 105 (78.9) 59 (56.1) 46 (43.8) 1.023(0.856-1.222)
Enucleation Type Primary 74 (55.6) 15 (20.2) 59 (79.7) 0.804 0.953 (0.649-1.400)

Secondary 59 (44.4) 13 (22) 46 (78.0) 1.060 (0.674-1.667)

p value calculated using Pearson’s chi-square test;  95% confidence interval (CI) calculated from odds ratio (OR) using Pearson’s chi-square test; HRF: High-risk features.
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terms of mean age at complication was statistically not
significant (p=0.477) between primary and secondary
cases. The median follow-up period was 12 months
(interquartile range [IQR]: 6-12 months), while mean
duration was 10.4±3.2 months (range: 1-12 months).
Complications in 18(64%) of the cases were observed in the
initial 6 months of enucleation, while 10(36%) cases
developed complications 6-12 months post-enucleation
(Table 1)

Univariate logistic regression analysis showed that female
gender (OR: 1.6, 95% CI: 1.109-2.410, p=0.02), bilateral
retinoblastoma (OR: 1.2, 95% CI: 0.748-1.891, p=0.48),
intravenous chemotherapy (OR: 1.2, 95% CI: 0.980-1.594,
p=0.11), HRFs on histopathology (OR: 1.7, 95% CI: 1.127-
2.608, p=0.02), and extraocular disease at presentation (OR:
1.1, 95% CI: 0.759-1.796, p=0.49) were associated with
greater odds of developing complications after enucleation
(Table 2).

Regarding geographical demographics, 54(40.6%) of the
patients belonged to Punjab, 61(45.9%) to Khyber
Pakhtunkhwa (KP), 2(1.5%) to Balochistan, 3(2.3%) to Sindh,
6(4.5%) to Azad Jammu and Kashmir (AJK), and 4(3%) to
Gilgit-Baltistan (GB), while 3(2.3%) were foreigners.
However, 14(25.6%) patients from Punjab, 10(16.4%) from
KP, 1(50%) from Balochistan, 2(33.3%) from AJK, and 1(25%)
from GB presented after developing complications.

Discussion
Various local studies have mentioned the presentation
patterns, outcomes of various treatment modalities, and
histopathology data regarding retinoblastoma.15 In the
current study, 28(21.5%) eyes developed complications
compared to 18%12, 7.8%,16 13.2%17 and 18%18 reported
earlier from other regions.

The current study showed that implant exposure was the
most commonly encountered complication in 32% eyes. Ye
et al. and Lang et al. observed an even greater proportion
of implant exposure in their respective studies (70% and
63%, respectively).17,18

The current study reported increased odds of
complications in patients who received chemotherapy
during the course of the disease, which was similar to
earlier observations.17,18 Mouritset al. also observed
increased incidence of implant-related complications in
sockets with additional treatment, like chemotherapy and
radiotherapy, due to orbital volume deficiency in irradiated
sockets (17% vs 8% without additional treatment).16 The
current study did not evaluate irradiated eyes due to
inherent bias of radiotherapy that causes complications in
enucleated sockets. Unfortunately, no local data is available

till date to compare the statistics of complications arising
after enucleation in Pakistani population.

A wide range of implant materials are available
worldwide.19 Mourits et al. and Lang et al. compared
different types of implant materials and sizes for possible
complications in post-enucleated sockets, with implant
exposure being the most prevalent complication.16,18

Mourits et al. observed less exposures or extrusions in
acrylic (4.9%) vs hydroxyapatite group (12.7%).16 Yang et al.
proposed favourable outcomes with polypropylene and
larger implants.20 In the current study, only PMMA implants
were inserted with size matching individual orbital volume
without taking the size of implant into account for possible
complications, marking it a limitation of the study. Another
limitation of this study is the small follow-up time of one
year, which was similar to Verhoekx et al.14 but Yang et al.
had 10 years of follow-up for exposure of implant.20

The current study reported more complications when
enucleation was carried out at an early age and in female
patients, which was similar to the observation reported by
Lang et al.18 This perhaps can be explained on the basis of
variations in orbital anthropometric values with respect to
gender and age.21

The current study had comparable presentation pattern of
retinoblastoma to other foreign and local studies.22,23 The
most prevalent presentation was leucocoria in 72(54%)
eyes, and 11 out of 28 eyes developing complications were
those that presented with leucocoria (39%).

In the current study, extraocular retinoblastoma was
present in 44% eyes on initial MRI, which is in complete
agreement with Zia et al. (43.5%).24 An unfortunate but
pertinent observation is that most of the studies done so
far on retinoblastoma in Pakistan had higher proportion of
patients with advanced disease on presentation.15,24,25

The current study reported HRF in 51(38.3%) eyes on
histopathology compared to 43(60%) eyes reported by
Yaqoob et al.25 Both the studies observed choroidal
invasion as the most common feature (36% and 55%,
respectively). Only one eye had optic nerve resected
margin involved in both the studies. No local study has
addressed the outcomes of enucleated sockets with HRFs
on histopathology so far, which is an important risk factor
that leads to complications after enucleation (OR: 1.7,
p=0.02). No mortality was observed during the follow-up
period.

The current study has limitations as it was conducted at a
single tertiary care eye centre using non-probability
purposive sampling technique with limited generalisability
of the findings. Moreover, only univariate logistic regression
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was performed, while multivariate logistic regression was
not applied, which limited the ability to control for
confounding variables, such as demographic or clinical
characteristics.

Large-scale, multi-centre clinical trials with a long-duration
follow-up and Kaplan-Meier survival analysis are
recommended to compare the outcomes of enucleated
eyes in retinoblastoma patients in Pakistani population.

Conclusion
Complications were found in more than one-fifth of the
retinoblastoma patients studied. Systemic chemotherapy,
younger age at enucleation, female gender, HRFs on
histopathology, and advanced disease at presentation
played a vital role, and need serious consideration in this
regard.
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