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Nigerian Journal of Ophthalmology Editorial Comments,
May–August 2022 Edition

The Nigerian Journal of Ophthalmology is happy to present
the second edition of its publication since it transited from a
twice a year publication to a trice a year publication. Eight
articles have been included in this second publication for the
year 2022. They comprise six original articles and two case
reports. They represent a wide range of ophthalmic
subspecialty areas of interest to our readers.

The study by Sarimiye et al. examined the impact of
coronavirus disease 2019 (COVID-19) pandemic on
residency training in Nigeria through an online survey
carried out on respondents recruited from 25 residency
training institutions across five geopolitical zones of the
country. They observed that there was a significant
decrease in the number of patients attended to in the clinic
per week, the time spent in consulting per patient, number of
unit admissions per week, frequency of eye camps,
outreaches per month, and the number of surgeries
performed by the unit per month (P= 0.000) in the
COVID era compared to the pre-COVID era. Two-thirds
of respondents felt that their posting schedules had been
affected at least to a moderate extent, which in turn
affected their eligibility for exams. They recommended a
greater focus on online learning via webinars for discussions,
training, updated courses, and surgical skill transfer. They
also advocated for a better trainer–trainee and mentor–mentee
relationships. They felt that this would improve trainers’
input in their training, promote an emphasis on clinical
skills acquisition and wet labs, and also bring about more
objective examinations. In the area of service delivery,
current crowd control measures were recommended to be
sustained in the post-COVID pandemic era.

Umar et al. discussed the result of their rapid assessment of
avoidable blindness study carried out in Jos North local
government area (LGA) of Plateau State, Nigeria. They
reported a very high prevalence of avoidable blindness
(96.8%) and visual impairment (95%). Their values were
considerably higher than VISION 2020 80% global estimate
of avoidable blindness.[1] They recommended the need to
reorganize the existing eye care program and also integrate
eye care services into the existing healthcare services that are
not rendering eye care services in the LGA to reduce the
burden of blindness and visual impairment.

Khan et al. from the L V Prasad Eye Institute, India compared
the clinical profile and treatment outcomes of phacomorphic
(PMG) and phacolytic glaucoma (PLG) as observed in a
tertiary eye care facility in India. They reported that the time
from onset of symptoms to presentation in the clinic was

longer in the PMG group of patients compared to the PLG
group. Visual acuities and/or intraocular pressures at
presentation were comparable in the two groups. Corneal
decompensation or scarring was slightly higher in the PMG
group. About a quarter of patients in the PMG group were
initially misdiagnosed and treated as either primary open-
angle or closed-angle glaucoma, whereas there was no
misdiagnosis in the PLG group. They concluded that both
PMG and PLG responded favorably to standard small
incision cataract surgery (SICS) irrespective of their
duration of symptoms. The final visual acuity gain and
control of intraocular pressures were comparable in the
two groups.

Ademola-Popoola et al. presented their review of
retinoblastoma cases seen over a period of 7 years to
highlight the changing pattern of the disease in the study
center with deliberate efforts put in place to combat the
disease. They observed that early disease stage presenting
as leukocoria increased from 22.2% to 85.7%, while late
presentation as proptosis declined from 55.5% to 10.7%
between 2013 and 2019. Some cases were identified
during vision screening done by community health
workers during routine immunization at primary health
care clinics. The median of the lag time (delay) between
when symptom was noticed and presentation reduced
gradually each year by 1 month, from a median of 9
months in 2013 to 4 months in 2018. They concluded that
the observed patterns of retinoblastoma presentation were
supported by deliberate efforts to educate the public and
institute training across all levels of health care. Early
retinoblastoma stage presentation to hospital and survival
of children affected could be improved even in low-resourced
countries when adequate interventions are put in place.

The article by Daromosu et al. presented the circumpapillary
retinal nerve fiber layer thickness in normal eyes of Nigerian
adults using spectral domain optical coherence tomography
(OCT). They observed that there were variations based on
ethnicity, similar to the observations by similar studies, which
suggested that it may be important to use ethnic-specific
benchmarks when interpreting OCT results for the
management of glaucoma.[2]

Kalambe et al. compared the serum vitamin C levels between
normal adults and those with age-related cataracts. They
observed low levels of serum vitamin C in >80% of
participants. Serum vitamin C was found to have an
inverse relationship with age-related cataracts. Their
observations were similar to previous reports from similar

Editorial

© 2022 Nigerian Journal of Ophthalmology | Published by Wolters Kluwer - Medknow 33



studies in India.[3,4] They concluded that increasing intake of
a vitamin C-rich diet may thus have a role to play in age-
related cataract prevention.

The last two articles are case reports. The first of which deals
with an unusual ocular manifestation of rubella syndrome in a
32-year-old Nigerian woman, while the second is a case of
sarcoidosis affecting the eyelids. Both were reported by the
authors to sensitize clinicians to the possibility of these
unusual case presentations.

These very interesting articles await your perusal in
the current edition of the Nigerian Journal of
Ophthalmology.
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Prevalence and Causes of Visual Impairment among Adults in
Jos North Local Government Area of Plateau State

Umar Fatima Hudu, Ojo Perpetua Odugbo, Caleb Damilep Mpyet

Department of Ophthalmology, College of Health Sciences, University of Jos, Nigeria

Abstract

The objective of the study was to determine the prevalence and causes of visual impairment among adults in Jos North Local Government Area
(LGA) of Plateau State, Nigeria. This was a rapid assessment of avoidable blindness (RAAB) study in which a multistaged sampling technique
was used to select a total of 22 clusters. Households were selected by the compact segment technique, which were visited door by door until 39
persons aged 50 years and above are identified and recruited for the study. Examination and diagnosis was made based on the RAAB protocol
to determine the major cause of visual impairment. The prevalence of visual impairment and blindness was 18.8% [confidence interval
(CI)= 16.2–21.4%] and 5.6% (CI= 4.2–7.0%), respectively. The wards with the highest prevalence of visual impairment are Rigiza (45%),
Gangare (35%), and Ibrahim Katsina ward (35%). About 96.8% causes of visual impairments and 95% causes of blindness were avoidable
with cataract [78 (48.8%)], glaucoma [26 (16.3%)], uncorrected refractive error [25 (15.6%)], cataract surgical complications [17 (10.6%)],
and couching [5 (3.1%)] being the most common causes of visual impairment and cataract [18 (37.5%)], glaucoma [16 (33.3%)], and couching
[5 (10.4%)] being the most common causes of blindness. The prevalence of visual impairment was found to be 18.8% in Jos North Local
Government Council, and this varies among the wards with Rigiza, Gangare, and Ibrahim Katsina having the highest prevalence. Most of the
causes were avoidable. There is a need to reorganize the existing eye-care program and also integrate eye-care services into the existing health-
care services that are not rendering eye-care services in the LGA so as to reduce the burden of blindness and visual impairment.

Keywords: Blindness, causes, Jos North, plateau, prevalence, visual impairment

KeyMessages: The prevalence of visual impairment was found to be high in Jos North Local Government Council and this varies among the
wards and most of the causes of visual impairment were avoidable.

INTRODUCTION
Visual impairment negatively impacts every aspect of the life
of an individual and it is currently defined as the presenting
visual acuity (VA) of less than 6/18 in the better eye in the
International Classification of Diseases version 10.[1] It
includes low vision defined as presenting VA of less than
6/18 to 3/60 in the better eye or corresponding visual field loss
of less than 20° of fixation in the better eye and blindness,
which is defined as presenting VA of less than 3/60 in the
better eye, or corresponding visual field loss of less than 10°
from fixation in the better eye.[2] The World Health
Organization (WHO) estimated in 2015 globally that there
were 285 million visually impaired persons, 39 million blind,
and 246 million people having low vision.[3] About 90% of
the world’s blind or visually impaired live in low-income
settings, whereas 82% of people living with blindness are

aged 50 years and above.[3] Global causes of visual
impairment are uncorrected refractive errors (43%),
cataract (33%), glaucoma (2%), age-related macular
degeneration (ARMD), diabetic retinopathy, trachoma, and
corneal opacities, each about 1%, and 18% of causes are
undetermined.[3] To the best of the authors’ knowledge, no
published study has been carried out on the prevalence and
causes of visual impairment among adults aged 50 years and
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above in Jos North Local Government Area (LGA) of Plateau
State. The study is to close this gap in knowledge on the
prevalence and causes of visual impairment in the study area.

METHODOLOGY

Study area
This study was carried out in Jos North LGA of Plateau State
from November 26, 2016 to May 27, 2017. The state is
located in the North Central geopolitical zone of Nigeria and
has an estimated population of about 3.5 million by the 2006
census. Approximately 15% of the population are 50 years of
age or older. Jos North LGA is one of the 17 LGAs of the state
and has an area of 285 km2 with a projected population of
545,000 by the 2006 census.

Jos North LGA is bordered in the North by Bauchi state, in the
West by Bassa LGA, in the East by Jos East LGA, and in the
South by Jos South LGA. It is made up of 22 wards which
include: Abba Nashehu, Ahwol, Ali Kazaure, Anguwan
Rogo/Rimi, Gangare, Garba Daho, Ibrahim Katsina, Jenta
Adamu, Jenta Apata, Jos Jarawa, Kabong, Lamingo,
Naraguta ward B, Nassarawa A, Nassarawa B, Mazah,
Sarkin Arab, Targon, Rigiza, Tafawa Balewa, Tudun
Wada, and Vandapuye.

There are 1470 health-care centers in the state (government
and private centers). These are made up of 1095 government-
owned centers of which 1068 are primary health centers, 24
secondary centers, and 3 tertiary centers. There are 375
privately owned health facilities, comprising 306 centers
offering primary health services, 37 private secondary
centers, and 2 private tertiary centers.[4]

Comprehensive eye-care services including cataract surgical
services are provided by nine hospitals comprising one
federal government-owned tertiary center, a state-owned
specialist hospital, three missionary hospitals, and four
private hospitals. Only one center (a mission hospital) is
located outside the state capital, Jos. The federal tertiary
center and two missionary hospitals have satellite offices
and services that allow referral of patients to the base
hospitals for surgery. Surgical eye camps are organized
periodically. The distance of the federal tertiary center to
the study area is 12 km, whereas that of the state-owned
specialist hospital and the missionary hospitals is between 1
and 3 km.

Sample size
The minimum sample size for a simple random sampling
calculated with the rapid assessment of avoidable blindness
(RAAB, International Centre for Eye Health, London School
of Hygiene & Tropical Medicine, United Kingdom)[5]

software version 5 package was 613 using the following
parameters:
(1) Population of persons 50 years or more in Jos North

LGA estimated at 15% of the population of Jos North
LGA (i.e., 15% of 545,000 was 81,750).[6]

(2) Likely prevalence of moderate visual impairment
among persons aged 40 years or more of 10.04%
(0.1004).[7]

(3) Precision or degree of accuracy of 20% (0.2)
(4) Noncompliance of 10% (0.1)
(5) Confidence interval (CI) of 95%

However, cluster random sampling technique was used for
the study, thus the minimum sample size was calculated by
multiplying the sample size above (for simple random
sampling) with a design effect of 1.4 and a value of 858
was obtained.

Sample technique
This was a multistage cluster sampling technique as follows:

Stage 1: Selection of clusters

This was carried out by obtaining the sampling frame which
refers to the lists of all the wards with their population as
follows:
(1) The map of Jos North LGA was obtained from the LGA

headquarters.
(2) The list of all the settlements (wards) in the survey area

with their population was obtained from independent
national electoral commission (plateau state branch) and
entered into spreadsheet on Microsoft excel.

(3) The first column contained the names of all the wards
arranged by their geographical location.

(4) The second column contained the population of each
ward.

(5) Cluster size of 39 persons was determined by dividing
the sample size of 858 by number of clusters which is 22
as obtained by the RAAB software.[5]

Stage 2: Selection of households

This was performed using compact segment technique, in
which each ward was segmented to allow 39 persons 50 years
and above to be examined.
(1) Number of segments= Population of adults 50 years

and above in a ward/Cluster size

For Rigiza,

Number of segments in Rigiza= 1750/39= 44.9,
approximately 45 segments

For Gangare,

Number of segments in Gangare = Population of adults 50
years and above in Gangare/Cluster size

= 3932/39= 100.8, approximately 101 segments

The same method was used to determine the number of
segments for the remaining 20 clusters [Table 1].

Each segment was then assigned a number on a piece of paper
which was folded and dropped into a ballot box. A segment
was randomly selected after shaking the ballot box.
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Stage 3: Selection of eligible persons

All the households in the selected segment were visited door
to door until 39 people aged 50 years and above are identified
and recruited for the study. For segment with fewer than 39
persons aged 50 years and above, a second segment was
randomly selected until 39 persons aged 50 years and above
were recruited.

Sampling procedure
A multistage cluster random sampling technique was used
with 22 clusters of 39 persons per cluster. Households were
selected using a compact segment technique where each ward
was segmented to allow 39 persons 50 years and above to be
examined. All the households in the selected segment were
visited door to door until 39 people aged 50 years and above
were identified and recruited for the study. A standard
protocol for RAAB[5] was used for all the eligible
subjects. Data collected included general demographic
information, VA, and ocular examination. VA at a distance
of 6m in daylight was assessed by an ophthalmic nurse using
an un-illuminated Snellen chart for literate participants and an
E chart for nonliterate participants. Those with VA of 6/18
and better had anterior segment examination and funduscopy
and were discharged. Subjects with VA less than 6/18 were
reassessed to determine the major cause of blindness/visual
impairment, where their best-corrected VA was determined
by optometrist (for those that the vision improved with pin
hole). Those with VA worse than 6/18, whose VA did not
improve with pin hole and refraction, and who do not have

obvious anterior segment morbidity had a repeat posterior
segment examination after full mydriasis (with one drop of
5% phenylephrine and 1% tropicamide each unless
contraindicated). Those who developed intolerable
photophobia from mydriasis were given sunshades.

The principal cause of visual loss for each eye and for the
individual was determined. The major cause of visual loss in
an eye with more than one disorder was the treatable or
preventable disorder.

Inclusion criteria
The study participants were adults aged 50 years and above
residing in selected clusters of Jos North LGA of Plateau
State who consented to the study.

Exclusion criteria
(1) All subjects who did not consent to the study.
(2) All participants who were not available at home during

data collection.
(3) All subjects less than 50 years of age.

Data management
Data obtained was transferred to Microsoft excel validated by
double entry and analyzed using the Statistical Package for
Social Sciences (SPSS) Version 20 (IBM Corp. Released
2011. IBM SPSS Statistics for Windows, Version 20.0.
Armonk, NY, United States: IBM Corp). Frequencies,
percentages, and median were generated to observe the

Table 1: Ward population and number of segments

S. no. Ward Population of ward Population of adults 50 years and above Number of segments

1 Rigiza 11,672 1750 45

2 Gangare 26,219 3932 101

3 Ibrahim Katsina 25,179 3777 97

4 Anguwan Rogo/Rimi 24,803 3720 95

5 Sarkin Arab 14,606 2190 56

6 Tudun Wada 53,251 7988 205

7 Mazah 20,551 3082 79

8 Nassarawa A 16,624 2494 64

9 Ali Kazaure 38,210 5731 147

10 Lamingo 20,819 3123 80

11 Garba Daho 27,527 4129 106

12 Jos Jarawa 18,421 2763 71

13 Naraguta ward B 34,662 5199 133

14 Jenta Adamu 24,961 3744 96

15 Ahwol 21,255 3188 82

16 Nassarawa B 14,500 2175 56

17 Targon 11,000 1650 42

18 Abba Nashehu 34,613 5191 133

19 Vandapuye 9978 1497 38

20 Kabong 49,655 7448 191

21 Jenta Apata 35,267 5290 136

22 Tafawa Balewa 11,227 1684 43
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pattern of variable distribution among the participants.
Bivariate analysis was conducted using cross-tabulations.
The prevalence of visual impairment was expressed as a
proportion. Chi-square (x2) test was used to test the
significance of the association between categorical
variables. Where the expected frequency of a cell was <5,
Fisher exact test was used. A P-value of <0.05 was
considered statistically significant with 95% CI also
calculated

Definitions of terms by the WHO RAAB methodology
(1) No visual impairment-presenting VA of 6/18 or

better.
(2) Visual impairment-presenting VA of worse than 6/18

in the better eye.
(3) Severe visual impairment-presenting VA of <6/60 to

3/60 in the better eye.
(4) Low vision-presenting VA of less than 6/18 to 3/60 in

the better eye.
(5) Blindness-presenting VA of less than 3/60 in the better

eye.
(6) Presenting VA: The VA of the participant on

assessment (this include unaided VA for participants
not using spectacles and VA with spectacles for
individuals who have corrective spectacles on while
being assessed).

(7) Cataract is defined as the opacification of the lens
fibers.

(8) Refractive error is defined as presenting VA of worse
than 6/18 which improves with pin hole.

(9) Glaucoma is diagnosed by a vertical cup–disk ratio of
0.8 or greater or a cup–disc asymmetry of 0.2 or
greater.

(10) Age-related macula degeneration is defined clinically
by the presence of drusens at the macula, retinal
pigment epithelial changes (hyper or
hypopigmentation), geographic atrophy, and/or
choroidal neovascularization.

(11) Diabetic retinopathy is defined by the presence of the
following in the retina; microaneurysm, hemorrhages
(dot and blot and/or splinter), hard exudates, cotton
wool spots, venous changes, arterial changes, and/or
neovascularization.

(12) Trachoma is defined clinically as the presence central
corneal scarring in the presence of at least one of the

following signs of trachoma: trichiasis/entropion,
conjunctival scarring, pannus, or Herbert pits.

(13) Phthisis bulbi is defined as small shrunken globe due to
trauma or severe infection.

(14) Onchocerciasis is defined by sclerosing keratitis, pear-
shaped dilatation of the pupil, optic atrophy, and/or
chorioretinal atrophy predominantly involving the
posterior fundus.

(15) Surgical complications refer to an eye that was blind or
visually impaired that had undergone cataract surgery
in the absence of other causes of blindness/visual
impairment.

(16) Household was defined as all those living under the
same roof and eating from a common cooking pot
routinely.

Ethical Considerations
Ethical approval was obtained for from the Medical Research
Ethic Committee of the Jos University Teaching Hospital. An
informed consent was also obtained from the local
government chairman and ward heads where clusters are
located. The nature, aims, and objectives of the study were
explained to the participants and those who consent to the
study gave consent for the study.

RESULT

Participant’s characteristics
A total of 858 participants who met the inclusion criteria were
enumerated for the study. Seven of them declined
participation giving a response rate of 99.2%. Of the 851
study participants, 482 (56.6%) were males and 369 (43.4%)
were females. A higher proportion 423 (49.7%) of
participants was aged 50 to 59 years [Table 2]. Figure 1
shows the gender distribution of study participants.

The data on the literacy level indicated that the predominant
participants had no formal education [447 (52.5%)] and
primary education [198 (23.3%)].

Prevalence of visual impairment
Up to 691 (81.2%) participants had a presenting VA of 6/18 or
better, 160 (18.8%, 95% CI= 16.2–21.4%) had visual
impairment (VA < 6/18) and 48 (5.6%, 95% CI= 4.2–7.0)
persons were blind [Table 3].

Table 2: Age-specific prevalence of visual impairment

Age group Total No impairment Visually impaired Prevalence 95% CI

(years) n (%) n (%) n (%) (%) (%)

50–59 423 (49.7) 403 (58.3) 20 (12.5) 4.7 2.7–6.7

60–69 203 (23.9) 163 (23.6) 40 (25.0) 19.7 14.3–25.3

70–79 126 (14.8) 83 (12.0) 43 (26.9) 34.1 25.8–42.4

≥80 99 (11.6) 42 (6.1) 57 (35.6) 57.6 41.8–73.9

Total 851 (100) 691 (100) 160 (100)

*CI, confidence interval; P < 0.001 (Fisher exact derived).
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After the best correction, a total of 135 (15.9%) participants
had visual impairment, whereas 716 (84.2%) had no visual
impairment [Table 3]. Of those who had visual impairment,
75 (8.8%) persons had moderate visual impairment,
12 (1.4%) persons had severe visual impairment, and
48 (5.6%) remained blind [Table 3]. The median age of
the 160 (18.8%) participants who had visual impairment
was 71 years. In addition, most persons with visual
impairment [103 (64.4%)] were aged 50 to 79 years.
There was a statistically significant increase in the
prevalence of visual impairment with increasing age
rising from 4.7% in the age group 50 to 59 years to
57.6% among those aged ≥80 years [x2 (Fisher
exact)= 201.1, P < 0.001; Table 2].

Of the 160 persons with visual impairment, 104 (65.0%) were
males and 56 (35.0%) were females, with a male to female
ratio of 1.9:1. Of the males with visual impairment, 59
(56.7%) had moderate visual impairment, 8 (7.7%) had
severe visual impairment, and 37 (35.6%) had blindness,
whereas of the females with visual impairment 41 (73.2%)

had moderate visual impairment, 4 (7.1%) had severe visual
impairment, and 11 (19.7%) had blindness.

The majority of the participants with visual impairment had
no formal education [127 (79.4%)], whereas 22 (13.8%) had
primary education, 9 (5.6%) had secondary education, and
only 2 (1.3%) had tertiary education. There was a statistically
significant association between literacy level and visual
impairment [x2 (Fisher exact test= 111.4, P= 0.01).

The prevalence of blindness was found to increase with age:
7 (1.7%) persons in the age group 50 to 59 years were blind,
whereas 15 (15.2%) persons ≥80 years of age were blind
[x2 (Fisher exact)= 37.3, P < 0.001; Table 4].

The ward with the highest proportion of visual impairment
was Rigiza (46.2%), this was closely followed by Gangare
and Ibrahim Katsina wards (36% each) and then Anguwan
Rogo/Anguwan Rimi ward (30.1%) [Table 5]. However,
Tudun Wada ward had the highest magnitude (2077) of
visual impairment, whereas the Tafawa Balewa ward had
the lowest magnitude (50) of visual impairment [Table 5].

Figure 1: Gender distribution of study participants.

Table 3: Visual impairment among study participants without and with correction

Category of VI Without correction With correction

Freq. Percent (95% CI) Freq. Percent (95% CI)

No VI 691 81.2 (79.9–82.5) 716 84.2 (81.8–86.7)

Moderate VI 100 11.8 (9.6–14.00 75 8.8 (6.9–10.7)

Severe VI 12 1.4 (0.6–2.2) 12 1.4 (0.6–2.2)

Blindness 48 5.6 (4.2–7.0) 48 5.6 (4.2–7.0)

Total 851 100 851 100

*VI, visual impairment; CI, confidence interval; Prevalence of visual impairment using presenting visual acuity: 160 (18.8%, 95% CI: 16.2–21.4). Prevalence
of visual impairment using best corrected visual acuity: 135 (15.8%, 95% CI: 13.4–18.4).
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Causes of visual impairment (persons)
Among the 160 persons with visual impairment, the common
causes of visual impairment were untreated cataract [78
(48.8%)], glaucoma [26 (16.3%)], uncorrected refractive
error [25 (15.6%)], surgical complications [17 (10.6%)],
and couching [5 (3.1%)] Table 6. About 96.8% of visual
impairments were avoidable. The common causes of
blindness were cataract (37.5%), glaucoma (33.3%), and
couching (10.4%). Other causes of blindness, severe visual
impairment, and visual impairment are summarized in
Table 6.

DISCUSSION

The high response rate attained in this study allows for
generalization of the results to the local government as a

whole. The current study is the first survey on the prevalence
of visual impairment in Jos North LGA of Plateau State. In
this study, visual impairment and blindness were observed to
be a significant problem in the community as revealed by the
high prevalence and magnitude. Visual impairment is
considered to be a public health problem when it interferes
with ordinary life as a disability, adversely affects the quality
of life, increases susceptibility to injuries or accidents,
negatively impacts productivity and national progress
dramatically increases economic and social costs and
burdens the health-care system.[8] This high prevalence
and magnitude could be attributed to the lack of a well-
organized eye-care program in this LGA and the state at large.
A population-based study among adults aged 50 years and
above in Plateau State put the prevalence at 4.2% for
blindness and 15.8% for visual impairment which is
similar to the prevalence of visual impairment of 15.9%
and that of blindness of 5.6% obtained from this study
with best correction.[9] A similar study in North West
Nigeria of adults 40 years and above revealed prevalence
of 8.2% and 15.1% for blindness and refractive error,
respectively.[10] The higher prevalence of blindness (8.2%)
could be because the study was carried out in a remote,
underserved rural area, where eye-care services are not
available, inaccessible, and also unaffordable to the
majority of the population. Onakpoya et al. had observed
in a similar population-based cross-sectional study in
Southwest Nigeria that the prevalence of visual

Table 4: Distribution of prevalence of blindness with age

Age group Total Blindness Prevalence 95% CI

(years) n (%) n (%) (%)

50–59 423 (49.7) 7 (14.6) 1.7 0.5–2.9

60–69 203 (23.9) 16 (33.3) 7.8 4.1–11.5

70–79 126 (14.8) 10 (20.8) 7.9 3.2–12.6

≥80 99 (11.6) 15 (31.2) 15.2 8.0–22.4

Total 851 (100.0) 48 (100.0)

*CI, confidence interval; P= 0.001 (Fisher exact derived).

Table 5: Ward-specific distribution of prevalence and magnitude of visual impairment

S.
no.

Ward No. of persons≥50
years

No. of
personsexamined

No. of
visuallyimpaired

Freq.
(%)

Magnitude
(persons)

1 Rigiza 1750 39 18 46.2 809

2 Gangare 3932 39 14 36 1416

3 Ibrahim Katsina 3777 39 14 36 1360

4 Anguwan Rogo/Rimi 3720 39 12 31 1153

5 Sarkin Arab 2190 39 10 26 569

6 Tudun Wada 7988 39 10 26 2077

7 Mazah 3082 39 9 23.1 712

8 Nassarawa ward A 2494 39 8 21 524

9 Ali Kazaure 5731 39 7 18 1032

10 Lamingo 3123 39 7 18 563

11 Garba Daho 4129 39 7 18 743

12 Jos Jarawa 2763 39 6 15.4 426

13 Naraguta B 5199 39 6 15.4 801

14 Jenta Adamu 3744 39 6 15.4 577

15 Ahwol 3188 39 5 13 414

16 Nassarawa ward B 2175 39 5 13 283

17 Targon 1650 39 3 8 132

18 Abba Nashehu 5191 39 4 10.3 535

20 Vandapuye 1497 39 2 5.1 76

21 Kabong 7448 39 3 8 596

21 Jenta Apata 5290 39 3 8 423

22 Tafawa Balewa 1684 39 1 3 50

*Magnitude=Prevalence (%) ×Number of persons 50 years and above.
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impairment and blindness was 6.3% and 1.1%,
respectively.[11] Another population-based study in Ogun
State, Nigeria, put the prevalence of visual impairment and
blindness at 2.09% and 1.22%, respectively.[12] The lower
prevalence could be due to the readily available health
services in most parts of Southern Nigeria as presumed by
WHO.[13] A higher prevalence of visual impairment (39.0%)
and blindness (6.4%) was found in Imo State, Nigeria, and
this could be because the study was largely carried out in a
rural setting where eye-care services are not available and
inaccessible.[14] A similar prevalence of blindness (5.5%) was
obtained from the Nigerian National Blindness and Visual
Impairment Survey among participants 50 years and above.[7]

A lower prevalence of blindness was found in some Asian
countries such as Pakistan (3.4%), Bangladesh (3.9%), and
India (2.3%).[15-17] This lower prevalence could be due to
differences in life expectancy (which is 77 years), causes of
blindness, and access to eye-care services. The prevalence of
blindness in this survey is much lower than theWHO estimate
for sub-Saharan Africa of 9% among adults aged 50 years and
above.[18] The prevalence of blindness is, however, high
compared to that reported in similar age group in Cape
Town (1.4%).[19] Rwanda (1.0%),[20] Kenya (1.6%),[21]

and Malawi (1.3%),[22] the lower prevalence reported
could be due to the presence of organized affordable and
accessible eye-care services in these countries.

There was a statistically significant (P<0.001) increase in the
prevalence of visual impairment and blindness with age and
this is consistent with the findings of similar population-based
studies.[7,9,12,22,23] Therefore, age serves as a risk factor for
visual impairment. The observed prevalence of visual
impairment and blindness in this study was highest in
persons aged 80 years and above which is similar to many
previous studies.[7,9,11,12] In the present study, the prevalence
of visual impairment and blindness was higher in males than
females which is consistent with data from a similar study in
Malawi.[22] The reason for the male preponderance of visual
impairment and blindness could be attributed to the fact that
many more women either went to the market or the farm

during data collection. The prevalence of visual impairment
and blindness was found to be higher among participants who
had no formal education which are consistent with the
findings (76.0%) of the Nigerian National Blindness and
Visual Impairment Survey.[7] In this study, there is
variation in the prevalence and magnitude of blindness
among the wards. Rigiza had the highest prevalence,
whereas Tudun Wada had the highest magnitude. This is
likely due to the fact that the population of adults 50 years and
above is higher in Tudun Wada compared to that in Rigiza
and this translates to the high number of visually impaired
adults. In this study, the most common causes of visual
impairment were untreated cataract (48.8%), glaucoma
(16.3%), uncorrected refractive error (15.6%), and surgical
complications (10.6%). This is similar to the findings of
Nigerian National Blindness and Visual Impairment
Survey, where the most common causes of mild visual
impairment were uncorrected refractive errors (77.9%),
untreated cataract (12.3%), uncorrected aphakia (1.2%),
and glaucoma (1.0%).[7] Untreated cataract (53.0%),
uncorrected refractive errors (25.0%), and surgical
complications (11.0%) were the most common causes of
moderate visual impairment, whereas the most common
causes of blindness were untreated cataract (37.5%),
glaucoma (33.3%), couching (10.4%), and surgical
complications (8.3%).[7] It is important to note that
untreated cataract, glaucoma, uncorrected refractive error,
and couching were the top common causes of all categories of
visual impairment. This finding is similar to the results from
other study in Nigeria,[7] where the major causes of mild
visual impairment were refractive error (77.9%), cataract
(12.3%), uncorrected aphakia (1.2%), and glaucoma
(1.0%). However, these findings differ from the global
causes of visual impairment which include: uncorrected
refractive errors (43%), cataracts (33%), glaucoma (2%),
ARMD, diabetic retinopathy, trachoma, and corneal
opacities each 1.0%.[2] Causes of blindness globally
includes cataract (51%), glaucoma (8%), ARMD (5%),
childhood blindness, and corneal opacities 4%, uncorrected
refractive error, and trachoma 3.0% among others.[2]

Table 6: Causes of visual impairments

Causes Visual impairment Moderate visual impairment Severe visual impairment Blindness

n (%) n (%) n (%) n (%)

Untreated cataract 78 (48.8) 53 (53) 7 (58.3) 18 (37.5)

Glaucoma 26 (16.3) 8 (8) 2 (16.7) 16 (33.3)

Uncorrected refractive error 25 (15.6) 25 (25) 0 0

Surgical complications 17 (10.6) 11 (11) 2 (16.7) 4 (8.3)

Couching 5 (3.1) 0 0 5 (10.4)

Other corneal opacity 3 (1.8) 0 0 3 (6.3)

Optic atrophy 2 (1.3) 2 (2) 0 0

Phthisis bulbi 2 (1.3) 0 0 2 (4.2)

Retinitis pigmentosa 1 (0.6) 1 (1) 0 0

Trachoma 1 (0.6) 0 1 (8.3) 0

Total 160 (100) 100 (100) 12 (100) 48 (100)
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In this study, more than 96.8% of causes of visual impairment
and 95% of blindness were avoidable. This finding mirrors
the VISION 2020 estimate of avoidable blindness of 80%.[7]

The fact that the majority of causes of visual impairment and
blindness are avoidable points to the need to establish a well-
organized eye-care program which is lacking in the study as
well as the state.

CONCLUSION
The prevalence and magnitude of visual impairment and
blindness were found to be high in the study area. In
addition, most causes of visual impairment and blindness
in Jos North LGA of Plateau State are avoidable. There is,
therefore, a need to develop an organized and effective eye-
care program as well as integrate eye care into the existing
health-care services in the study area and the state at large so
as to reduce the burden of visual impairment and blindness.
The eye-care program should focus on providing services for
cataract surgeries, glaucoma screening and treatment, and
refractive error to reduce the burden and causes of visual
impairment.
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Abstract

Background: The severe acute respiratory syndrome coronavirus 2 which causes coronavirus disease 2019 (COVID-19) has resulted in a
challenging and an unprecedented pandemic in the 21st century. This pandemic affects almost all aspects of human life including the
medical field.Methods: This was a cross-sectional, descriptive multicenter survey of resident doctors in ophthalmology training programs
in Nigeria. An anonymous web survey was created on Google form and circulated to ophthalmology residents in Nigeria using electronic
communication tools between April and July 2020. Results: Seventy-two ophthalmology residents in 25 residency training institutions
across five geopolitical zones of the country participated in the online survey. There was a significant decrease in the number of patients
attended to in the clinic per week by respondents, time spent in consulting per patient, number of unit admissions per week, frequency of eye
camps and outreaches per month, and number of surgeries performed by the unit per month (P= 0.000) in the COVID era compare to the
pre-COVID era. Two-thirds of respondents felt their posting schedules had been affected at least to a moderate extent, this in turn affected
their eligibility for examinations. Three-quarters of the respondents also felt that the pandemic had negatively affected trainer–trainee and
mentor–mentee relations in terms of knowledge transfer. Respondents recommended a greater focus on online learning. Conclusion: In this
survey, the impact of the COVID-19 pandemic has been shown to negatively impact ophthalmology residency training. A need for a
paradigm shift in training may be the way forward.

Keywords: COVID-19, ophthalmology, residency training

INTRODUCTION
The severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) which causes coronavirus disease 2019 (COVID-19)
has resulted in a challenging and unprecedented pandemic in
the 21st century.[1,2] The disease was first reported to the
World Health Organization on the December 31, 2019.[3] It
was declared a Public Health Emergency of International
Concern on January 30, 2020[4] and a global pandemic on the
March 11, 2020.[5] The first confirmed case of COVID-19 in
Nigeria was announced on the February 27, 2020, when an
Italian citizen tested positive for the virus in Lagos.[6] By
August 20, 2020, over 50,000 cases had been confirmed in the
country, with Lagos state being the epicenter of the
outbreak.[7]

The COVID-19 pandemic has affected almost all aspects of
human life and the medical field has not been spared. It has
impacted clinical care, training and healthcare research

globally.[8] This has led to a reduction in the number of
patients reported[9] and cancellation or reduction of elective
procedures in various teaching hospitals across the
world.[10,11] Eye-care workers are particularly at risk of
infection with the virus both due to their close proximity
to patients during clinical evaluation, and because of their
high volume of outpatient and surgical cases.[12]

Clinical training of ophthalmology residents has also been
adversely affected by the pandemic in terms of didactic
teaching and practical sessions.[12,13] In a global survey of
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ophthalmology residents by Ferrara et al.,[14] more than half
of the respondents reported a severe impact of the pandemic
on their training. To reduce the impact of the pandemic, there
has been some restructuring of clinical care, training of doctors,
and healthcare research. Many training programs have
embraced alternative methods of learning such as web-based
teaching andvirtual grand rounds.[13,14]However, there are still
cogent concerns about the difficulty in acquiring important
clinical and surgical competencies, and fears about the possible
and unpredictable prolongation of training programs.[12,14]

The aim of this study was to assess the impact of the early
phase of COVID-19 pandemic on ophthalmology residency
training programs in Nigeria from the residents’ perspective,
as well as their subsequent adaptations and recommendations.
We hope the findings would be useful in influencing the
inevitable restructuring of the program as a result of the
pandemic in Nigeria and other similar settings.

METHODS

The study was a cross-sectional, descriptive multicenter
survey of resident doctors in ophthalmology training
programs in Nigeria. There are about 40 ophthalmology
training institutions in Nigeria and an estimated 300
ophthalmology residents. An anonymous web survey was
created on Google form and circulated to ophthalmology
residents in Nigeria using electronic communication tools
(WhatsApp and Telegram platforms), particularly via the
Ophthalmological Society of Nigeria (OSN) and the
Young Ophthalmologists’ Forum arm of the OSN between
April and July, 2020. The call to participate and the Google
form link were circulated twice weekly on these platforms for
the duration of the study (eight times). Members on these
platforms were also requested to circulate the link on the
residents’ communication platforms of their individual
institution resident to improve participation.

The survey instrument comprised of four sections:
demographic features, clinical and academic practice in the
pre-COVID era, clinical and academic practice in the COVID
era, and perceived impact of the pandemic, and adaptations
and recommendations as a result of the pandemic. Variables
of interest include clinical and academic practice patterns
before and during the COVID-19 pandemic, impact of the
pandemic on training activities, personal and clinical
adaptations, and recommendations for the program in view
of the current state of affairs following the pandemic.

Data were descriptively summarized with means and standard
deviations calculated for continuous variables, and
proportions for categorical variables. The responses to the
questionnaire were collated and the following outcome
measures evaluated in view of the COVID-19 pandemic:
(1) Impact on clinical practice and academics
(2) Impact on training
(3) Recommended modifications for training programs in

Nigeria
(4) Adaptations made during the pandemic

The study inclusion criterion was that respondents had to be
ophthalmology resident doctors in training at the time of the
study. Exclusion criterion was being less than 1 year in
training at the time of the study. Informed consent was
obtained by requiring a positive response to an initial
mandatory question on the study instrument requesting
consent to participate in the study. The study adhered to
the tenets of the Declaration of Helsinki.

RESULTS

Demography of participants
Seventy-two ophthalmology residents of 25 residency
training institutions across five geopolitical zones of the
country participated in the online survey carried out
between April and July 2020. Participants’ demographic
features are as summarized in Table 1. Their ages ranged
from 29 to 49 years, with a mean age of 34 [standard deviation
(SD) 3.74] years. Duration of residency training ranged from
1 to 8 years, with a mean duration in training of 3.45 years
(SD 1.89). There was no participant from the North-East
geopolitical zone of the country.

Impact on clinical practice and academics
A comparison of clinical practice in the pre-COVID and
COVID eras is summarized in Table 2. There was a
significant decrease in the number of patients attended to
in the clinic per week by respondents, time spent in consulting
per patient, number of unit admissions per week, frequency of
eye camps and outreaches per month, and number of surgeries
performed by the unit per month (P= 0.000) in the COVID
era compared to the pre-COVID era.

In terms of routine ophthalmic examinations and
investigations, there was a decrease across board for all
categories [Figure 1] in the COVID era compared to the
pre-COVID era. This decrease was especially evident for
procedures such as gonioscopy (12.5% vs. 95.8%), direct

Table 1: Demographic features of participants

S.No. Demographic feature Frequency (%)

1 Gender

Female 37 (51.4%)

Male 35 (48.6%)

2 Marital status

Married 59 (81.9%)

Single 12 (16.7%)

Separated 1 (1.4%)

3 Geopolitical zone

North-Central 11 (15.3%)

North-East 0

North-West 10 (13.9%)

South-East 11 (15.3%)

South-South 6 (8.3%)

South-West 34 (47.2%)
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ophthalmoscopy (19.4% vs. 100%), and refraction with
retinoscopy (20.8% vs. 97.2%).

Table 3 summarizes a comparison of academic activities
before and during the COVID pandemic. There was a
significant decline in frequency of physical academic
seminars. Eighteen (85.7%) respondents reported that they
held more than twice weekly physical academic seminars in

the pre-COVID era, compared with the reports of only three
(14.3%) respondents in the COVID era.

Impact on training
Two-thirds of respondents felt their posting schedules had
been affected at least to a moderate extent in terms of
eligibility for examinations. Three-quarters (75%, n= 54)

Table 2: Comparison of clinical practice in the pre-COVID and COVID eras

S. No. Clinical practice pattern Pre-COVID era COVID era P-value

<30 >30 Total

1 Estimated number of patients in clinic per week <30, 6 (8.3%) 6 (100%) 0 (0%) 6 (100%) 0.000
>30, 66 (91.7%) 52 (78.8%) 14 (21.2%) 66 (100%)
Total 72 (100%) 58 (80.6%) 14 (19.4%) 72 (100%)

2 Estimated consultation time in minutes <15 >15 Total
<15, 35 (48.6%) 33 (94.3%) 2 (5.7%) 35 (100%) 0.000
>15, 37 (51.4%) 23 (62.2%) 14 (37.8%) 37 (100%)
Total 72 (100%) 56 (77.8%) 16 (22.2%) 72 (100%)

3 Estimated number of admissions per week <20 >20 Total
<20, 60 (83.3%) 59 (98.3%) 1 (1.7%) 60 (100%) 0.012
>20, 12 (16.7%) 10 (88.3%) 2 (16.7%) 12 (100%)
Total 72 (100%) 69 (95.8%) 3 (4.2%) 72 (100%)

4 Estimated number of outreaches/surgical camps per month <3 >3 Total
<3, 56 (77.8%) 56 (100%) 56 (100%) 0.000
>3, 16 (22.2%) 15 (93.8%) 1 (1.6%) 16 (100%)
Total 72 (100%) 71 (98.6%) 1 (1.4%) 72 (100%)

5 Estimated number of surgeries per month <20 >20 Total
<20, 49 (68.1%) 48 (98%) 1 (2%) 49 (100%) 0.000
>20, 23 (31.9%) 19 (82.6%) 4 (17.4%) 23 (100%)
Total 72 (100%) 67 (93.1%) 5 (6.9%) 72 (100%)

COVID, coronavirus disease.
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Figure 1: Comparison of clinical examinations and investigations carried out before and during the COVID pandemic. COVID, coronavirus disease.
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of the respondents also felt that the pandemic had negatively
affected trainer–trainee and mentor–mentee relations in terms
of knowledge transfer, with majority of these opining that it
was to at least a moderate extent [Table 4].

Sixty-six (91.7%) respondents believed that the training
strategy for ophthalmic residency should change
following the COVID-19 experience. Open-ended
questions were used to evaluate respondents’ opinions
about the ways in which the pandemic had affected their
training and their recommendations on how the training
program may be modified going forward. Their personal

adaptations as well as adaptations in the clinics and theaters
since the onset of the pandemic were also assessed. Answers
to these open-ended questions were coded and recurring
themes identified. The main themes are as shown in
Figures 2–5. Perceived negative impact on ophthalmology
residency training programs include fewer learning and
mentorship opportunities fewer patients for hands-on
experience and disrupted academic and examination
schedules [Figure 2].

Some personal adaptations and coping measures were
instituted by the respondents during the pandemic in the

Table 3: Comparison of academic activities before and during the COVID pandemic

S. No. Academic activities Pre-COVID era COVID era P-value

<2 >2 Total

1 Frequency of physical academic seminars per week <2, 51 (70.8%) 49 (96.1%) 2 (3.9%) 51 (100%) 0.000
>2, 21 (29.2%) 18 (85.7%) 3 (14.3%) 21 (100%)
Total 72 (100%) 58 (80.6%) 14 (19.4%) 72 (100%)

2 Participation in online departmental seminars Yes No Total
Yes, 11 (15.3%) 10 (90.9%) 1 (9.1%) 11 (100%) 0.000
No, 61 (84.7%) 45 (73.8%) 16 (26.2%) 61 (100%)
Total 72 (100%) 55 (76.4%) 17 (23.6%) 72 (100%)

3 Participation in personal online courses Yes No Total
Yes, 45 (62.5%) 45 (100%) 0 (0%) 45 (100%) 0.012
No, 27 (37.5%) 22 (81.5%) 5 (18.5%) 27 (100%)
Total 72 (100%) 67 (93.1%) 5 (6.9%) 72 (100%)

4 Participation in online academic webinars <3 >3 Total
<3, 56 (77.8%) 56 (100%) 56 (100%) 0.000
>3, 16 (22.2%) 15 (93.8%) 1 (1.6%) 16 (100%)
Total 72 (100%) 71 (98.6%) 1 (1.4%) 72 (100%)

5 Wetlab hours per week <3 >3 Total
<3, 64 (88.9%) 59 (92.9%) 5 (7.8%) 64 (100%) 1.000
>3, 8 (11.1%) 6 (75%) 2 (25%) 8 (100%)
Total 72 (100%) 65 (90.3%) 7 (9.7%) 72 (100%)

6 Hospital work hours per week <40 >40 Total
<40, 16 (22.2%) 16 (100%) 0 (0%) 16 (100%) 0.000
>40, 56 (77.8%) 49 (87.5%) 7 (2.5%) 56 (100%)
Total 72 (100%) 65 (90.3%) 7 (9.7%) 72 (100%)

7 Study hours per week <12 >12 Total
<12, 48 (66.7%) 24 (50%) 24 (50%) 48 (100%) 0.000
>12, 24 (33.3%) 3 (12.5%) 21 (87.5%) 24 (100%)
Total 72 (100%) 27 (37.5%) 45 (62.5%) 72 (100%)

COVID, coronavirus disease.

Table 4: Extent of impact on training

S. No. Training aspect affected Frequency (%)

1 Posting schedule in terms of examination eligibility (n = 72)

Not at all 9 (12.5%)

To a little extent 14 (19.4%)

Moderately 19 (26.4%)

To a large extent 30 (41.7%)

2 Negative impact on trainer–trainee and mentor–mentee relations in terms of knowledge transfer (n = 54)

To a little extent 4 (7.4%)

To a moderate extent 14 (25.9%)

To a large extent 35 (64.8%)

Completely 1 (1.9%)
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areas of personal safety measures, service delivery, and
academics [Figure 3].

Institution-based measures were also established to make the
clinical and theater spaces as safe as possible for both health
workers and patients [Figure 4]. Prominent among these
measures were instituting safety measures in the clinics
and theater, triaging of patients, and limiting care and
surgeries to emergencies as much as possible.

Respondents made some recommendations for modification
of the residency training program such as placing more
emphasis on online learning, decentralization of

examinations to minimize gatherings during examinations,
better trainer–trainee relationship, ensuring a good balance
between training, individual study time, service delivery; and
maintaining the crowd control structure that has been out in
place even after the pandemic is over [Figure 5].

DISCUSSION

The aim of this study was to identify the impact of the
COVID-19 pandemic on postgraduate (residency) training
in the ophthalmology specialty, adaptations, and possible
recommendations for training. It was carried out within the

Figure 2: Opinions on the negative impact of the COVID-19 pandemic on ophthalmology residency training. COVID-19, coronavirus disease 2019.

Figure 3: Personal adaptations made during the COVID-19 pandemic. AAO, American Academy of Ophthalmology; COVID-19, coronavirus disease
2019; OSN, Ophthalmological Society of Nigeria; SOP, standard operating procedure.
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months of April and July 2020 during the early period of the
COVID-19 pandemic in Nigeria. Although there was a
lockdown throughout this period, health care as an
essential service was being rendered. Training institutions
from five out of the six geopolitical zones participated, giving
a fairly representative national spread of respondents
[Table 1]. Among the zones that participated, the South-
West zone had the highest respondents, whereas the South-
South had the least. Although the study instrument was
circulated on the most popular virtual communication
platforms for ophthalmologists in the country on several

occasions, there was no response from the North-East
zone. Reason for this nonresponse from the North-East
region could not be explained.

Impact on clinical practice and academics
Mehrotra et al.[9] carried out a study on the impact of the
COVID-19 pandemic on outpatient visits between February
and May 2020 and reported a significant drop in the number
of patients to 60% in the last week of March. This did not
return to the normal level throughout the study period. Our

Figure 4: Clinic and theatre adaptations during the COVID-19 pandemic. COVID-19, coronavirus disease 2019.

Figure 5: Recommended modifications for ophthalmology residency programs in Nigeria. COVID-19, coronavirus disease 2019.
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study revealed a similar significant drop in the average
number of patients reported weekly during the COVID-19
study period when compared with the pre-COVID period
[Table 2]. Majority of the respondents [61 (91.7%)] saw more
than 30 patients per week in the pre-COVID era. This number
significantly dropped to 14 (21.2%) of the respondents seeing
more than 30 patients per week in the COVID era. This may
be because of the advice by the Nigeria Centre for Disease
Control (NCDC) and the measures instituted by each training
center to ensure proper physical distancing of patients in the
waiting area and consulting rooms to avoiding overcrowding,
and the fact that only patients deemed to truly require urgent
evaluationwereattended to.Patientswhoweremeant topresent
for routine follow-up may also have deferred their
appointments to avoid unnecessarily exposing themselves to
the risk of contracting the virus during transit or in the hospital.
The number of admissions per week and the number of
surgeries per month were significantly less during the
COVID era. This may be attributed to the general drop in
thenumberofpatients presenting forevaluation in thisperiod. It
may also be due to possible stricter indications for admission
and the fact that only emergencies and urgent surgical cases
were attended to at that time. The estimated number of
admissions also significantly reduced which may be a
reflection of the significant drop in the number of patients
reported in general during the COVID era.

The estimated consultation time per patient was significantly
lessduring theCOVIDera.As35(48.6%) respondents reported
that they spent�15minutes consulting with each patient in the
pre-COVID era, this number significantly increased to 56
(77.8%) respondents during the COVID era. This shows that
a lot of the doctors now spend less time with each patient. It is
possible that some aspects of clinical evaluation that are not
absolutely necessary were postponed to a more appropriate
time. This can be explained by comparing the clinical
examinations and investigations carried out before and
during the COVID era which showed a significant drop in
all evaluated items, as depicted inFigure 1. These are important
routine clinical procedures that the resident doctors need to
carry out to fine tune their clinical competencies.

Outreaches and surgical camps take eye-care services to the
unreached and neglected persons of the society. These are
people who normally do not have access to eye-care services
for various reasons that range from a lack of such facilities in
their localities, to financial constraints.[15-19] In our study,
respondents who carried out more than three outreaches per
week reduced from 16 (22.2%) pre-COVID era to just 1
(1.6%) in the COVID era. This significant drop in routine
outreaches will negatively impact the eye-care services
received by the underserved persons in our society.

The number of respondents who reported that they had more
than two physical academic seminars per week dropped
significantly from 21 (29.2%) respondents to 14 (19.4%)
in the pre-COVID and COVID era, respectively [Table 3]. On
the other hand, reports of participation in online seminars

increased from just 11 (15.3%) to 55 (76.4%) respondents in
the pre-COVID and COVID eras, respectively. Participation
in online courses and academic webinars also significantly
increased in the COVID era. As this shows that other veritable
means to continue academic activities were imbibed during
this pandemic period, the limitations of online training for the
medical profession cannot be overlooked. Some key aspects
of their training will be deficient. Medicine is both an art and a
science.[20] This is because both are interdependent and
inseparable, just like two sides of a coin. The art aspect is
as a result of skills acquired by observation and experience,
and medicine deals with a human being, his or her body,
mind, and soul. Until these are adequately captured under an
online training setting, medical training with this method will
be inadequate. For now, a hybrid of both physical and online
training may be the way to go.

Impact on training
In this study, two-thirds of the respondents felt that their
posting schedules had been negatively affected at least to a
moderate extent. Three-quarters of the respondents also felt
that the pandemic had negatively affected trainer–trainee and
mentor–mentee relations in terms of knowledge transfer, with
majority of these opining that they were affected at least to a
moderate extent. Respondents’ opinions on the negative
impact of the pandemic on their training included fewer
teaching and mentorship opportunities, fewer patients, and
postponement of update courses and examination [Figure 2].
These negative impacts would likely affect their acquisition
of the required competencies and may prolong their residency
training beyond the expected duration.

Adaptations made during the early COVID-19
pandemic period
On a personal level, adaptive measures to the pandemic
included the use of appropriate personal protective
equipment and other safety measures as recommended by
the NCDC and the individual guidelines of the various
institutions [Figure 3]. Service was provided with minimal
ocular examinations and procedures, reduced consultation
time, patient triage, and adherence to recommended
departmental and institutional guidelines. Institutional
adaptations [Figure 4] included ensuring that members of
staff adhered to safety protocol and that patient volume was
reduced significantly to allow for appropriate crowd control
in the clinics. Surgeries were restricted to emergencies and
urgent cases, whereas elective surgeries were spaced
appropriately to ensure a reduction in the minimum
number of surgical cases per list. Universal safety
precaution measures were maintained for all patients.

Recommended modifications of the training program
in Nigeria by the respondents
In our study, the respondents recommended greater focus on
online learning via webinars for discussions, training, update
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courses, and surgical skills transfers [Figure 5]. They also
advocated for better trainer–trainee and mentor–mentee
relationships. They felt this would improve trainers’ input
in their training, promote emphasis on clinical skills
acquisition and wet-labs, and also bring about more
objective examinations. In the area of service delivery,
respondents recommended that the current crowd control
measures should be sustained in the post-COVID
pandemic era. This may not be unconnected with the
constant overcrowded nature of most ophthalmic clinics in
the pre-COVID era and this current measure if sustained
would ensure crowd control in the post-COVID pandemic
era. In terms of study time during their residency training,
they advocated for a dedicated study time in their training
schedule by their training institutions. There should also be a
better balance between service delivery, training, and regular
mock assessments. This recommendation may not be
unconnected with the ever busy nature of ophthalmic
clinics with increased demand for service delivery, and the
possible negative impact on the other needed training aspects
for comprehensive development of competencies.

CONCLUSION
The COVID-19 pandemic has obviously affected all aspects
of human existence, and healthcare and medical training are
no exceptions. The current adaptations and other
recommendations are clear indications for a paradigm shift
in medical training and specifically postgraduate training of
prospective ophthalmologists. We hope that the outcome of
this study would help drive this paradigm shift in training
from all the necessary authorities.
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Abstract

Objective: To compare the clinical features, and treatment outcomes of phacomorphic glaucoma (PMG) versus phacolytic glaucoma (PLG) in
a tertiary care eye hospital in India.Methods: A retrospective review of electronic medical record data of all patients operated for phacolytic
and PMGs, between March 2013 and March 2020, was performed. Patients with a history of trauma pre-existing glaucoma or who were blind
at presentation were excluded. Patients’ demographic data, clinical features, visual and surgical outcomes were analyzed.Results: There were
78 and 86 eyes with a mean age of 69.0 and 70.3 years for PMG and PLG, respectively. Time from onset of symptoms to presentation in the
clinic was longer in PMG group of patients (30.7 ± 53.2 days) compared to the PLG group (15 ± 17.5 days). Visual acuities and/or intraocular
pressures (IOPs) at presentation were comparable in the two groups. Corneal decompensation or scarring was 3.8% in PMG versus 2.8% in
PLG. About 24.4% patients in PMG group were initially misdiagnosed and treated as either primary open angle or closed angle glaucoma,
whereas there was no misdiagnosis in the PLG group. Small incisional cataract surgery (SICS) with posterior chamber intraocular lens
implantation was performed in 65.4% of phacomorphic and 68.6% of phacolytic groups. Combined cataract and trabeculectomy were carried
out in 8.9% of phacomorphic and 4.6% of phacolytic. Vitrectomy was required in 17.9% in phacomorphic and 12.8% in PLG, statistically
significant improvement in overall mean logMAR visual acuity improved from 1.5 to 1.4, and IOP reduced by 53% by postoperative 1 week.
Conclusion: Both PMG and PLG respond favorably to standard SICS, irrespective of their duration of symptoms. The final visual acuity gain
and control of IOPs were comparable in the two groups.

Keywords: Lens-induced glaucoma, phacolytic glaucoma, phacomorphic glaucoma

INTRODUCTION
Lens-induced glaucoma (LIG) refers to a heterogeneous
group of secondary glaucoma, caused by abnormality of
the crystalline lens inside the eye.[1] The various subtypes
include open-angle forms such as phacolytic glaucoma (PLG)
and lens-particle glaucoma and closed-angle forms such as
phacomorphic glaucoma (PMG) and phacotopic glaucoma.[2]

The etiology of these forms of LIG are diverse.[2-5] Cases of
PLG have been reported in literature since 1960s.[6-12] In spite
of the advancement and wide-spread availability of cataract
surgery, incidence of PLG is still not infrequent.[13-15] By far,
PMG is reported to be the commonest form of LIG.[16] Both
the subtypes namely PMG and PLG usually reveal history of
slowly progressive diminution of vision because of cataract
before the sudden onset of the symptoms from raised IOP.

The two entities differ markedly in their clinical signs.[19]

PMG presents with shallow anterior chamber (AC), mostly
mid-dilated and vertically oval pupil, and a white intumescent
cataract. On the other hand, PLG presents with hypermature
or morgagnian cataract, leaked lens matter, cells and flare in
AC, and open angle. In addition to ageing,[18] an axial length
shorter than 23.7mm,[18] shallow AC,[23] and female
gender[19,20] are regarded as a risk factor for developing
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PMG. Eyes with primary angle closure disease are also
susceptible to develop phacomorphic attack.[21,22]

Investigations such as AC ocular coherence tomography[24]

and ultrasound biomicroscopy[25,26] tools are reported to be
effective in predicting eyes developing into PMG. There are
some studies in the literature, reported from Nepal[16] or
Malaysia[17] detailing on demographics, clinical features, and
treatment outcomes of the two common clinical forms of LIG.
But long-term comparative detailed analysis has not yet been
reported from India, which is why we are describing our
experience in managing the two most common type of LIG,
reportedover a7-yearperiod ina tertiaryeyecarecenter in India.

METHODS

A retrospective medical record audit of the hospital database
wasperformed to identifypatientspresentingwith thediagnosis
ofLIGfromMarch2013 toMarch2020.This included78cases
of PMG and 86 cases of PLG. Patients with history of trauma,
having pre-existing glaucoma, or nil visual prognosis at
presentation were excluded. The diagnosis of glaucoma was
made according to standard American Academy of
Ophthalmology guidelines. PMG was defined as a variety of
LIG with classical symptoms and signs such as pain and
redness, shallow AC, cornea edema, and raised IOP with
intumescent mature cataract. On the other hand, PLG was
defined clinically based on the presence of the hypermature/
morgagnian cataract with intact capsule, presence of leaked
lensmatter in AC. Details retrieved from the database for these
patients includeddemographics suchasage, gender, durationof
symptoms, visual acuity (recorded in equivalent logMARunits
from Snellen or ETDRS charts) and slit lamp examination,
intraocular pressure (IOP; measured by Goldman Applanation
Tonometry) on presentation and at follow-up visits. Glaucoma
diagnostic data such as gonioscopy, fundus examination, and
visual field tests were unavailable for most of the patients and
hence not analyzed. The treatment details in term of isolated
cataract surgery or additional glaucoma filtering surgery, if any
and thatof any intraoperativecomplicationswereobtained.The
primary outcome measures were the improvement in logMAR
acuity and decrease in IOP − both values taken from the
recordings obtained from 1-week postoperative visits, as a
significant number of patients were lost to follow-up.

Statistics methods
Statistical analysis was performed using SPSS version 22
(SPSS 22.0, Chicago, IL, USA). Descriptive analysis was
performed for both groups in which categorical data were
presented as frequencies and percentages and continuous
variables were presented as mean ± standard deviation.
Visual acuity was converted to logarithm of the minimum
angle of resolution for statistical analysis. Between-group
comparison was performed by using the t test for continuous
variables and the Chi-squared test for categorical variables. A
P-value <0.05 was considered statistically significant.

RESULTS

The number of PMG and PLG cases were 78 and 86,
respectively. The demographic data and clinical profiles
are given in Table 1.

The mean age of the entire cohort was 69.7 years − phacolytic
cohort was little older in age. Significantly more female was
affected with the PMG in our study. The duration of
symptoms before presenting to our institute was more
variable in PMG (range being 2 days to 1 year) than PLG
(range being 2–90 days). The mean visual acuities at
presentation in both the cohorts were as poor as logMAR
2.3–amounting to perception of light present. The baseline
IOP values in the two groups were similar − the overall mean
IOP being 37.2 mmHg. More patients with PMG than PLG
were initially diagnosed and treated as other forms of primary
glaucoma (24.4% vs. 0%, respectively). In addition,
pseudoexfoliation (PXF) was more associated with PMG
than PLG (20.5% vs. 5.8%, respectively).

The management details in terms of surgeries carried out,
their complications, and postoperative outcomes are
highlighted in Table 2.

The commonest (91.1% in PMG group and 95.4% in PLG
group) surgery performed was that of cataract removal with or
without implantation of intraocular lens (IOL). Additional
glaucoma filtering surgery − namely trabeculectomy − was
not needed in the majority. Only 7 out of 78 eyes in PMG
(8.9%) and 4 out of 86 (4.6%) in PLG eyes received combined
cataract-glaucoma procedures. Intraoperative complications

Table 1: Clinical features of the presenting eyes

Phacomorphic glaucoma (N = 78) Phacolytic glaucoma (N = 86) Difference

% of referrals from primary care professionals 65.4% 72% P = 0.3

Age (year) inmean (SD) 69.0 ± 11.3 70.3 ± 12.3 P = 0.4

Gender (M:F) 27:51 40:46 P < 0.001

Duration of symptom (day) 30.7 ± 53.2Range=2-365 15.2 ± 17.3Range=2-90 P = 0.03
Visual acuity (logMAR),mean (SD) 2.27 ± 0.06 2.26 ± 0.13 P = 0.8

Baseline IOP (mmHg) 36.8 ± 10.2 37.5 ± 9.2

Corneal edema at presentation 82% 85% P = 0.9

Decomepensated cornea at presentation 3.8% 2.3% P = 0.6

Initially diagnosed and treated as either POAG or PACG 24.4% 0% P < 0.001
Associated with PXF materials on lens capsule or iris 20.5% 5.8% P = 0.005

SD, standard deviation; IOP, intraocular pressure; PACG, primary angle closure glaucoma; POAG, primary open angle glaucoma; PXF, pseudoexfoliation.
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such as posterior capsular rent, zonular dialysis, vitreous loss,
or nuclear drop were more numerous in PMG group (17.9%)
than PLG group (12.8%) − which was not statistically
significantly different (P= 0.8). The postoperative
improvement in visual acuity was significant in the two
groups − equivalent to 10 more lines in Snellen chart −

though statistically not different in between the groups
(P= 0.8). The logMAR improvement is more vivid in the
PMG group (1.5 ± 0.7) than the PLG group (1.4 ± 0.7). The
two groups also revealed significant IOP lowering − more in
the PMG group. Mean IOP lowering were 20.3mm in PMG
and 18.8mm in PLG. There was no difference in the
improvement in visual acuity or IOP in the two groups
which presented earlier or later.

DISCUSSION

The LIG developing from neglected hypermature cataracts is
an important cause of secondary glaucoma in the developing
world.[18] As elaborated in the results section, clinical
parameters such as poor visual acuity or raised IOPs were

not significantly different in the two subtypes. But in our
studies, the PMG group had a higher number of missed
diagnosis (of primary open angle or primary angle closure
glaucoma) and also more associated with PXFmaterial on iris
or lens surface. As far as the treatment of LIG is concerned, it
remains exclusively surgical − after a brief period of medical
management of ocular inflammation using steroids and
antiglaucoma medications. Preoperatively though, there is
a scope of doing a peripheral iridoplasty[27,28] and peripheral
iridotomy[29] in PMG variant that are supposed to relieve the
pupillary block and would pose as a first-line management.
However, as a protocol, these were not followed in our
institute. There are strong evidences in the literature that a
standard cataract surgery alone is safe and effective in
PMG.[20,21,30-35] The need for removal of the offending
cataractous lens is beyond doubt. IOL implantations have
been achieved whenever there is good capsular support
available. Both the groups in our study had remarkable
(more than 10 lines in the Snellen chart) improvement in
visual acuity postoperatively. This is more likely due to a
combination of cataract removal and clearing of cornea

Table 2: Surgical management of the eyes, intraoperative complications, and postoperative outcome

Phacomorphic glaucoma
(N = 78)

Phacolytic glaucoma
(N = 86)

Difference

Removal of cataract only 14 (17.9%) 17 (19.8%) P = 0.7

Cataract removal plus IOL implantation 53 (67.9%) 64 (74.4%) P = 0.4

Cataract surgery combined with trabeculectomy 7 (8.9%) 4 (4.6%) P = 0.3

ICCE + AV 3 (3.8%) 1 (1.2%) P = 0.4

TSCPC 1 (1.3%) 0 P < 0.001
Intraoperative complications, e.g., PCR, ZD, VL, nucleus drop 14 (17.9%) 11 (12.8%) P = 0.8

Postoperative improvement in logMAR acuity (mean ± SD) 1.5 (±0.7) 1.4 (±0.7) P = 0.8

Postoperative reduction in IOP 20.3 (±16.5) 18.8 (±16.2) P = 0.8

% lowering of IOP 55.2% 50.1% P = 0.7

IOL, intraocular pressure; ICCE, intracapsular cataract extraction; AV, anterior vitrectomy; TSCPC, transscleral cyclophotocoagulation; PCR, posterior
capsular rent; ZD, zonular dehiscence; VL, vitreous loss; SD, standard deviation; IOP, intraocular pressure.

Table 3: Comparison of the surgical outcome of present study with previous published reports

Article Design Outcome

Jain
et al.[20]

Simple cataract extraction in phacomorphic glaucoma 80 of the 86 eyes (93%) achieved IOP control at the last follow-up
without any AGM

Angra
et al.[21]

ICCE vs. combined ICCE + Trab in phacomorphic glaucoma The combined ICCE-Trab group had better IOP control (range of final
IOP = 15–25mm) than plain ICCE (range of final IOP = 6–35mm)

Das
et al.[35]

ECCE + IOL + AGV in phacomorphic glaucoma Final IOP at 6 months follow-up were 15.08 ± 2.90 mmHg

Senthil
et al.[37]

Cataract extraction with or without trabeculectomy in
phacomorphic glaucoma

Both groups achieved 97% and 100% IOP control, respectively, at 6
months follow-up. Isolated cataract group had better visual outcome

Prajna
et al.[43]

ECCE± IOL done in 49 phacomorphic glaucoma eyes and 44
phacolytic glaucoma eyes

57% eyes with phacomorphic glaucoma and 61% with phacolytic
glaucoma gained visual acuity of 6/12 or better

Current
study

Cataract extraction with or without trabeculectomy in 78 eyes
with phacomorphic glaucoma and 86 eyes with phacolytic
glaucoma

IOP reduction achieved were 55.2% and 50.1% in phacomorphic and
phacolytic glaucoma, respectively

IOP, intraocular pressure; ICCE, intracapsular cataract extraction; Trab, trabeculectomy; ECCE, extracapsular cataract extraction; IOL, intraocular lens; AGV,
Ahmed glaucoma valve implant.
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edema from lowered IOP. Only 3.8% and 2.3% of the eyes in
the two groups [Table 1] had corneal decompensation at
presentation. But there are a lot of controversies regarding
the addition of filtering surgery into it. Jain et al.[20] in 1980s
strongly advocated against filtering surgery in PLG. For the
first time in 1990s, Angra et al.[21] had proposed a guideline
of doing only cataract or combined surgery, when the
duration of presentation being <7 and >7 days,
respectively. But following this, there has been a paucity
of literature for almost one decade. Das et al.[35] in 2002,
reported a series of 15 cases of PMG with combined
extracapsular cataract extraction and Ahmed glaucoma
valve implantation. Sachdev et al.[36] in 2017, went on to
describe an addition of limited core vitrectomy before
proceeding to perform phacoemulsification in PMG. The
debate of performing an additional glaucoma filtering
surgery in PMG was most aptly resolved by Senthil
et al.[37] in 2016 who showed the results of better and
faster visual recovery and a similar IOP control by cataract
surgery alone in a cohort of PMG who presented within 4
weeks of onset of symptoms, in comparison with combined
cataract and glaucoma surgery. As far as the management of
PLG is concerned, cataract removal with or without IOL
implantation has been known to be the standard procedure
since long.[38-41] Braganza et al.[42] described the addition of
trabeculectomy if the duration of symptoms were longer than
1 week − but the visual acuity and IOP levels were comparable
at 6 months follow-up. As far as direct comparison of the two
most common types ofLIG, namely phacomorphic andPLG, is
concerned, there has been only a single comparative study −

way back in 1996 by Prajna et al.,[43] where they performed
extracapsular cataract extraction with or without IOL
implantation. Our study has the advantage of utilizing the
modern and probably safer, surgical options in the
management of LIG and comparing the outcomes thereof.
The direct head-to-head comparison of small incisional
cataract surgery in these two disease types has not been
described in the literature so far.

The major drawbacks of the study are its retrospective nature.
The diagnosis of the cases was entirely clinical. In addition,
we could not provide data on gonioscopy, fundus evaluation,
and visual field examination − simply because these tests
were deferred in the existing situations of patients having
symptoms or significant media opacity. There was no
documentation of modern investigations such as ocular
coherence tomography (OCT) or ultrasound biomicroscopy
(UBM). We do not believe the investigations will add to any
significant value to the management of the disease in a
developing country like ours. In addition, we lack in having
any long-termdata on the visual acuity and IOP levels− asmost
of the patients were lost to follow-up after first week.

To conclude, standard cataract surgery remains a useful
treatment options for the two most common types LIG,
namely PMG and PLG. Postoperatively, the improvement
in vision and IOP control in these two disease scenarios are
comparable.
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Abstract

Background: Improvement in survival from retinoblastoma (RB) improved to about 98% in developed countries because of early
presentation and prompt intervention at designated RB care center, whereas in low-resourced countries, late presentations and poor
survival are not unusual. This study reviews the changing pattern of presentations over a 7-year period when various efforts were deployed to
improve early presentation and intervention in a low-resourced setting. Materials and methods: Data were extracted from RB clerk sheets
that were used for documentation of clinical records of patients with RB managed at a single tertiary referral center for RB in Nigeria between
2013 and 2019. The data were analyzed for changing trend of clinical presentation and lag time. Ethical approval was obtained from the
institution.Results: Two hundred and twenty-two eyes of 148 children were reviewed. There were 79males and 69 (46.6%) females, andmale
to female ratio was 1.14:1. There were 74 (50%) unilateral, 72 (48.6%) bilateral, and 2 (1.4%) trilateral cases.Discussion:Overall, 66 (44.6%)
and 82 (55.4%), patients had shown symptoms by 6 months and 1 year, respectively, whereas only 39 (25.7%) had presented by 1 year. Early
disease stage presenting as leukocoria increased from 22.2% to 85.7%, whereas late presentation as proptosis declined from 55.5% to 10.7%
between 2013 and 2019. Some cases were identified during vision screening performed by community health workers during routine
immunization at primary healthcare clinics. At presentation, 188 (84.7%) RB eyes were intraocular, 32 (14.4%) orbital, and 2 (0.9%) had
systemic spread. The median of the lag-time (delay) between when symptom was noticed to presentation reduced gradually each year by 1
month, from a median of 9 months in 2013 to 4 months in 2018. Conclusions: In Nigeria, early presentation as leukocoria increased, whereas
late presentation as proptosis and lag time in RB reduced significantly from year 2013 to 2019 which was supported by deliberate efforts to
educate the public and institute training across all levels of health care. In low-resourced country like ours, achieving early presentation of RB
cases would increase the survival of affected children.

Key Messages: Late hospital presentation of retinoblastoma has gradually reduced in Nigeria. Greater deliberate efforts are required by
government, communities, families, and all stakeholders through universally accessible, affordable, sustainable, cost-effective, and scalable
initiatives. This will include public education, human capacity building, deployment of appropriate resource at all levels of health care to
support early detection, prompt referral, and presentation for adequately funded experts care. Only then would survival become comparable to
other developed nations.

Keywords: Affordable care, childhood immunization, early presentation, lag time, retinoblastoma

INTRODUCTION
Retinoblastoma (RB) is the most common primary
intraocular tumor in childhood[1] and is postulated to occur
as a result of mutation in the tumor suppressor RB1 gene
(chromosome 13).[2] Globally, it is responsible for 3% of all
childhood cancers[1] and occurs in approximately 1 in every
17,000 live births with an estimated 9000 new cases every
year.[3]
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Retinoblastoma has no sex or racial predilection[1] and over
90% of cases occur before the age of 5 years.[4] Africa and
India have the highest incidence of RB in the world (80% of
all new cases)[5] and sadly, 70% to 80% of these children will
die primarily due to late presentation.[6,7]

In Nigeria, the estimated incidence of RB is 196 cases per
year.[8] Clusters of studies in different institutions in Nigeria
have reported varying hospital incidences and high rate of
proptosis at presentation in different localities over the time
span 1987 to 2017 with the number of patients reported
ranging from 18 to 41 and proptosis as presentation
between 29.7 and 65%.[9-15]

Retinoblastoma care was strengthened at the referral center in
2007, facilities were provided for chemotherapy, focal therapy
(diodeLASER transpupillary thermotherapy andcryotherapy),
and enucleation. The few patients who require external beam
radiation therapy are referred to a nearby facility about 150 km
away. Patient’s documentation was recorded into specially
designed forms to capture details specific to RB at first and
subsequent presentations to the unit.

Specifically, from year 2007, specific efforts were
implemented to improve on advocacy, education of critical
stakeholders in early detection, referral, and treatment of RB
cases; the unit worked with Nigeria television authority to do
documentaries on RB which was aired nationally; jingles
were aired on the local radio stations and during live
broadcast. Talk shows on RB were held at various
community and religious gatherings.

Enucleation with orbital implants and prosthetic fit was
introduced in year 2007, and in 2011, the center acquired
Iridex diode 810 LASER with LASER indirect
ophthalmoscope to deliver transpupillary thermotherapy,
being the first of it dedicated to RB care in the country.

In addition, scheduled lectures were given to nurses,
community health officers, immunization staff, medical
students, and ophthalmologists in training at formal and
informal events. Immunization staff were trained in the
state from year 2016 to do red reflex test for babies at
some large volume rural and urban clinics during routine
childhood immunization,[16] and large format posters were
placed at immunization clinics and eye clinic.

Presentations were made at the national ophthalmology
meetings every year, and an international RB workshop
was organized in year 2018 for stakeholders in RB across
the country including ophthalmologists, oncologists, nurses,
and pathologists.

The unit also dedicated a half-day clinic onWednesday to RB
and retinopathy of prematurity follow-up, fundus images
obtained by smartphone were used for caregivers
education and patient support and national RB professional
and caregivers’ chat groups were created on WhatsApp to
improve communication and referral. Some of the care givers
also created Facebook support groups. This report presents

the single largest data on presentation of RB over a 7-year
period from a single main RB referral center in Nigeria, the
most populous country in Africa, with the aim that the report
will be used to further improve the outcome for children who
develop RB.

SUBJECTS AND METHODS

Retrospective review of clinical records of RB cases at a single
center over a 7-year period between 2013 and 2019was carried
out. Ethical approval was obtained from the institution.

The information analyzed were retrieved from patient’s
clinical proforma (RB clerk sheets) used for clinical
documentation for RB are age and mode of presentation,
age at which RB symptom was first noticed, family history of
RB, laterality, and clinical grading of the tumor using the
intraocular classification of retinoblastoma (ICRB).[17]

The data were analyzed for the trend over a 7-year period of
the study with IBM Statistical Package for Social Sciences
(SPSS) version 23 (IBM Corp, Armonk, New York, USA)
and results were presented as charts and tables.

Frequency tables of all variables were generated and Chi-
squared test was used to test for association between two
categorical variables and a P-value of less than 0.05 was taken
as significant.

RESULTS

Two hundred and twenty-two eyes of 148 children records
were reviewed. Seventy-nine (53.4%) patients were males,
whereas 69 (46.6%) children were females. There were 74
unilateral, 72 bilateral, and 2 trilateral cases (included in the
analysis of bilateral cases). Laterality of disease had no sex
predilection (P= 0.41). Among unilateral cases, the right eye
was involved in 34 (45.9%) and the left eye in 40 (54.1%)
patients.

Among the bilateral cases, four of the children were twins;
one each of two dizygotic sets of twins and both of one
monozygotic twins who both had group E and orbital disease
in right and left eyes, respectively. There were two cases of
bilateral disease that evolved within a 3-month period from an
initial unilateral presentation.

The number of RB cases reported per year increased over the
7-year period with the largest number being in 2018 (33 cases,
22.3%) [Figure 1] and an average of 22 cases were reported
per year, with unilateral and bilateral being at an average of 11
cases each.

Age symptoms noticed, age at presentation, and lag
time to presentation
Age symptoms were noticed
Generally, the median age at which RB symptoms were first
noticed was 12 months (interquartile range [IQR] 3–24
months). This was 17 months (IQR 5.5–30 months) for
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unilateral and 6 months (IQR 2–17.5 months) for bilateral
cases. Furthermore, 66 (44.6%) and 82 (55.4%) patients had
shown symptoms by 6 months and 1 year, respectively,
whereas 34 (23%) cases showed after 2 years
[Table 1].

Specifically, 5 (6.8%) unilateral cases had symptoms at birth,
25 (33.8%) within 6 months, 34 (46%) and 50 (67.6%) by 1
and 2 years, respectively. Conversely, among children with
bilateral disease, 17 (23%) had shown symptoms within 1
month, and 41 (55.5%), 48 (65%), and 64 (86%) had
symptoms noticed within 6 months, 1 year, and 2 years of
life, respectively, whereas two children with bilateral disease
had symptoms for the first time after 3 years.

The age at which the first symptoms were noticed was
statistically related to higher parental education, father
(P= 0.03) and mother (P= 0.004).

Age at presentation
The age range at presentation was between 1 month and 10
years with a median of 24 months (IQR 13–36 months).
Twenty-one (14.2%), 39 (25.7%), and 85 (57.4%) patients
were presented by 6 months, 1 year, and 2 years of life,
respectively, and 63 (42.6%) patients presented after 2 years
[Table 1].

Three of the bilateral cases were identified at 6 weeks from
vision screening by community health workers during routine
immunization for children. The age at which symptom was
noticed and the age of presentation were not statistically
significantly affected by the laterality of disease [Table 1].

Lag time between symptom and presentation
Lag time was shorter with higher education of the father
(P= 0.02) but not to education of the mother (P= 0.81) or

Figure 1: Frequency of retinoblastoma from 2013 to 2019.

Table 1: The age symptom was noticed, age at presentation, and lag time by laterality of retinoblastoma

Age (months) Age symptoms first noticed(months) Age at presentation to hospital (months)

Unilateral
n = 74;
n (%)

Bilateral/trilateral
n = 74; n (%)

Total
n = 148;
n (%)

Unilateraln = 74;
n (%)

Bilateral/trilateral
n = 74; n (%)

Total
n = 148;
n (%)

�1 5 (6.8) 17 (23.0) 22 (14.9) 0 (0.0) 3 (4.1) 3 (2.0)

>1–6 20 (27.0) 24 (32.4) 44 (29.7) 5 (6.8) 13 (17.6) 18 (12.2)

>6–12 9 (12.2) 7 (9.5) 16 (10.8) 6 (8.1) 11 (14.9) 17 (11.5)

>12–18 8 (10.8) 11 (14.9) 19 (12.8) 6 (8.1) 10 (13.5) 16 (10.8)

>18–24 8 (10.8) 5 (6.8) 13 (8.8) 20 (27.0) 11 (7.4) 31 (20.9)

>24–30 7 (9.5) 4 (5.4) 11 (7.4) 7 (9.5) 7 (9.5) 14 (9.5)

>30–36 8 (10.8) 4 (5.4) 12 (8.1) 14 (18.9) 10 (13.5) 24 (16.2)

>36 9 (12.2) 2 (2.7) 11 (7.4) 16 (21.6) 9 (12.2) 25 (16.9)

Range 0–74 0–48 0–74 3–120 1–94 1–120

Median 17 6 12 24.5 20 24

IQR 5.5–30 2–17.5 3–24 19–36 8.5–32.5 13–36

P-value 0.39 P-value 0.63

IQR, interquartile range.
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gender of the child (P= 0.53). The median of the lag-time
reduced gradually by 1 month from a median of 9 months in
2013 to 4 months in 2018 (P= 0.00). Nevertheless, it was
between 1 and 3 years in about a quarter of the cases
[Table 2].

Family history of retinoblastoma
Four (2.7%) cases confirmed family history of RB. One
(1.4%) was a unilateral case in which the mother had
bilateral RB; three (4.1%) of them had bilateral disease;
two in one of the parents and one in a first cousin; the
previous history in the cousin helped with early
presentation as the child presented within 1 week of life

with leukocoria that was detected by an aunt whose child was
previously managed for RB detected at 9 months of life.

Pattern of presentation of retinoblastoma
On the whole, the pattern of presentation to the RB referral
center was mostly leukocoria and/or squint in 104 (70.3%),
proptosis 35 (23.6%), and others 9 (6.1%), including
masquerade syndrome like aseptic orbital cellulitis/uveitis
in 5 (3.4%), phthisis bulbi in 3 (2.1%), and buphthalmos in
(0.7%). Specifically, the trend over the 7-year of the study
showed that proptosis as a presentation reduced over time. In
2019, 89.3% presented as leukocoria/squint and 10.7% of
children with proptosis, compared to 44.4 % and 55.6% and

Table 2: Difference in age from symptom to presentation (months) to lag time

Number of months Unilateral n = 74; n (%) Bilateral/trilateral n = 74; n (%) Total n = 148; n (%)

�1 8 (10.8) 7 (9.5) 15 (10.1)

>1–6 26 (35.1) 36 (48.6) 62 (41.9)

>6–12 18 (24.3) 15 (20.3) 33 (22.3)

>12–18 10 (13.5) 2 (2.7) 12 (8.1)

>18–24 5 (6.8) 3 (4.1) 8 (5.4)

>24–30 3 (4.1) 4 (5.4) 7 (4.7)

>30–36 0 (0.0) 3 (4.1) 3 (2.0)

>36 4 (5.4) 4 (5.6) 8 (5.4)

Range 0–74 0–93 0–93

Median 7 6 6

IQR 4–15.5 4–12 4–13

IQR, interquartile range.
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Figure 2: Changing patterns of presenting symptoms and signs of retinoblastoma from 2013 to 2019.
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leukocoria/squint and proptosis, respectively, in 2013
[Figure 2].

Classification of retinoblastoma at presentation
The ICRB was used to classify the intraocular diseases: 188
(84.7%) eyes were intraocular, 32 (14.4%) orbital, and 2
(0.9%) had systemic spread at presentation. Among the 188
eyes with intraocular disease, 38 (20.2%) had between groups
A and D: 26 (13.8%) eyes had either group A or B disease, 7
(3.7%) eyes had group C disease, 5 (2.7%) eyes had group D
disease, 150 (79.8%) eyes had group E disease.

There was bilateral group E RB in 28 (18.9%) patients,
whereas almost all (73 [98.6%]) of unilateral cases were
also group E or worse disease [Figure 3].

Being groups A to C was not significantly related to age at
which symptoms were noticed (P= 0.795) but was
significantly related to the age at presentation (P= 0.039).
It was also not affected by the lag time (P= 0.194).
Expectedly, having orbital disease was significantly related
to lag time (P= 0.000).

Disease stage among cases reported between birth
and 6 months of life
Among the cases, three of bilateral disease who presented to
the hospital before 1 month of life: two of them had group B
in one eye and group E disease in the other eye, whereas the
third child had group E disease in both the eyes.

Eighteen (31 eyes) patients presented between 1 and 6 months
of age: 5 (16.1%) unilateral group E disease and 13 bilateral
cases. The bilateral eyes had 2 (6.5%) group A disease, 1

(3.2%) group B, 3 (9.7%) group C, and 20 (64.5%) group E
diseases; there were no orbital disease.

Disease stage among cases reported after 36 months
of life
Among the 34 eyes of 25 (16.9%) patients who presented
after 36 months of life, 16 (64.0%) had unilateral disease and
9 (36%) bilateral. Symptoms of RB had been noticed from
birth in 2 (8.0%) cases, earlier than 12 months of life in 6
(24%), and among 17 (68%) children between 24 and 32
months of life.

Among the nine bilateral cases were two (5.9%) eyes with
group A disease, three (8.8%) group B, and one (2.9%) group
C. In addition, there were 20 (58.8%) group E eyes (10 each
from unilateral and bilateral cases) and 8 (23.5%) orbital
disease from 6 eyes of unilateral and 2 from the bilateral eyes.

Figure 1 shows number of bilateral and unilateral RB each of
7 years of the review at a referral center.

Figure 2 shows changes in proptosis, leukocoria, squint, and
other presentations of RB over 7 years. Figure 3 shows
classification of intraocular RB by ICRB and local and
systemic spread in unilateral and bilateral cases.

DISCUSSION

This review of 222 eyes of 148 patients reported at a single
center over a 7-year period represents the largest pool of
patients recorded in the country so far. The large number is
probably because of the various advocacy efforts, resources
acquired, and the capacity that was developed over the years.
The male to female ratio of the patients observed showed a

Figure 3: Classification of retinoblastoma at presentation.
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slight male preponderance, similar to report of other
studies.[18-21]

The increasing number of cases may reflect more of
increasing awareness of the disease as well referrals from
other eye centers and less likely due to any real increase in
incidence. The large number of bilateral cases might be from
the fact that referring centers are more likely to refer bilateral
cases in a bid to salvage at least one eye.

Symptoms in bilateral cases were generally noticed much
earlier (6 months) than unilateral cases (17 months) because
of the usual earlier age of onset of bilateral, heritable disease.
Unfortunately, this did not translate to earlier presentations,
could be because the disease in the other were unnoticed by
caregivers especially when not affecting visual function.

The 7-year average of 23.6% proptosis as presentation is
similar to the reported between 19% and 29.7% rate of
proptosis by other earlier reports in Nigeria.[12,14,22]

However, there was a significant reduction of proptosis
presentation from 55.6% in 2013 to 10.7% in 2019, even
though it was still higher than the 6% reported from India[23]

and from more developed countries. Much lower rates of
proptosis (if any) were found in the studies from the
developed world, as reflected in a recent review of global
RB presentation in the year 2017.[24]

The value of education in health awareness was demonstrated
by the influence of education of both parents on the age at
which symptoms were noticed, and health-seeking behavior
was demonstrated by the age at presentation that was affected
by the education of father and not mother. This is not
unexpected in a typical patriarchal society of this study
that sometimes discountenance a woman in decision
making.

Considering the fact that about 45% of the cases had noticed
symptoms by 6 months of life, whereas only about (14.4%) a
third of those actually presented within the same period
makes the first 6 months in the first year of life the most
critical period for RB surveillance especially before discharge
from hospital and during routine childhood immunization and
well-baby clinics at the primary health centers.[16] This is also
supported by the significant relationship between early age at
presentation and the diagnosis of early stage (groups A–C)
disease compared to those who presented late.

Over the 7-year of this study, there was a statistically
significant reduction in lag time to presentation and
consequently the demonstrated improvement in the stage
of the disease over the years. This is believed to be mostly
as a result of increasing awareness, improvement in
communication with the ready access of Nigerians to
mobile phones, advocacy as well as the improved capacity
for RB care.

Nevertheless, the persistence in prolonged lag time among
about a quarter of the cases is worrisome, even though it is
from other developing countries.[25] This might be related to

the issues of direct and indirect cost of RB care in Nigeria.
Out of pocket payment for care and the logistic difficulties of
travelling long distances to seek care are believed constitute
hindrance to early presentation.

A study from Uganda reported lag time of 3 to 36 months for
unilateral cases and 3 to 8 weeks for bilateral cases.[26] The
lack of orbital disease in the first 6 months demonstrates the
value of early detection which was responsible for
preservation of vision in one eye of such babies.

Presentation of groups A to C disease in one eye of bilateral
cases even after 36 months of life points the possibility of late
onset disease and the need to continue routine RB
surveillance in cases presenting with unilateral disease
especially where genetic typing is not accessible to at-risk
children.Asymmetrical presentation in bilateral RB is not
unusual, and the presence of advanced disease in one eye
of patients that presented within 1 month suggests a
congenital aggressive disease and a pointer to the need for
intrauterine screening for earlier detection especially for
babies with family history of RB.

Studies have revealed that all bilateral cases and 10% to 15%
of unilateral cases have been documented to have germ-line
mutation with a risk of 40% to both the siblings and
offspring.[27] This study recorded associated family history
in 2.7% which is in contrast to 9.7% recorded in Uganda[26]

and 0% recorded in previous studies in Nigeria[9,14] but
similar to 4% in India.[23] The low figures documented in
our study as well as other Nigerian studies may be attributed
to patients not being aware of the health challenges of fellow
family members or might deliberately withhold information
for sociocultural reasons.

This review showed that most patients with unilateral RB
presented around 24 months of life, this is not surprising as
unilateral RBs are mostly somatic and are known to develop
much later compared to bilateral RB. Our study revealed that
as high as 25 (16.9%) patients with unilateral RB noticed
symptoms within 6 months of life. This may be related to the
amplification of the MYCN oncogene documented by
Rushlow et al.[28] as this has been shown to initiate early
onset aggressive unilateral nonfamiliar RB.

MYCN PROTOONCOGENE, bHLH TRANSCRIPTION
FACTOR; MYCN MYC encodes a basic helix-loop-helix-
leucine zipper (bHLH-LZ) transcription factor (TF), Myc
family of oncogenes, bHLH transcription factor, genes
play important roles in regulating cell growth and division
(proliferation) and the self-destruction of cells (apoptosis).
MYCN proto-oncogene, MYCN gene belongs to MYC
family (MYC, MYCN and MYCL). The oncogenes are
found in many types of cancers notably neuroblastoma,
also in retinoblastoma, medulloblastoma,
rhabdomyosarcoma, astrocytoma, Wilms’ tumour, and
small cell lung cancer in which they are deregulated.
Amplification is described as when there are more than
10 copies of the gene present in a cell.
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Increasingly, presentation of RB at early stages was achieved
in our low-resource setting. The various efforts deployed are
scalable and therefore commended to government and other
stake holders in similar low-resourced settings. This will
hopefully improve the overall survival until it becomes
comparable to what obtains in developed countries.
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Abstract

Objective: To measure the circumpapillary retinal nerve fiber layer (RNFL) thickness in normal eyes of Nigerian adults using spectral-
domain optical coherence tomography (SD-OCT). Materials and methods: This was a cross-sectional study of normal eyes of Nigerian
adults between July and September 2016 at the eye clinic of a tertiary hospital in Nigeria. Sociodemographic data, clinical history, and
examination findings were obtained. Dipstick urinalysis and blood pressure measurements were performed. Circumpapillary RNFL thickness
was measured with the Topcon 3D OCT-1Maestro version 8.30 (TopconMedical Systems, Inc., Oakland, NJ, USA), using the 3D optic nerve
head analysis. Data were analyzed using the International Business Machine (IBM) Statistical Package for the Social Sciences (SPSS)
Statistics, version 25.0 (IBM Corp., Armonk, NY, USA) and the level of significance was set at P � 0.05. Results: The study included 120
participants (240 eyes) with an age range of 18 to 53 years and a mean age of 34.06 ± 7.64 years. There were 59 (49.17%) males and 61
(50.83%) females. The average RNFL thickness in the right and left eyes was 112.26 ± 9.6 and 110.53 ± 9.14mm, respectively. The average
RNFL thickness for the Igbo ethnic group was 117.5 ± 7.69 and 115.04 ± 7.18mm in the right and left eyes, respectively. The mean RNFL
thickness for the inferior, superior, nasal, and temporal quadrants was 148.92 ± 15.77, 142.59 ± 16.48, 85.3 ± 15.39, and 71.89 ± 9.35mm in
the right eyes and 149.28 ± 16.03, 141.69 ± 13.33, 81.82 ± 13.59, and 68.8 ± 10.17mm in the left eyes, respectively. Conclusion: This study
showed the normal circumpapillary RNFL thickness values in Nigerian adults using SD-OCT. There were variations based on ethnicity that
suggest it may be important to use ethnic-specific benchmarks when interpreting OCT results for the management of glaucoma.

Keywords: African descent, ethnic group, glaucoma, nerve fiber, optical coherence tomography

INTRODUCTION
Glaucoma is the leading cause of irreversible blindness
worldwide and has a more aggressive course in people of
African descent.[1] In Nigeria, glaucoma accounts for 16.7%
of blindness in persons 40 years and above.[2] As a cure for
glaucoma is yet to be found, early detection through retinal
nerve fiber layer (RNFL) evaluation is one of the keys to
reducing the burden of this disease in high-risk populations.[3]

The RNFL is a layer of the retina located between the inner
limiting membrane and the ganglion cell layer.[4] Its thickness
varies significantly based on age, sex, race, eye laterality, and
retinal quadrant.[4-7] Optical coherence tomography (OCT)
has been shown to allow for the objective and quantitative
estimation of RNFL thickness.[8] It is a noninvasive and

noncontact imaging system that uses low-coherence
interferometry to produce high-resolution cross-sectional
images of the retina, vitreous, and optic nerve head
(papilla).[9] There are studies that have reported normal
RNFL values measured with the time-domain (TD) OCT
technology among subjects from northern Nigeria.[10,11]
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However, spectral-domain (SD) OCT is a newer technology
that has shown an improved capability for the detection of
early stage glaucoma compared to the older TD-OCT.[12]

Appropriate reference values with the SD-OCT that captures
the variations of the RNFL in Africans including Nigerians
are required for the proper diagnosis and management of
glaucoma in this high-risk population. In addition, RNFL
measurements between TD- and SD-OCT machines or
between different SD-OCT machines are not
interchangeable.[12,13]

This study aimed to measure the circumpapillary RNFL
thickness in a sample of normal eyes of Nigerian adults
with SD-OCT using the Topcon 3D OCT-1 Maestro
version 8.30 (Topcon Medical Systems, Inc., Oakland, NJ,
USA).

METHODS

This was a cross-sectional study involving 120 participants
aged 18 years and above conducted at the eye clinic of a
tertiary hospital in Nigeria. The study participants were
drawn from patients booked for the outpatient eye clinic,
their relatives, and those referred from the general outpatient
department from the period of July to September 2016 at the
National Hospital, Abuja.

Participants who met the inclusion criteria were recruited into
the study using a systematic random sampling technique. A
sample size of 120 was calculated using the standard formula
for estimation of mean values in studies.[14] Ethical approval
for the study was obtained from the National Hospital Abuja
Health Research Ethics Committee. Written informed
consent was obtained from each participant prior to
examination and recruitment into the study. The study
adhered to the tenets of the Helsinki declaration.

Participants’ age, sex, ethnicity, and medical histories were
obtained. Detailed ophthalmic examinations including
Snellen visual acuity assessment, refraction, slit-lamp
biomicroscopy, posterior segment ophthalmoscopy, and
Goldmann applanation intraocular pressure measurements
were carried out to identify participants with “normal”
eyes. Dipstick urinalysis and blood pressure measurements
were carried out to check for evidence of diabetes mellitus
or systemic hypertension. This was followed by SD-OCT
circumpapillary RNFL thickness measurements. Participants
underwent all procedures between 8 am and 12 pm on the
same day.

An eye was said to be “normal” if a detailed ophthalmic
examination found a pink optic nerve head with the absence
of atrophy or a tilted disc, a normal retina, a refractive status
of �1 diopter sphere (DS) or cylinder, and intraocular
pressures between 10 and 21 mmHg. Participants were
eligible if they were Nigerian, aged 18 years or older, had
a best-corrected visual acuity of at least 6/6, satisfied the
definition of “normal” eyes as stated above, and had an OCT
scan image quality score between 50 and 160. Subjective

refraction results were used to calculate the spherical
equivalent defined as the sphere plus half of the cylinder.[15]

Exclusion criteria included a family history of glaucoma; a
history of ocular trauma, intraocular surgery or laser
treatment; a history or evidence of diabetes mellitus,
systemic hypertension, any other significant health
problem, or chronic drug use within the last six months;
and the presence of a cup-to-disc ratio>0.6, cup-to-disc ratio
asymmetry >0.2, notching of the optic disc, or disc
hemorrhages.

RNFL thickness measurements
This study was conducted using the Topcon 3D OCT-1
Maestro, version 8.30 (Topcon Medical Systems, Inc.,
Oakland, NJ, USA). The scans were obtained using the 3D
optic nerve head analysis of the glaucoma protocol with a
scanning diameter (circumpapillary) circle of 3.4mm from
the center of the optic nerve head. Scans were performed on
both eyes using standard techniques. Outcome measures
obtained from the OCT scans included the average RNFL
thickness and mean RNFL thickness of the inferior, superior,
nasal, and temporal quadrants. The average RNFL thickness
was defined as the calculated mean of the four quadrant
RNFL thickness measurements in either eye. A single
operator performed all the OCT scans.

Data from both eyes were analyzed using the International
Business Machines (IBM) Statistical Package for the Social
Sciences (SPSS) Statistics, version 25.0 (IBM Corp.,
Armonk, NY, USA). Analysis was carried out using
descriptive statistics to calculate variable frequencies,
percentages, ranges, means, standard deviations, and 95%
confidence intervals. The Kolmogorov–Smirnov test was
used to assess the normality of distribution of the data.
Student t test was utilized to compare the average RNFL
thickness based on sex. One-way analysis of variance with
posthoc test was used to compare average RNFL thickness
between ethnic groups. Pearson and Spearman correlation
tests were carried out where appropriate to examine the
direction and magnitude of the correlation between age,
average RNFL thickness, and refractive spherical
equivalent. The level of significance was set at P � 0.05.

RESULTS

Data from 240 eyes of 120 participants were analyzed. Their
ages ranged between 18 and 53 years with a mean age of
34.06 ± 7.64 years. There were 59 (49.17%) males and 61
(50.83%) females. The refractive spherical equivalent in
the right and left eyes ranged from −1.375DS to +1.00DS
and −1.125DS to +1.00DS, respectively. The
Kolmogorov–Smirnov test indicated that values for age [D
(120)= 0.068, P= 0.2], right eye average RNFL thickness [D
(120)= 0.048, P= 0.2], and left eye average RNFL thickness
[D(120)= 0.063, P= 0.2], followed a normal distribution.
The right eye [D(120)= 0.198, P < 0.001] and left eye [D
(120)= 0.174, P < 0.001) refractive spherical equivalent
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values did not follow a normal distribution. There was no
statistically significant difference in sex between the average
RNFL thickness in the right eyes [t(120)=−0.994, P= 0.322]
[Table 1] or the left eyes [t(120)=−1.029, P= 0.306],
respectively [Table 2].

The average RNFL was thickest among the Igbo ethnic group
compared to the other ethnic groups in this study for both the

right eyes [Figure 1] and the left eyes [Figure 2]. However, in
the right eyes of study participants, there was a statistically
significant nonlinear relationship among the different ethnic
groups [F(120)= 4.022, P= 0.009, Eta= 0.316, Eta2= 0.1].
In addition, one-way analysis of variance and posthoc
analysis using the Tamhane T2 test showed that the
heterogeneity in the average RNFL values was between
the Igbo and Hausa ethnic groups [F(120)= 3.196,

Table 1: Demographic and clinical distribution of average RNFL thickness in right eyes of 120 study participants

Characteristics n (%) n = 120 Average RNFL thickness

Mean±SD (mm) 95% CI (mm)

Sex

Male 59 (49.2) 111.37 ± 9.31 108.95–113.80

Female 61 (50.8) 113.11 ± 9.86 110.59–115.64

Age (years)

�29 30 (25.0) 113.10 ± 9.04 109.73–116.47

30–39 62 (51.7) 112.02 ± 9.11 109.70–114.33

≥40 28 (23.3) 111.89 ± 11.39 107.48–116.31

Ethnic group

Idoma 14 (11.7) 112.29 ± 15.05 103.60–120.98

Hausa 17 (14.2) 108.24 ± 9.63 103.29–113.19

Igbo 26 (21.7) 117.50 ± 7.69 114.40–120.60

Yoruba 26 (21.7) 112.04 ± 6.38 109.46–114.61

Others 37 (30.8) 110.57 ± 9.04 107.55–113.58

Refractive SE (D)

−0.125 to −1.375 39 (32.5) 111.26 ± 8.39 108.54–113.98

Plano 32 (26.7) 112.66 ± 10.16 108.99–116.32

+0.125 to −1.00 49 (40.8) 112.80 ± 10.24 109.86–115.74

Others: Igala, Ebira, Etsako, Ogoja, Urhobo, Nupe, Gbagyi, Tiv, Ishan, Fulani, and Jaba ethnic groups. RNFL, retinal nerve fiber layer; SD, standard deviation;
CI, confidence interval; SE, spherical equivalent; D, diopters.

Table 2: Demographic and clinical distribution of average RNFL thickness in the left eyes of 120 study participants

Characteristics n (%) n = 120 Average RNFL thickness

Mean±SD (mm) 95% CI (mm)

Sex

Male 59 (49.2) 109.66 ± 9.11 107.29–112.04

Female 61 (50.8) 111.38 ± 9.16 109.03–113.72

Age (years)

�29 30 (25.0) 112.83 ± 9.55 109.27–116.4

30–39 62 (51.7) 110.44 ± 8.84 108.19–112.68

≥40 28 (23.3) 109.04 ± 9.8 105.23–112.84

Ethnic group

Idoma 14 (11.7) 108.29 ± 12.6 101.01–115.56

Hausa 17 (14.2) 108.35 ± 8.95 103.75–112.96

Igbo 26 (21.7) 115.04 ± 7.18 112.14–117.94

Yoruba 26 (21.7) 110.54 ± 6.01 108.11–112.97

Others 37 (30.8) 109.22 ± 10.08 105.86–112.58

Refractive SE (D)

−0.125 to −1.375 40 (33.3) 110.3 ± 8.36 107.63–112.97

Plano 38 (31.7) 110.68 ± 9.91 107.43–113.94

+0.125 to +1.00 42 (35.0) 110.62 ± 9.34 107.71–113.53

Others: Igala, Ebira, Etsako, Ogoja, Urhobo, Nupe, Gbagyi, Tiv, Ishan, Fulani, and Jaba ethnic groups. RNFL, retinal nerve fiber layer; SD, standard deviation;
CI, confidence interval; SE, spherical equivalent; D, diopters.
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P= 0.023]. In contrast, there was no statistically significant
heterogeneity in RNFL values based on ethnicity in the left
eyes of participants [F(120)= 2.325, P= 0.061].

The quadrant RNFL thickness in 130 (54.17%) eyes obeyed
the ISNT rule, which states that in normal eyes, the quadrant
RNFL thickness decreases in the order of inferior (I), superior
(S), nasal (N), and temporal (T). Similarly, the mean RNFL
thickness in each of the quadrants obeyed the ISNT rule for
both the right and left eyes [Table 3]. There was no significant
correlation between age, average RNFL thickness, and
refractive spherical equivalent in either the right or left
eyes [Table 4].

DISCUSSION

The average RNFL thickness values in this study were higher
than those obtained from a previous study using the same type
of OCT machine performed in the United States by
Chaglasian et al.[16] This finding may be because their
measurements were carried out in a population that
consisted majorly of Caucasians. The mean inferior RNFL
and mean superior RNFL thickness values found in this study
were higher than values reported from previous studies in
people of African descent,[17,18] Asians,[19,20] Middle
Easterners,[7,21] Europeans,[22] and South Americans.[23]

Figure 1: A box and whisker chart showing the ethnic distribution of
95% confidence intervals for average retinal nerve fiber layer thickness in
the right eyes of study participants.

Figure 2: A box and whisker chart showing the ethnic distribution of
95% confidence intervals for average retinal nerve fiber layer thickness in
the left eyes of study participants.

Table 4: Bivariate correlation coefficients between age, average RNFL thickness, and refractive SE

Eye laterality Age vs. average RNFL Age vs. refractive SE Refractive SE vs. average
RNFL

r* P-value r† P-value r† P-value

Right −0.123 0.184 0.015 0.869 0.071 0.448

Left −0.11 0.237 −0.001 0.995 0.011 0.909

RNFL, retinal nerve fiber layer; SE, spherical equivalent; vs., versus; r, correlation coefficient. *Pearson correlation coefficient. †Spearman correlation
coefficient.

Table 3: Distribution of RNFL thickness by eye laterality

RNFL thickness (mm)

Right eye (n = 120) Left eye (n = 120)

RNFL Mean ± SD (mm) 95% CI (mm) Mean ± SD (mm) 95% CI (mm)

Average 112.26 ± 9.6 110.52–113.99 110.53 ± 9.14 108.88–112.19

Inferior 148.92 ± 15.77 146.07–151.77 149.28 ± 16.03 146.38–152.17

Superior 142.59 ± 16.48 139.61–145.57 141.69 ± 13.33 139.28–144.1

Nasal 85.3 ± 15.39 82.52–88.08 81.82 ± 13.59 79.36–84.27

Temporal 71.89 ± 9.35 70.2–73.58 68.8 ± 10.17 66.96–70.64

RNFL, retinal nerve fiber layer; SD, standard deviation; CI, confidence interval.
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However, this was not the case for the nasal and temporal
quadrants. This finding may be due to morphologic
differences in the quadrant RNFL among different
populations. Although these values were measured using
different SD-OCT machines and are not interchangeable, it
is important to note that comparing subjects with a normally
thick RNFL against a nonrepresentative normative database
derived from subjects with a naturally thin RNFL could lead
to diagnostic inaccuracies of RNFL thinning in patients with
glaucoma.

The RNFL thickness measurements have been documented to
vary among different racial or ethnic populations.[5,6,24,25]

Ismail et al.[26] reported that the RNFL of normal Black South
Africans was significantly thicker (except in the temporal
sector) when compared with an age- and sex-matched
normative European database on the Spectralis SD-OCT.
A comparative study by Girkin et al.[27] reported that
RNFL thickness was higher in subjects of African descent
than those of European descent. Furthermore, Murugan
et al.[28] found average RNFL thickness was slightly
greater among Black South Africans than Indian
participants. Sinai,[25] on the other hand, found that mean
RNFL values in Chinese and Hispanic groups were higher
than values in participants of African descent. These studies
indicate that variations in RNFL thickness could also be due
to racial or ethnic differences.

The pattern of average RNFL thickness between the different
age groups in this study was in keeping with the well-known
decrease in RNFL thickness observed with increasing
age.[7,24,29] There was no sex difference in average RNFL
thickness in this study. This could be because the biometric
differences due to sex in this study population were not
sufficient enough to affect their average RNFL thickness
values. This was in contrast to findings conducted among
other populations.[29,30] Similarly, one study found that a
thicker RNFL in females was no longer the case after
correcting for axial length.[30]

The right eye average RNFL was found to be thickest among
participants in the Igbo ethnic group and thinnest among the
Hausa ethnic group participants in this study. The reason for
this finding is unclear, but it suggests that there may be ethnic
variations in RNFL thickness in this study population. A
study with a larger representation of the different ethnic
groups in Nigeria may be required to investigate this
finding further. Although there is no appropriate RNFL
data using SD-OCT from Nigeria with which to make
comparisons, there are two studies that reported TD-OCT
average RNFL thickness values of 104.17 ± 10.71mm[10] and
107.055 ± 9.219mm[11] from northern Nigeria, an area that is
predominantly populated by people of the Hausa ethnic
group.

Similarly, Ho et al.[6] reported ethnic differences in RNFL
thickness in Singapore. They found that RNFL thickness
among Singaporeans was consistently thinner in Indians
compared to Chinese and Malay eyes; however, these

ethnic differences were not related to systemic or ocular
parameters. These findings further emphasize that
normative data from different ethnic groups are required
for an accurate interpretation of RNFL thickness measured
with SD-OCT.

The quadrant RNFLs in this study were thickest in the inferior
quadrant followed by the superior, nasal and temporal
quadrants in more than half of the eyes studied; thus,
obeying the RNFL ISNT rule, which is the characteristic
configuration of a normal healthy RNFL. This proportion was
higher than 42% reported by Alasil et al.[24] and 23% reported
by Al-Sa’ad et al.[21] This suggests that about half of normal
eyes in this study population may have variations in the
morphology of the RNFL that do not obey the RNFL
ISNT rule. Similarly, the mean RNFL thickness values for
all the quadrants obeyed the RNFL ISNT rule. This finding
was similar to previous reports in other populations.[18,20,24]

Conversely, Sani et al.[10] and Mahmud-Ajeigbe et al.[11]

reported that the mean quadrant RNFL in their study was
thickest in the superior quadrant followed by the inferior,
nasal and temporal quadrants. Although this pattern is
different from what was obtained in this current study, it
still conforms to the characteristic double hump configuration
in normal eyes where RNFL is thickest vertically, in the
superior and inferior quadrants.

There was no significant correlation between age and average
RNFL thickness in this study. This was not in keeping with
the well-known decrease in RNFL thickness observed with
increasing age.[7,24,29] This may be because of the younger
population studied. This finding was similar to the reports by
Cubuk et al.,[31] who had a similar age range to that of this
study. Similarly, there was no significant correlation between
average RNFL thickness and refractive spherical equivalent
in this study. This suggests that lower refractive spherical
equivalents of ±1.00DS may not affect RNFL thickness to a
degree that would require an adjustment of RNFL thickness
values unlike the positive correlation that has been reported
among patients with higher refractive errors.[28,30]

The findings from this study suggest that there may be an
ethnic variation in RNFL thickness values in Nigerian adults.
However, this was an incidental finding, as our sample size
was not powered to detect it. A larger study incorporating an
equitable number of the different ethnic groups in Nigeria will
help to confirm this finding. In addition, a wider age range
than what was obtained in this study may have shown a
significant correlation between average RNFL thickness and
age. Notwithstanding these limitations, the authors believe
that this study has provided reference values for RNFL
thickness measured with SD-OCT that would buttress the
data from previous studies carried out in Nigerian adults.

CONCLUSION
This study describes the circumpapillary RNFL thickness
values measured with SD-OCT stratified by age, sex,
ethnicity, refractive spherical equivalent, and eye laterality
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in normal eyes of Nigerian adults. The mean inferior and
superior quadrant RNFL values found in this study were
higher than values reported in previous studies. The right eye
average RNFL was thickest in the Igbo ethnic group
compared to other ethnic groups in this study. Hence, it is
important to consider the circumpapillary RNFL values for
SD-OCT enumerated in this study when interpreting OCT
results for the diagnosis and management of glaucoma.
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Abstract

Objectives: To evaluate serum levels of vitamin C in patients aged between 45 and 60 years with and without age-related cataract.Methods:
One hundred and eighty consenting adults were recruited for this hospital-based comparative cross-sectional study and distributed equally into
the cataract and no-cataract groups. They were interviewed using a pretested questionnaire on their demographics, health, lifestyle, and
nutritional habits followed by full ocular examination. All the subjects had blood drawn and serum vitamin C assayed using the Cell Biolabs’
Oxiselect Ascorbic Acid Assay kit. Data were analyzed using IBM SPSS version 21 statistical software. P-value of <0.05 was considered
statistically significant.Results:One hundred and seventy-eight serum vitamin C assays were analyzed (response rate of 98.9%). One hundred
and fifty-eight (88.8%) participants had low levels of vitamin C, whereas 20 (11.2%) had normal levels. Serum vitamin C levels were
significantly higher among the no-cataract group than the cataract group with mean values of 0.121 to 0.567mg/dL [mean ± 2 standard
deviation (SD)] and 0.160 to 0.454mg/dL (mean ± 2SD), respectively [P= 0.004 and 95% confidence interval of −0.64 to −0.013]. Serum
vitamin C levels were significantly higher among the male participants in each group (P= 0.004). Serum vitamin C was found to have a weak
positive correlation with the age of the participants (P= 0.577). Conclusion: In a vitamin C-depleted study population, serum vitamin C was
found to have an inverse relationship with age-related cataract.

Keywords: Age related, cataract, serum vitamin C

INTRODUCTION
Cataract is defined as clouding of the lens of the eye and is
responsible for 51% of the world’s blindness.[1] In Nigeria,
cataract is the commonest cause of severe visual impairment
and blindness responsible for 45.3% and 43.0%, respectively,
in those aged 40 years and above.[2] The number of people
blind from cataract in the world is increasing by
approximately 1 million per year.[3]

Researchers have shown that oxidative stress which is caused
by the accumulation of free radicals is a cause of cataract and
can be ameliorated by the effect of antioxidants such as
vitamin C in the aqueous humor.[4]

Serum vitamin C levels correlates directly to aqueous levels
and were shown to vary based on age, gender, race, ethnicity,
body mass index, socioeconomic status, and with supplement
use.[5,6] About 3% of vitamin C in the human body is lost per

day on average assuming there is no intake and is no longer
detected after 30 to 45 days.[7]

Research has shown an inverse relationship between the
serum vitamin C levels and the incidence of age-related
cataract (ARC) among the many different population
groups living in the United States of America,[6] in
Spanish Mediterranean, and in Indians among others.
Other studies have shown that no such relationship exists
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and show instead that high serum vitamin C levels are
associated with ARC.[8,9] Whether this is the same for
population groups among black Africans, particularly in
this demographical region is yet to be determined. The
relationship between the serum vitamin C levels and the
age of onset, the type and grade of cataract has, to the best
of our knowledge not been documented in our geographical
region, the North-Central part of Nigeria.

This study investigates the relationship between serum
vitamin C and ARC.

METHODS

Ethical clearance (FCT/UATH/HREC/PR/C59) for this
comparative cross-sectional study was obtained from our
institutional health research ethics committee and the study
was conducted in accordance with the declaration of Helsinki.
Written informed consent was obtained from all participants
before enrolment.

Adult patients aged between 45 and 65 years with ARC who
visited outpatient eye clinic at University of Abuja Teaching
Hospital, Gwagwalada within the study period and gave
written informed consent were recruited and matched with
patients without cataract based on age, gender, and
socioeconomic background. The study was conducted from
January 1, 2018 to April 30, 2018.

Patients with cataract that was not age related, any corneal
lesions or opacification, patients with acute or chronic ocular
inflammations, patients with a history of acute illnesses
requiring medications in the past 2 weeks, patients with
shallow anterior chamber on anterior segment examination
that would have increased the risk of angle closure when
dilated, any ocular pathology that would prevent a proper
dilated eye examination or any systemic pathology that could
affect serum vitamin C levels and/or be a cause of cataract,
patients with glaucoma, and age-related macular
degeneration were all excluded from the study.

A sample size of 180 was estimated with 90 participants in
each group using the formula for comparing means:

n ¼ r þ 1
r

� �
�2 Zb þ Za=2

� �2
ðdifferenceÞ2

n ¼ 1þ 1
1

� �ð20:02Þ2ð0:84þ 1:96Þ2
102

Attrition rate of 10% was included and minimum sample size
was determined.

A structured pretested interviewer-administered
questionnaire was used to obtain information about the
demographics of the participants. The questionnaire was
administered by a single ophthalmologist.

The participants had a complete anterior segment
examination carried out and the findings recorded in a

proforma. Lens opacities were graded after full dilation
based on the modified World Health Organization grading
system[10] as outlined

All types are graded 0 to 3 then 9. Grade 9 indicates a full
cataract.
(1) Cortical cataract (grade 0: <1/8 of lens diameter; grade

1: >1/8 to <1/4 of lens diameter; grade 2: 1/4 to < 1/2;
grade 3: >1/2; grade 9: full cataract)

(2) Posterior subcapsular cataract (grade 0: <1mm
diameter; grade 1: ≥1.0mm but <2.0; grade 2:
≥2.0mm but <3.0mm; grade 3: ≥3mm; grade 9:
full cataract)

Nuclear cataract is graded based on clarity of the central
nuclear part of the lens using standard photographs (grades:
0–3).

Grade 0: < the standard 1 photograph, has a clear well
delineated central zone
(1) Grade 1: ≥ the standard one photograph but < than the

standard 2 photograph, where the central zone is more
uniformly opaque

(2) Grade 2:≥ the standard 2 photograph but< the standard
3 photograph, where the central zone is densely opaque

(3) Grade 3: ≥ the standard 3 photograph
(4) Grade 9: full cataract[10]

All the examinations and grading of lens opacities were
carried out by one ophthalmologist.

The pupils were dilated to at least 6.5mm in diameter using
Appamide plus (Appasamy Ocular Devices Pvt Ltd, Chennai,
India), a topical mydriatic that is a combination of
phenylephrine and tropicamide 5% and 8%, respectively.

Blood samples were collected in a dimly lit room shaded from
direct sunlight. Three milliliters of blood were taken from
each participant using a 5-mL syringe in plain blood specimen
bottles appropriately labeled and allowed to clot at room
temperature for 30 minutes and allowed to clot at room
temperature for 30 minutes, it was then centrifuged at
2500g for 20 minutes and supernatant separated, the serum
was transported in an ice box to the laboratory and stored in
the deep freezer at −40°C till enough samples had been
pooled. Analysis was carried out using Cell Biolabs’
OxiselectTM ascorbic acid assay kit (FRASC) Catalogue
Number: STA-860 (Cell Biolabs Inc. 7758, Arjons Drive,
San Diego, CA, USA).

In assessing status of vitamin C, serum vitamin C levels
<0.2mg/dL (11.35mmol/L) indicate deficiency, 0.2 to
0.39mg/dL (11.35–22.14mmol/L) indicate low levels, 0.4
to 0.99mg/dL (22.71–56.21mmol/L) indicate normal levels,
and levels ≥1.0mg/dL (56.78mmol/L) indicate
saturation.[11]

The questionnaires were manually checked by the principal
investigator for errors, completeness and consistency, and
data extracted. Statistical analysis was carried out using
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commercial software, IBM SPSS version 21 (International
Business Machines, Statistical Package for Social Sciences
version 21) (IBM Corp., Armonk, NY, USA). A confidence
intervals of 95% and P-value of <0.05 was considered
statistically significant.

RESULTS

A total of 180 participants were recruited for the study. Ninety
persons were in the cataract (ARC) group, whereas 90 persons
were in theno-cataractgroup.Participantswerebetween45and
65 years of age, frequency matched on sex and age. Age
frequency matching was carried out in 5-year age groups
intervals. One hundred and seventy-eight samples were
analyzed, giving a response rate for the study of 98.9%.

The sociodemographic and lifestyle characteristics of the
cataract and no-cataract groups revealed that the two
groups were comparable on the two matching variables
with a similar gender proportion, as 43 (47.8%) were
males in the cataract group, and 47 (52.2%) in the no-
cataract group. They also had a similar age distribution
with the median age being 57.50 years for the cataract
group and 58 years for the no-cataract group.

Thirty-six (40%) of the ARC group were unskilled workers,
whereas 45 (50%) of the no-cataract group were skilled
workers. This observed difference was statistically
significant (x2= 16.78, P= 0.001).

Sixteen (17.8%) of the ARC group had no formal education,
whereas a higher proportion 58 (64.4%) of the no-cataract
group had tertiary education. This observed difference was
also statistically significant (x2= 10.02, P= 0.02) [Table 1].

Of the 180 participants in the study, 178 (98.8%) had their
serum vitamin C levels assayed. Although none of the
participants were observed to have been deficient in
vitamin C, 158 (88.8%) had low levels. Only 20 (11.2%)
participants had normal levels and none had attained levels of
saturation [Figure 1].

The cataract group had a higher number of participants with
low levels of serum vitamin C 83 (94.3%) as against 75
(83.3%) in the no-cataract group with low levels (P= 0.020).
As participants with normal levels of serum vitamin C were
higher in the no cataract group with 15 (16.7%) compared to
the 5 (5.7%) who had normal levels in the cataract group
(P= 0.020).

Table 1: Sociodemographic characteristics of participants among the cataract and no cataract groups

Variables Cataract (n = 90)N (%) No cataract (n = 90)N (%) x2 P-value

Gender 0.356 0.551

Male 43 (47.8) 47 (52.2)

Female 47 (52.2) 43(47.8)

Total 90 (100) 90 (100)

Religion 0.408 0.648

Islam 28 (31.1) 23 (25.6)

Christianity 62 (68.9) 67 (74.4)

Total 90 (100) 90 (100)

Occupation 16.781 0.001*

Skilled 21 (23.3) 45 (50)

Semiskilled 33 (36.7) 14 (15.6)

Unskilled 36 (40.0) 31 (34.4)

Total 90 (100) 90 (100)

Level of
education

10.018 0.018*

Primary 18 (20) 11 (12.2)

Secondary 11 (12.2) 16 (17.7)

Tertiary 45 (50) 58 (64.4)

Others 16 (17.8) 5 (5.6)

Total 90 (100) 90 (100)

Age 32.098 0.16

45–49 8 (8.9) 25 (27.8)

50–54 25 (27.8) 8 (8.9)

55–59 19 (21.8) 37 (41.1)

60–64 25 (27.8) 8 (8.9)

65–69 13 (14.4) 12 (13.3)

Total 90 (100) 90 (100)

Mean ± SD 57.08 ± 5.80 55.82 ± 6.07 0.158

SD, standard deviation. *Significant P < 0.05.
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There was a weak positive correlation between age and serum
vitamin C with a correlation coefficient of 0.042 and P-value
of 0.577, which was not statistically significant [Table 2].

In the cataract group, 17 participants had primary school level
of education, 11 had secondary school level, and 44 had

tertiary level of education, whereas 15 participants had
informal education. Eighty-three (94.3%) of the
participants had low levels of serum vitamin C, whereas
5 (5.7%) had normal levels. This showed that educational
level was not a statistically significant variable
[Fischer exact test (FET)= 2.886 and P= value of 0.395;
Table 3].

In the no-cataract group, 11 participants had primary school
level of education, 15 had secondary school level of
education, and 58 had tertiary level of education, whereas
5 had informal education. Seventy-five (83.3%) had low
levels of serum vitamin C, whereas 15 (16.7%) had
normal levels. The FET value= 2.201 and P= 0.530 was
not statistically significant [Table 3].

There is an odd ratio > 1, which is a positive value. It
indicates a positive relationship between low levels of
serum vitamin C and cataract, and participants with low
levels were 3.32 times more likely to develop ARC
[Table 4].

Table 4: Vitamin C grading and cataract cross tabulation

Cataract Total

Have cataract No cataract

Vitamin C grading Low levels 83 75 158
Normal levels 5 15 20

88 90 178

OR=
Exposed cases × Unexposed control 
Exposed control × Unexposed cases 

.
OR = 83 × 15

75 × 5
OR = 3.32

.OR, odds ratio.

Table 3: Relationship between serum vitamin C levels, cataract, educational levels, and occupation

Variables Cataract No cataract

Low levels Normal levels FET,P-value Low levels Normal levels FET,P-value

Educational level

Primary 15 2 1.847, 9 2 2.201,

Secondary 11 0 0.582 15 1 0.530

Tertiary 42 2 46 12

Others 15 1 5 0

Occupation

Skilled 20 1 0.962, 38 7 1.827,

Semiskilled 31 1 0.842 10 4 0.437

Unskilled 32 3 27 4

Total FET across the groups= 2.886, P-value (educational levels)= 0.395. Total FET across the groups= 0.140, P-value (occupation)= 0.959. FET, Fischer
exact test. *Fischer exact test.

Table 2: Serum vitamin C concentrations across gender among cataract and no cataract groups

Variables Cataract No cataract

Male(mean±SD) Female(mean±SD) P-value Male(mean±SD) Female(mean±SD) P-value

Serum vitamin C 0.312 ± 0.041 0.302 ± 0.055 0.004* 0.357 ± 0.138 0.332 ± 0.074 0.004*

SD, standard deviation. *Significant P < 0.05.

Figure 1: Serum vitamin C levels among all participants.
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DISCUSSION

The age of the participants ranged from 45 to 65 years with a
mean age of 56.45 ± 5.8. The cataract group had a median age
of 57.50 years, whereas the no-cataract group had a median
age of 58 years. Although participants in the two groups
(cataract and no cataract) were gender and age matched, the
men in the study were found to have higher levels of
education and employed in skilled and semi-skilled type
occupation when compared with the women.

In our study, we found that the serum vitamin C levels were
significantly lower among the cataract group than the no-
cataract group with means of 0.307mg/dL ± 0.049 and
0.345mg/dL ± 0.112, respectively. Thus, serum vitamin C
was inversely associated with ARC. This finding agrees with
studies carried out among similarly low-income Indian
populations.[12,13] In a South Indian tertiary hospital-based
study, serum vitamin C levels were significantly lower in
groups with significant lens opacity than in those with
minimal or no lens opacity.[14] This was also an inverse
relationship, similar to what was found in a hospital-based
case–control study in India[15] and another carried out in the
Mediterranean.[16] In an Iranian study, on the other hand, by
Abbaszadeh et al. on patients with age-related nuclear
cataract alone, they found no inverse relationship between
serum vitamin C and cataract.[17]

Indian studies found the population to be generally vitamin
deficient or had substandard levels of vitamin C which is
similar to what we observed in our study.[12,13] We found
serum vitamin C to be low in 158 (88%) participants with
levels �0.39mg/dL (22.14mmol/L), none were however
found to be deficient, a finding somewhat similar to what
was found with 90% of the population having substandard or
deficiency of vitamin C in the North Indian population and
74% of the population in the South of India.[18] The serum
vitamin C levels being low in our result may be an indication
of a low serum vitamin C level in the population probably as a
result of poor intake. A population-based study will however
be required to prove this fact.Our results showed that patients
in the cataract group with lower serum vitamin C were mostly
unskilled laborers (P= 0.001). Participants with tertiary level
of education were significantly more in the no-cataract group
(P= 0.018). This was similar to the Indian study where
people with cataract were more likely to be illiterate and
had lower serum vitamin C levels.[12] Another Indian study
showed significant difference between the serum vitamin C
levels among the low- and high-income patients in the
cataract group.[17] The Mediterranean population was
characterized by high intakes of fruits and vegetables as
against ours but they still allow the plausibility that lower
educational levels might lead to poorer diets with lower
antioxidant levels.[16] The literacy level of a population
may directly influence their socioeconomic levels, how
conscious they are of the value of good nutritious foods to
health and their ability to afford them. Although the quantity
of oral vitamin C intake was not calculated, the 24-hour

dietary recalls for most of the study participants was a
reflection of their normal diets. This study indicates that in
the population studied, the risk of developing ARC was 3.32
times higher in participants with low levels of serum vitamin
C than in those with normal levels. Multicenter longitudinal
studies or even population-based studies could be carried out,
Nigeria has the unique advantage of being populous,
geographically, ethnically, and culturally diverse, thus
results from Nigerian studies could be a reflection of
Africa as a continent.

This study was limited in that being hospital based, it may not
convey the true picture of the Nigerian population. The
sampling technique used may also be considered a
limitation. Nonprobability samplings mean some patients
have no chance at all of being selected leading to having a
sample that is not a representative sample of the population
making the results difficult to generalize.

CONCLUSION
This study reveals there was a statistically significant inverse
relationship between serum vitamin C levels and ARC in the
study population. Although aging by itself has long been
established as the most important risk factor for cataract
formation, other factors such as oxidative stress due to free
radicals may play an important role. Our study unequivocally
shows how deficient our sample population is in vitamin C
levels even with a diet that is seemingly high in fruits and
vegetables. This could be a pointer to general poor nutritional
status of the population group and our people. The results
from our study could however mean that increasing intake of
serum vitamin C may have a role to play in the management
of ARC.
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Abstract

Rubella (German measles) is a viral disease that affects all age groups. It is spread through contact with airborne droplets of the virus found in
the cough or sneeze of infected people. It can also be spread through sharing of cutleries and drinks with infected persons. Following rubella
infection, symptoms may be nonspecific as with most viral infections, and may include: arthralgia, cough, runny nose, low grade fever,
maculopapular rashes, and lymphadenopathy. Rubella infection cannot be clinically differentiated from other viral diseases based on
symptoms. However, it is important for clinicians to know symptoms which may be suggestive of rubella for quick differentials and
implementation of precautionary measures against its spread, hence this case report. In this study, we report a case of rare ocular involvement
of the third cranial nerve in a 32-year-old black woman with rubella which resulted in pain on superior eye movement and partial eyelid ptosis.
The patient also reported experiencing blurred vision, light sensitivity, and objects appearing washed out. All her symptoms appeared 17 days
after she had embarked on an international travel (through Ethiopia) and sharing a can of drink with a child who she did not know his measles,
mumps, and rubella vaccination status. She tested positive to rubella immunoglobulin M test. However, all of the patient’s ocular symptoms
resolved 6 weeks after their onset following the resolution of the rubella symptoms.

Keywords: Cranial nerve palsy, eyelid ptosis, photophobia, rubella

INTRODUCTION
Rubella (German virus) is a viral disease infection affecting
all age groups.[1] It is transmitted through contact with
contaminated air droplets such as saliva and sneeze or
through mother to child transmission.[2] Symptoms of
rubella in an adult may include lymphadenopathy, red
rash, mild fever, general body ache, and sore red eye.[1]

However, clinical presentation may vary from a child to an
adult or when rubella is transmitted from a pregnant mother to
her fetus.[3] Just like other viral diseases, there is no known
cure for rubella; however, it can be prevented through
vaccination before exposure to the virus.[1,4] Postexposure,
the mainstay of its management is targeted toward the
promotion of personal hygiene, quarantine, and
management of the presenting symptoms. Although
vaccination has been identified as very effective in the
prevention of rubella, many people in developing countries
are yet to be vaccinated against rubella; therefore, making this
virus endemic and of great public health concern in these

places.[5] Rubella infection cannot be clinically differentiated
from other viruses based on symptoms.[6] However, it is
imperative to know some of the symptoms that maybe
suggestive of rubella to enable a clinician to make quick
differentials and implement precautionary measures against
its spread. Hence, this case report presents an unusual ocular
presentation of rubella virus in a 32-year-old female patient.

CASE HISTORY

A 32-year-old female of black descent presented to the
ophthalmology department of the hospital with complaints
of severe eye pain on looking up, which was worse on the left
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eye. She also complained of blurred vision in the two eyes,
sensitivity to light, objects appearing washed out, sandy
sensation in the eye, painful swellings in front of and
behind the ears which all started 1 day prior to
presentation. There was a mild generalized headache, low-
grade fever, anorexia, and body ache. She had an episode of
watery stool that lasted for 7 days. The patient had no sexual
exposure for the past 3 years. She had a positive history of
international travel (17 days prior to the onset of symptoms)
and a positive history of sharing a can of drink with a 1 year
and 9months old child on arrival to Nigeria. The patient could
not recall any experience of watery discharge from the nose
nor runny nose, and there was no history of ocular trauma.
She reported a positive history of suffering from measles as a
baby, but was not aware if she was vaccinated against
measles, mumps, and rubella (MMR). The patient did not
have a cat and had no history of coming in contact with one.
There was no family history of glaucoma. The patient’s
examination on the first day of visit revealed a visual
acuity of 6/12+1, 6/12−1, and 6/12+1 for the right, left, and
both eyes, respectively, which did not improve with a pinhole.
External eye examination showed restricted upward gaze
with mild ptosis of the upper eyelids [Figure 1]. There was
bulbar conjunctival injection in both eyes. Ocular motility test
revealed a restricted upward gaze of the two eyes. Internal eye
examination revealed nothing peculiar as the disc was healthy
without any sign of neuritis. Intraocular pressure (IOP)
examination revealed a pressure of 14 mmHg OU at 14:25
pm. Color vision test using Ishihara pseudoisochromatic
plates showed a red green deficiency.

Physical examination for the verification of the inflamed
lymph node showed that there were two inflamed pre- and
postauricular lymph nodes [Figure 2]. Patient’s temperature
was 38°C, blood pressure was 122/82 mmHg, with a pulse
rate of 78.

The patient was referred to the laboratory session of the
hospital for packed cell volume (PCV) test with differentials,
HIV I and II tests, erythrocyte sedimentation rate (ESR),
MMR immunoglobulin test, a blood culture, and urinalysis
test. The results for the PCV test showed ESR test was

normal. HIV I and II tests were nonreactive. Rubella test
was carried out [this showed neither the immunoglobulin M
(IgM) nor the IgG], the blood culture did not detect any
abnormalities, and urinalysis was normal.

Following the examination, the patient was placed on
acyclovir eye drops, prednisone 50mg bd × 1/52, artificial
tears, erythromycin 500mg bid, paracetamol, and 1000mg
bids. Lots of water, bed rest, and vitamin A supplement was
recommended. Patient was referred to a general physician for
the management of a suspected case of rubella. Further
recommended examinations included optical coherence
tomography (OCT) examination and a computed
tomography (CT) scan.

Three days after the patient’s first visit to the clinic, the
patient came back without an OCT result (distance to the
place of test was stated as a constraint toward going for the
test by the patient). Further, she reported of the appearance of
five more swollen lymph nodes on the back of the neck
(cervical lymph nodes), one at the breast region of each breast
and a generalized maculopapular rash which was very itchy.
Patient reported reduction in the ocular pain with eye
movement postappearance of the rashes. Patient also
reported the blurred vision to have reduced; however,
colors still appeared washed out to the patient.

On examination, visual acuity as tested with Snellen chart
was 6/9 in both eyes, color vision still showed a red green
deficiency, conjunctiva showed the presence of mild follicles
on the tarsal bulbar conjunctiva, IOP was at 13 mmHg at 9:33
am, patient’s temperature was 38.5°C. Rubella IgM test was
positive, and HIV I and II were nonreactive. Physical
observation was positive for generalized maculopapular
rash and lymphadenopathy [Figure 3]. Definitive diagnosis
of rubella virus disease was hereafter reached.

Following these observations, the patient was advised to
continue on the eye drops while on quarantine. Four weeks
after the patient’s first visit to the clinic patient came in for a
review, with no visual complaints. On examination, visual
acuity was 6/6, IOP was 13 mmHg, color vision was normal,
there was no lid ptosis, ocular muscle rotation was normal,
and HIV I and II were nonreactive [Figure 4].

DISCUSSION

This report presents a case of ocular involvement of the CN
III in a 32-year-old rubella patient. The patient presented with
blurred vision in the two eyes, sensitivity to light, objects

Figure 2: Inflamed postauricular lymph node. Figure 1: Droopy eye lids as observed in patient.
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appearing washed out, sandy sensation in the eye, painful
swellings in front of and behind. The clinicians through series
of tests ran on the patient were able to arrive at a conclusion,
but some very vital tests (such as OCT and CT scan) which
could have thrown more light on this case were not performed
due to distance and cost of the examinations. However, the
report hopes to provide a guide for future references in the
event of a similar ocular presentation in a rubella patient.

The differential diagnosis considered for this patient included
measles, HIV, mononucleosis, tuberculosis, and chikungunya
virus; however, the final diagnosis reached was rubella. The
diagnosis based on the elimination of symptoms. For
example, the patient’s symptoms though similar to measles
were ruled out as not measles based on the fact that the patient
had a positive history of measles as a child. This is because
people often develop active immunity against measles after
exposure to the virus. Similarly, though patient had shown
symptoms of early HIV seroconversion, patient had a
negative history of blood transfusion, sexual intercourse,
and sharing of sharp objects. Although the patient had
shared a bottle of canned drink with a child, this carried
very little risk of transmitting HIV virus, it was pertinent to
check HIV serostatus. This test came back negative, which
was good although not definitive. Further to that our index
case had a positive social history of sharing a can of drink
with a child, this may have been a means of transmission of
mononucleosis; however, though patient had shown
symptoms similar to mononucleosis, she nonetheless did
not have any symptom of cough or sore throat, which is a
major symptom of mononucleosis. Likewise, the patient’s
symptoms were similar to those of a patient with tuberculosis;
however, the Mantoux test was nonreactive at the time of the
test and neither the child whom the patient shared a can of
drink nor patient’s family members had tuberculosis. In
addition, chikungunya virus disease was ruled out. Finally,
the diagnosis of rubella was reached following the social

history of the patient, some of the observed symptoms, and a
positive rubella IgM test.

Rubella infection has been associated with cough, runny nose,
low-grade fever, maculopapular rashes, lymphadenopathy,
etc.[1,2] In the eye(s), rubella in an adult is often associated
with teary eyes and conjunctivitis.[1] However, ptosis is
reportedly noticed for the first time in the index case.

Rubella (German measles) is a class of Togavirus, and
Rubivirus genus.[7] It may manifest in various ways;
however, in the index patient, rubella infection had
manifested in the eye in the form of sudden onset of eye
pain upon upward eye movement. On examination, it was
found that the patient had a restricted upward gaze in the two
eyes, a sluggish pupillary reaction, and mild lid ptosis on both
eyes (which when compared with her previous pictures were
absent). This may be the first time that ptosis had been noticed
in a rubella patient. In the index case, the patient had
presented without any of the above-mentioned possibilities
but had tested positive to rubella ELISA virus test. In
addition, the patient’s ptosis and other accompanying
ocular symptoms had resolved following the clearing of
the rubella red rash, therefore, suggesting that the ptosis
may have been associated with rubella. In the past, cases
of partial third nerve palsy with mostly ocular muscles
involved in eye movement had been reported following

Figure 3: Maculopapular rashes on hand (a) and knees (b), inflamed posterior cervical lymph nodes (c).

Figure 4: Resolved droopy eyelid.
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MMR vaccination.[8] This had been described as the
neurotrophic effect of MMR vaccination. Reports had also
shown that Rubella virus had a chronic neurotrophic effect on
people who may be affected. In the case reported, patient’s
symptoms resolved sequel to the end of the viral infection as
such, we hypothesize (or suspect) that there had been a
neurotropic effect/impact of the virus on the patient during
the course of the rubella infection. The neurotrophic effect we
suspected had affected the third cranial nerve (CNIII) of the
patient, which had resulted in the partial dropping of the
patient’s eyelid, sluggish pupillary reaction (constriction),
and restricted eye movement. The mechanism behind these
effects can be explained by the fact that the CNIII innervates
the superior rectus muscle, the sphincter muscle, and the
levator palpebrae superioris muscle which are responsible for
superior eye movement, constriction of the pupil, and
elevation of the lid, respectively.[9] The neurotrophic effect
may also be responsible for the reduction in the best-corrected
visual acuity of 6/12+1 and 6/12â 1 in the right and left eyes,
respectively, of the patient. Reduction in visual acuity in this
patient is similar to the report by Damasceno et al. who had
also reported a reduced visual acuity in an adult patient with
rubella.[6] In addition, Manzotti et al. had earlier reported a
partial CNIII palsy post-MMR vaccine in a 20-month-old
baby which went unresolved after 5 years.[8] Although optic
nerve involvement has been reported among patients who
received MMR vaccination and among those who had rubella
virus disease, the internal eye examination of the index
patient was not spectacular for optic nerve involvement.[10]

This case, therefore, suggests that rubella can affect the CNIII
in such a way that there could be a partial paralysis which
could result in lid ptosis, which completely resolved after the
rubella virus may have run its course. This means that eye-
care practitioners should be aware of the possible early
manifestation of rubella to help in its curtailing and
management to avoid its spread. In addition, associated

ocular symptoms of rubella should be monitored and
treated based on symptoms to aid patient relief.
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Abstract

We report a case of sarcoidosis involving the eyelid in a Nigerian setting. Lid masses are sometimes overlooked by patients and attending
physicians. This report is on a 47-year-old Ghanaian male who presented to private eye clinic in Abuja, Nigeria. He had multiple eyelid
lesions, skin lesions on his scalp, back of his ear and neck. He had a history of coughing and wheezing. Histopathology of skin biopsy
confirmed that they were sarcoid lesion. Chest X-ray showed hilar lymphadenopathy. He was placed on tablets prednisolone 20mg daily for 8
weeks. The symptoms abated and have not reoccurred 3 years posttreatment. In conclusion, atypical eyelid lesions with pulmonary
involvement should be biopsied and sent for histopathology. Systemic steroids are effective in treating lid involvement of sarcoidosis. The
management of sarcoidosis requires a multidisciplinary approach between the physician, dermatologist, and ophthalmologist.

Keywords: Biopsy, coughing, ear, eyelid, hilar lymphadenopathy, neck sarcoid lesions, prednisolone, scalp, wheezing

INTRODUCTION
Sarcoidosis is a chronic noncaseating granulomatous
inflammation that affects multiple systems. It mainly
affects young adults between 20 and 40 years and is
commoner in females. The commonest system that is
affected is the pulmonary, skin, and eyes.[1] Ocular
manifestation of sarcoidosis has been reported in 12.9% to
79.2%[2-6] of cases. Within the eye, it commonly presents as
uveitis[5,7-10] and lid manifestations is a rare form of
presentations.[11] Within the lid, it can present as millet-
seed nodules, nodules, ulcerated nodules, plaques, swollen
eyelids,[12] lid retraction,[13] orbital involvement with lid
mass,[14] and destructive eyelid lesions.[11] Ogunlesi and
Rankin reported the first case of sarcoidosis in Nigeria as
far back as 1961.[15] This was in a male with pulmonary,
ocular, and mandibular involvement.[15] Despite a thorough
literature search, we did not come across a reported case of lid
involvement of sarcoidosis in Nigeria.

CASE HISTORY

A male presented to our hospital with a 2-month history of
abnormal growths in the lid, lip, and back of his neck. The
lesions started around the left eye, then the right, and
progressively involved the lips and upper neck, were not

increasing in size but were spreading to involve new sites.
There was a positive history of cough productive of sputum of
2 months duration with wheezing, although no difficulty in
breathing or chest pain and no other systemic symptoms. He
had used several antibiotics for the cough but the cough did
not abate. He is allergic to pollens and had used prednisolone
for a week after the onset of symptoms. He discontinued the
prednisolone after the lesions initially abated, but the lesions
re-emerged. He was subsequently observed by a
dermatologist who advised him to apply clobestasol cream
to the nonocular body lesions. He responded well to
clobetasol and skin lesions significantly regressed after 3
days. He was then referred to the ophthalmologist to manage
the eyelid lesions.

We examined a healthy looking 47-year-old Ghanaian with
dome-shaped papules [Figures 1 and 2] on the lid near the
lashes in both eyes. Some of the lesions coalesced into
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plaques, others remained discrete, round, and smooth. Similar
lesions were found behind his ear, on the scalp, and neck,
although these other lesions were very faint at time of
presentation to the eye clinic. The eye was otherwise
normal. Visual acuity was 6/6 to both eyes, with
intraocular pressures 14 mmHg bilaterally. Both anterior
and posterior segments were normal. Full blood count,
electrolyte urea, and creatinine were normal.

A skin biopsy was taken. Histopathology reports showed a
chronic inflammatory lesion, characterized by numerous
confluent granulomas in the superficial and deep dermis
composed of aggregates of epitheloid macrophages
occasionally sprinkled with sparse infiltrates of
lymphocytes and giant cells with dermal fibrosis. No
caseation or cellular atypia reported [Figure 3a–e]. These
features are characteristic of sarcoidosis. QuantiFERON TB
Gold test was negative for tuberculosis. Chest X-ray report

Figure 3: (a) Histo-micrograph: ×4. stretched epidermis overlying edematous dermis. (b) Histo-micrograph: ×40. Giant cell within the granuloma.
(c) Histo-micrograph: ×10. Granuloma within the giant cells. Stretched epidermis with numerous intradermal granulomas composed of aggregates of
epitheloid cells with lymphocytes and giant cells. (d) Histo-micrograph: ×10. Picture shows the epidermis. In the dermis are numerous granulomas
composed of aggregates of epitheloid cells with lymphocytes and giant cells. (e) Histo-micrograph ×40. Numerous giant cells within a granuloma
Haematoxylin and Eosin stain (H&E)

Figure 1: Right Eye Sarcoidosis Lesion Pre-Treatment Figure 2: Left Eye Sarcoidosis Lesion Pre-Treatment
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showed matted nodular dense masses at the hilar areas and the
lung fields were clear.

He was then placed on tablets prednisolone 20mg daily. A
week later, lesions started regressing and all symptoms had
abated after 1 month of steroids [Figures 4 and 5]. He was on
steroids including the tailing off period for a total 8 weeks. It
has been 3 years since his treatment was stopped and the
cough and lid masses have not recurred.

DISCUSSION

Lid presentation of sarcoidosis is very rare and we did not
come across a lid presentation in Nigeria or Ghana so we
assume this is the first reported case.

Sarcoidosis affects a myriad of systems as in the reported
case. He had pulmonary, skin, and ocular involvement. The
commonest ocular involvement is uveitis[5,7-10] but lid
presentation is very rare.[11] Although this might be
because the lid presentations are being underreported, the
lid lesions might occasionally be overlooked by the patients
and physicians might not be considering sarcoidosis when
these lesions are observed. It is necessary to take biopsies of
atypical lid lesions especially when there is a pulmonary
involvement. The pulmonary symptoms again can range from
mild to severe. Mild cases can be overlooked. Occasionally
patients just take antibiotics and cough syrup when they have
this cough, similar to what was observed in our patient. We
placed the patient on prednisolone tablets as against a steroid-
based cream because of the multisystemic involvement
especially the pulmonary system. Once the steroids were
commenced, the patients cough and wheezing stopped. In
addition, steroid-based cream can cause chemical injury to the
eyes as they are made for skin preparation and the
compositions are not ideal for ocular use. The lid lesions
are very close to the eye and so these preparations cannot be
safely used. The steroids need to be used for a considerable

duration until all symptoms and signs abate before it is tailed
off to prevent recurrence.

All cases of sarcoidosis observed require a multidisciplinary
approach by the physician, dermatologist, and
ophthalmologist. The ophthalmic evaluation is very
important as sarcoidosis can present with sight-threatening
complications.

In conclusion, to our knowledge this is the first lid
manifestation of sarcoidosis reported in Nigeria. There is a
possibility these cases exist and are underreported. Atypical
eyelid lesions with pulmonary involvement should be
biopsied and sent for histopathology. Systemic steroids are
effective in treating lid involvement of sarcoidosis. The
management of sarcoidosis requires a multidisciplinary
approach between the physician, dermatologist, and
ophthalmologist.
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