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Abstract

Purpose The purpose of the study was to
investigate the role of ethnicity on idiopathic
macular holes (IMH) structure and surgical
outcome. This was a retrospective review.
Patients and methods Consecutive patients
undergoing primary IMH surgery at two
surgical sites of Moorfields Eye Hospital
(London, UK) between April 2012 and June
2013. The main outcome measure was post
surgical anatomical closure of IMH.
Results Two hundred and twenty two
primary IMH surgeries were undertaken.
A standard procedure including pars plana
vitrectomy, internal limiting membrane
peeling, and gas tamponade was undertaken
for all cases. 61.3% of patients were
Caucasian, 21.2% were South Asian, and 16%
were Afro-Caribbean. The mean minimum
linear diameter (MLD) for our cohort was
434.6 mcm. Mean MLD was 395.3 mcm in
Caucasian patients, 490.0 mcm in South
Asians (P= 0.006), and 491.4 mcm in Afro-
Caribbeans (P= 0.007). Regression analysis
demonstrated that MLD and Afro-Caribbean
ethnicity were independent significant risk
factors for surgical failure (OR: 1.01, Po0.001
and OR: 5.73, P= 0.008, respectively).
Conclusion South Asian and Afro-Caribbean
patients present with larger IMH than
Caucasians. In addition to IMH diameter,
Afro-Caribbean ethnicity is an independent
risk factor for surgical failure.
Eye (2017) 31, 708–712; doi:10.1038/eye.2016.296;
published online 13 January 2017

Introduction

Idiopathic full thickness macular holes (IMH) are
full thickness defects in the foveal neurosensory
retina.1,2 Anteroposterior dynamic
vitreomacular traction in combination with
tangential contraction of the perifoveal vitreous
cortex are thought to initiate macular hole
formation.3 Although it is suggested that IMH
occur predominantly over the age of 65 years4,5

with preponderance in women,6 epidemiological
information for IMH is limited. Although a small
proportion of small IMH may resolve
spontaneously7 (up to 20% of Stage 1 IMH and
o5% of larger holes), the vast majority
progress.4 Surgical treatment was first described
in 19918 with the aim to relieve traction and halt
intraretinal hydration, and the subretinal
accumulation of vitreous fluid through the hole.9

The current surgical approach consists of pars
plana vitrectomy (PPV) with or without internal
limiting membrane (ILM) removal
supplemented by intraocular gas or air
tamponade.2 While most authors now report
anatomical closure rates of over 90%10 variations
in surgical outcomes in different ethnicities have
not previously been described. The aim of this
study was to investigate this relationship.

Materials and methods

A retrospective analysis was carried out on all
consecutive patients who underwent PPV for
IMH repair at the vitreoretinal unit at Moorfields
Eye Hospital at its two surgical centres at City
Road (Central London) and at St George’s
University Hospital (South London) from April
2012 to June 2013. The primary outcome was
defined as optical coherence tomography
evidence of macular hole closure. Traumatic
macular holes and those patients who had had
vitrectomy prior to surgery for IMH repair were
excluded.
Electronic patient database information

collected included date of birth, sex, surgical
date, surgeon grade (Consultant Surgeon,
trainee under supervision), vitrectomy gauge,
post-operative posturing instruction (in days),
macular hole size (measured as minimum linear
diameter (MLD)), and macular hole closure.
In addition, data on patient socioeconomic status
were ascertained using indices of multiple
deprivation (IMD). This uses datazones for each
patient, identified using individuals’ postcodes,
to give an overall relative deprivation score.11
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Similar methodology has previously been used in
vitreoretinal disease investigations.12 Ethnicity was
defined by the patient choosing from a list including
Caucasian, Afro-Caribbean, South Asian (Indian,
Pakistani, Sri Lankan, and Bangladeshi), or other, as per
routine demographic data collected for all our patients.

Results

Two hundred and twenty two IMH surgeries fulfilled the
criteria for analysis (Table 1). One hundred and fifty three
(68.9%) of the patients were female, 136 (61.3%) patients
defined themselves as Caucasian, 47 patients (21.2%)
were South Asian, 37 (16.0%) were Afro-Caribbean, and 2
(0.9%) other. The mean MLD was 434.6 mcm (range 104–
1364 mcm, SD: 186.4 mcm). The mean MLD was 395.3
(95% CI: 364.2–426.4) in Caucasian patients. Mean MLD
in South Asian patients was 490.0 (95% CI: 434.7–545.2;
P= 0.006) and 491.4 (95% CI: 414.3–568.6) in Afro-
Caribbeans (P= 0.007). Comparative analysis between
south Asians and Afro-caribbeans was not statistically
significant (P= 0.97). The distribution of ethnicity by
deciles of IMD was noted to be unequal. The least
deprived deciles (deciles 8–10) comprised 45.1% of
Caucasians compared with only 19.1% of Asians and
5.4% of Afro-Caribbeans.
The majority (81%) of surgeries were performed by

supervised vitreoretinal fellows, with the remaining by
consultant surgeons. The standard procedure involved
PPV with ILM peel and intraocular tamponade. 97% of
surgeries were performed with 23G instrumentation, with
the remaining 20G. Eighteen cases (8%) had combined
phacoemulsification surgery. All cases had gas
tamponade; the majority (76%) of cases utilised

Octafluoropropane (C3F8) and remaining using sulphur
hexafluoride.
Post-operative face down posturing regimes varied

among surgeons with a mean duration of 5.2 days
(SD: 2.7). The choice of tamponade and post-operative
posturing regime was based on surgeon discretion.
Overall 193 IMH surgeries resulted in anatomical

closure (86.9%). Mean MLD was 407.5 mcm (95% CI
382–432.7) for successful surgeries and 618.8 mcm (95%
CI 520.2–717.4) for failed primary surgeries. Success of
surgery varied among the different ethnic origins
(Table 2). Irrespective of IMH size, White Caucasian
patients had 91.2% success rate, Afro-Caribbean patients
67.6%, and South Asians 89.4%. Table 2 highlights the
IMH closure rate by size and ethnicity. Afro-Caribbean
patients with large IMH (4400 mcm) had a higher failure
rate than White Caucasians (P= 0.026).
We used binomial logistic regression to determine the

effect of all variables on our primary outcome of hole closure
following surgery. The following variables were included in
the model: age, gender, ethnicity, index of multiple
deprivation, gas used, combined phacoemulsification,
days of post-operative posturing, and hole size. There
were no significant interaction terms in the model. Deciles
of deprivation was not a significant independent predictor
of surgical failure in the unadjusted regression model.
The likelihood ratio test (Po0.001) strongly suggests that
the variables chosen have an effect on the outcome and
the goodness of fit statistic (H-L statistic; P= 0.38) is
insignificant, suggesting the model fit the data well.
The analysis (Supplementary Table) demonstrated that

ethnic variation (Odds Ratio: 5.73 (Standard Error: 3.79),
P= 0.008) and MLD (Odds Ratio: 1.01 (Standard Error:
0.001), Po0.001) had a statistically significant effect on
surgical IMH closure. Larger preoperative MLD and
Afro-Caribbean ethnicity increased the chance of surgical
failure.

Discussion

Primary IMH surgery was undertaken on 222 patients
over 14 months between April 2012 and July 2013.
The majority (68.9%) of our patients were female,
agreeing with population-based studies.6

Our overall success rate is comparable to other
institutional data.13,14 MLD is thought to be one of the
most important OCT parameters to predict surgical
outcomes.15,16 The IMH operated on in this period were
large (mean 435.1 mcm).17,18 We have confirmed that
macular hole size is a significant predictor for surgical
success; with smaller holes having higher success
rates.19,20 This may be due to less pre-existing
vitreoretinal traction in smaller IMH. Furthermore, size
may act as a proxy for chronicity of macular holes.

Table 1 Baseline characteristics and gas tamponade utilised

Characteristics N (%)

Surgeon (N= 222)
Consultant 42 (18.9)
Fellow 180 (81.1)

Gender (N= 222)
Male 69 (31.1)
Female 153 (68.9)

Gas tamponade (N= 221)
SF6 53 (24)
C3F8 168 (76)

Ethnicity (N= 222)
Caucasian 136 (61.3)
Afro-Caribbean 37 (16.7)
Indian/Asian 47 (21.1)
Other 2 (0.9)

Abbreviations: C3f8, octafluoropropane; SF6, sulphur heaxafluoride.
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Macular hole duration was unfortunately not collected in
this study.
Post-operative posturing instructions varied among

surgeons, with a mean period of 5.2 days. There is
considerable debate regarding the importance of
posturing in achieving surgical success.17,21 Although
posturing duration had no effect on outcome in this
study, the power of the study may have been insufficient
to elucidate any differences.22 Differences in adherence to
posturing between ethnicities may have influenced the
results and was unfortunately not determinable from this
retrospective study. However, the independent role of
ethnicity in therapeutic adherence is controversial, with
no consensus to its influence.23

The ethnicity findings from our work are of particular
interest. The majority of patients were White Caucasian
(61.3%) with 21.2% South Asians and 16.7% Afro-
Caribbean. This ethnicity-based demographic data is of
interest and novel. According to the 2011 census, White
Caucasians represent 59.8% of the London population.
South Asians represent 18.4% and ‘Black/African/
Caribbean/Black British’ ethnic group 13.3%.24 This
study’s proportions are, therefore, in keeping with the
local population. A higher prevalence of certain
ophthalmic conditions in alternate ethnic groups is well
established,25–29 and our data is the first to give any such
information on IMH. However, our data are not
epidemiological, and must be interpreted cautiously.
Our investigations have demonstrated for the first time

that Afro-Caribbean patients have a significantly greater
risk of failure of IMH surgery than White Caucasian

patients. Patients from South Asia had no such
increased risk.
Within vitreoretinal disorders, we have previously

shown a more severe ocular phenotype in South Asian
patients with rhegmatogenous retinal detachment than
White Caucasians.30 Gupta et al16 investigated ethnic
variation in vitrectomy for complications of diabetes.
They demonstrated no effect of patient ethnicity on visual
outcome. Unfortunately effect of ethnicity on anatomical
results was not discussed.
The aetiology of the effect of ethnicity on IMH surgery

has not been previously described or discussed. Although
a number of macular hole characteristics have been
suggested as predictive of surgical success,31 size of hole
is the most accepted risk factor. The MLD was greater in
our Afro-Caribbean and South Asian patients. This may
represent a delay in presentation of these populations.
The subject of ethnic minority patients’ access to
healthcare in the UK32 and London,33 in particular, is
challenging, and specific effects on ophthalmic disease is
poorly understood. It is generally accepted that simply
assessing for socioeconomic status is inadequate.34

Nonetheless, we have for the first time endeavoured to
investigate this with ethnic variation in IMH using IMD.
Our data suggest that a higher proportion of Afro-
Caribbean and South Asian patients were of lower
socioeconomic status than White Caucasians. In spite of
this, socioeconomic status was not an independent risk
factor in the failure of IMH surgery.
Alternatively, ethnic-specific foveal anatomical factors

may contribute to larger IMH. Furthermore, logistic

Table 2 The proportion of successful and unsuccessful surgery by ethnicity and hole size

Ethnicity Hole size

o250 microns 250–400 microns 4400 microns Total

Failed surgerya

Caucasian 1 1 6 8
Afro-Caribbean 0 2 9 11
Asian 0 0 5 5
Total 1 3 20 24

Successa

Caucasian 22 42 38 102
Afro-Caribbean 3 8 13 24
Asian 1 12 20 33
Other 0 0 2 2
Total 26 62 73 161

Success rate (N= 185)

Caucasian 95.70% 97.70% 86.40%
Afro-Caribbean 100% 80% 59.10%
Asian 100% 100% 80%

aComplete data available on 83.3% (185/222) cases.

Ethnicity in macular holes
A Chandra et al

710

Eye



regression demonstrated that Afro-Caribbean ethnicity
was an independent risk factor for surgical failure. Data
from our institutions have previously demonstrated that
Afro-Caribbean patients undergoing vitrectomy for
complications of diabetes have broader and more anterior
vitreoretinal adhesions.35 Of particular relevance, central
macular thickness and, particularly, foveal thickness has
been demonstrated to be thinner in Afro-Caribbeans than
White Caucasians.36–38 More recently Bafiq et al39 have
demonstrated that Afro-Caribbeans had wider and
deeper foveal pits compared with South Asians and
Caucasians. It is likely that other features of either the
IMH itself or the vitreoretinal interface itself may show
ethnic variation. In combination, these may contribute to
the greater risk of failure of surgery in Afro-Caribbean
patients, particularly in larger IMHs, as our data has
shown. Our findings may influence surgeons’ choice of
intraocular tamponade or post-operative posturing in
Afro-Caribbean patients. Studies investigating these
variables in macular hole surgical success should consider
patient ethnicity. Furthermore, with the introduction of
new treatment paradigms for IMH,40 it is perhaps
prudent that vitreoretinal units that treat multi racial
populations consider ethnicity when counselling patients
with regards to their treatment options.
The limitations of our study must be acknowledged.

This was single centred and retrospective. Axial length
data were not available for analysis. It is suggested that
high myopia may limit surgical success.41 However, Afro-
Caribbeans are thought to have a lower burden of myopia
than other ethnicities.42,43 Therefore, it is unlikely that this
limitation would have influenced our results significantly.
Notwithstanding the limitations, our data is one of the
largest on this topic to date, and contributes significantly
to the understanding of the influence of ethnic variation
on foveal disease.

Summary

What was known before
K It is suggested that idiopathic macular holes (IMH) occur

predominantly over the age of 65 years with
preponderance in women; however, epidemiological
information for IMH is limited.

What this study adds
K We have investigated, for the first time, differences in

idiopathic macular holes and surgical outcomes for IMH
between three ethnic groups. We have demonstrated that
South Asian and Afro-Caribbean patients have larger IMH
compared with White Caucasians.

K Furthermore Afro-Caribbean ethnicity was an
independent risk factor for surgical failure.
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