Ethnic variation in
rhegmatogenous
retinal detachments

Abstract

Purpose We aimed to investigate the clinical
variation of rhegmatogenous retinal detachments
(RD) in patients of different ethnicities.
Methods Patients presenting with a primary
RD from two ethnic groups were recruited
from our tertiary referral hospital between
August 2010 and December 2012. Patients
who self-reported their ethnic origin either as
European Caucasian (EC) or South Asian (SA)
were included. Exclusion criteria included
trauma, previous vitreoretinal procedures, age
under 18 years, complicated cataract surgery
and the presence of syndromes known to be
associated with a high prevalence of RD.
Detailed phenotypic data were collected.
Descriptive and comparative statistical
analyses were undertaken.

Results 1269 Patients were recruited. 1173
(92.4%) were EC. Mean age of onset was 58.3
years (EC) and 54.5 years (SA) (P =0.006).
75.3% EC and 58.4% SA were phakic

(P <0.001). 12.8% of EC and 19.4% of SA
patients had a lattice retinal degeneration in
the affected eye (P =0.003). Refractive myopia
was greater in SA patients (mean: — 6.1DS)
than EC (—4.2DS) (P =0.032). Additionally,
SA patients had a greater mean axial length
(25.65 mm) than EC (25.06 mm) (P = 0.014). No
differences were demonstrated in laterality,
family history, type of retinal break or
macular status.

Conclusions SA patients present with RD at
an earlier age and have a more severe
phenotype than ECs. Future management
strategies for RD may need to reflect these
differences.
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Introduction

The annual risk of rhegmatogenous retinal
detachments (RD) is between 6.3 and 17.9

per 100 000.! Established risk factors include
myopia,?3 previous cataract surgery* and gender.
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Although the higher prevalence of certain
ophthalmic conditions in alternate ethnic
groups is well established,® the role of racial
origin in RD has rarely been investigated.!? It
has been suggested that Indians may have a
lower incidence of RD than Caucasians.!!/1?
However, the actual ocular phenotypic
differences between these ethnic groups have
never been described. Our work set out to
investigate this between South Asians (SAs) and
European Caucasians (ECs).

Materials and methods

Between August 2010 and December 2012, we
prospectively collected patients of two
ethnicities presenting to our unit with a primary
RD. The study received local ethical review
board ethical approval. Informed consent was
obtained, and the study was in adherence to the
tenets of the Declaration of Helsinki. As part of
the Genetics in RD study, we recruited patients
who self-identified as “EC’ or ‘SA’. The former
group were defined as ethnically of European
origin. The latter group was defined as
ethnically originating from Pakistan, India,

Sri Lanka, Bangladesh or Nepal.

An RD was defined as subretinal fluid of over
two optic disc diameters, associated with at least
one full thickness neurosensory retinal (NSR)
break. Patients were excluded if they had
undergone any intravitreal intervention (such as
vitreoretinal surgery or intravitreal injections),
complicated cataract surgery (associated with
vitreous loss) or causative trauma. Furthermore,
patients under the age of 18-years old and those
with Mendelian syndromes known to have a
high prevalence of RD'3!* were excluded.

Data collected included age, gender, refractive
error, laterality, axial length, lens status,
presence of lattice degeneration, type of retinal
break, status of macula at time of presentation
and family history of RD. Descriptive and
comparative statistical analyses, including X2,
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Fisher’s exact and f-tests were undertaken between the
two ethnic groups.

Results

1269 patients were recruited over the 28-months period of
the study. This included 1173 EC and 96 SA. The cohort
represents over 90% of the patients attending to our unit
who fulfilled the entry criteria.

Age

The mean age was 57.7 years (SD: 13.3 years) (Figure 1).
Racial differences were evident. The EC population had a
mean age of 58.3 years (SD: 13.1). The SA population had
a mean age of 54.5 (SD: 13.9) and were significantly
younger than the EC patients (P =0.006).

Laterality

There were an equal proportion of left and right eyes
affected (631 and 624 respectively). There were 14 patients
who were affected bilaterally. There was neither a
significant difference regarding this laterality nor was
there a difference between the ethnic groups.

Gender

There were 442 females and 827 males (1:2.84) affected.
The proportion of men affected was greater in SAs
(74.0%) than in Caucasians (64.5%) and suggested a
significant trend (P =0.06).

Lens status

We found 75.3% of EC and 58.4% of SA were phakic
with the remaining being pseudophakic. This was
a statistically significant difference (P <0.001).
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Figure 1 Age distribution (years) of patients recruited.

Eye

Asian patients were more likely to be pseudophakic than
Caucasians.

Break type

The break type was reported in 1187 (93.5%) of affected
eyes. The most common type of NSR break was a
horseshoe tear (79% in EC, 80% in SA). Other types of
NSR breaks are documented in the Table 1. There was no
significant difference between these groups.

Family history

A positive family history of RD (first or second degree
relative) was demonstrated in 168 cases (13.2%). This was
reported in 149 (12.8%) EC cases, and 19 (19.4%) SAs.
There were no significant differences.

Lattice degeneration

Lattice degeneration was present in 168 patients. This was
evident in 149 (12.8%) of the eyes of EC patients, and 19
(19.4%) of the eyes of SA patients (P =0.003).

Refractive error and axial length

The mean spherical equivalent for phakic affected right
eyes was -4.48DS (SD 4.07). The mean axial length in all
right eyes was 25.08 mm (SD 1.9). The mean spherical
equivalent for phakic affected left eye was —4.18DS

(SD 3.92). The mean axial length in all left eyes was 25.07
(SD 1.78). There were no significant differences between
the eyes.

Comparisons between races, revealed that SA were
significantly more myopic (mean - 6.1DS) compared with
ECs (—4.2DS) (P =0.032). Mean ocular axial lengths was
25.06 mm (standard deviation 1.82) in ECs and 25.65 mm
(SD 2.30) in SA (P=0.014).

Table 1 Types of neurosensory retina breaks found in the RD
cohort

Study eye
Total Caucasian (%) South asians (%)
HST 943 868 (79) 75 (80)
Round hole 199 182 (16.6) 17 (18)
GRT 25 23 (2.1) 2(2.1)
Dialysis 20 20 (1.8) 0

Abbreviations: GRT, giant retinal tear; HST, horseshoe tear; RD, retinal
detachments.



Macular status

Macular status was recorded for 1016 (86.4%) of EC and
91 (92.9%) of SA. The proportion of patients with macula
on or bisecting was 50.51% (Caucasians) and 44.9% (SAs).
This was not significant.

Discussion

The ocular phenotype of 1269 consecutive patients of
EC or SA origin with primary RD was acquired over

28 months from the vitreoretinal department of our
hospital. The majority of the patients were Caucasian
(92.4%). According to the 2011 UK census,'® White British
accounted for 59.8% and SA 12.1% of the population of
London. Our proportion of EC patients is thus greater
than suggested by the population differences.

The peak age for RD is between 60-69.16-19
The incidence in this age bracket has been reported as high
as 70 per 100 000 in one 20-year epidemiological study.?’
Our data agrees that this age group is the peak for RD
across both racial groups. The reason behind this has not
been clearly explained. Although the rate of posterior
vitreous detachment (PVD: the invariable pre-cursor for
most horseshoe tear RD) is known to increase with age?! it
has been suggested to be present in 11% of 60-69-year olds,
and 46% of 80-89-year olds.?? One could infer from this
that the incidence of RD should continue to increase with
age. Furthermore, the pathological event of RD is likely to
occur more frequently in an ‘incomplete PVD’.23 In a
prospective study using modern imaging techniques to
diagnose incomplete PVD, Shao et al.>* suggested that the
prevalence of an incomplete PVD is higher in younger
Chinese; with a minimal prevalence occurring between 75—
80 years. The reason why the peak age for RD is between
60-69 years is therefore uncertain. This may suggest that
PVD occurring in younger patients (60—69 years) may
present with an abnormal PVD more frequently than those
at a later age. Alternatively, there may simply be other
health factors influencing the number of more elderly
patients presenting with RD. Indeed, the life expectancy in
England in 2010 was 78.2 years for men and 82.3 years for
women.?® This may influence the rate.

It has been suggested that there is a bimodal incidence
pattern; with a smaller peak between 20-29 years.!216:26.27
However, the largest UK epidemiological study into this
condition did not replicate such a bimodal distribution.!”
Our age spread (Figure 1) was in keeping with this latter
epidemiological study. This suggests that the main
determinant of RD is likely to be vitreous liquefaction,
which increases with age.

The racial differences in age of onset are novel. This
data suggests that SA patients with RD were younger
than EC. Rosman and colleagues®® analysed 916 RD cases
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in Singapore over a four years period. The mean age for
RD (for three racial groups in the study; Chinese, Malay
and Indian) was 46.1 years; and this group were the first
to postulate that RD may occur at a younger age in Asians
(their terminology included the three races in their study).
68.1% of the 22 Indians in their cohort were aged <60-
years old. A small study from India described the mean
age of those with unilateral RD as 38.8 years.”

When documenting gender differences in our groups, it
was clear that there were a higher number of men affected
by RD (1.85:1). This trend was more marked in SA
(2.84:1) compared with EC (1.81:1), which although did
not reach statistical significance (P =0.06), does suggest a
trend. The reason behind men being more prone to RD
has often been suggested as trauma.! However, previous
studies maintain the male preponderance, when
excluding for trauma.'81927 Furthermore, our cohort
excluded any traumatic RD. It is possible that the higher
rate of myopia seen in men, or the earlier extension of the
vitreous base seen in men>3® may both be significant
contributing factors. These differences may be more
pronounced in SA.

In our cohort, 25.8% were pseudophakic. This is in
agreement with the largest UK epidemiological study.!
Other large cohorts suggest this rate to range between 10—
30%.203! There are however reports that the proportion of
pseudophakia is increasing, in line with the increase in
cataract extraction over the past two decades.3>33

It has been suggested that the association between
cataract surgery and RD may be secondary to higher rates
of PVD and vitreous collapse after uncomplicated cataract
extraction.3*?® What is particularly interesting is the novel
finding of a higher rate of pseudophakia in SA patients
with RD compared with EC (P<0.001). It is suggested
that the age of onset of cataract is younger in British
Asians compared with Caucasians,3® thus the rate of
cataract surgery may be greater. However, as a
proportion; lens extraction is a more important feature in
SA than EC patients with RD in our cohort. This may be
because of the vitreous differences in SA; making this
group more susceptible to changes after cataract surgery.
Further investigation of the vitreous anatomy in these
groups could potentially elucidate differences.

Lattice degeneration was present in 13.3% of the cases.
This is lower than previous historic reports.” However,
European reports range from 7-29%.383° The largest UK
study suggested lattice degeneration to be present in
18.7% of RD.%

The statistically significantly increased rate of retinal
lattice degeneration seen in SA patients suggests a more
severe phenotype. Rosman et al.?8 suggest that lattice was
present in 31.8% of Indians with RD (a small cohort of 22
patients). This higher prevalence of lattice degeneration
may explain the younger age of SA with RD. It is likely
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that these data have confirmed the suggestion that lattice
degeneration is more common in patients with RD from
this racial group.

The myopic error found in phakic patients was not
markedly different to previous reports.*? This may be
secondary to the urbanised catchment area of our
hospital; urbanisation has been shown to be associated
with higher rates of myopia.*! Moreover, it is of interest
that SA appeared to be more myopic than EC. Rosman
et al.?8 did not provide mean refractive error for their
cohort, but 7 out of 22 (31.8%) were reported as having
myopia > —5DS. We are the first to confirm that the axial
length is correspondingly greater in SA patients.

Certain features of the cohort did not demonstrate
significant differences between the two racial groups. In
particular laterality was similar between the races, and
did not confirm previous reports that RD occurs more
frequently in right eyes.!%2038

The proportion of patients presenting with a macula
involving RD was similar to UK epidemiological
studies;** suggesting a good access to health care for all
patients.

The proportion of patients who volunteered a first or
second degree relative with RD is greater than previous
reports (1-8% 174942 This may reflect population
differences between the various studies. Alternatively, the
direct questioning in this dataset may have revealed a
true higher rate. There was no difference between racial
groups.

The phenotypic differences between EC and SA
demonstrated here may be as a result of population
stratification; a genetic phenomenon caused by non-
random mating followed by a genetic drift.*> We have
previously demonstrated a possible genetic association
for RD in ECs.# Investigating the genetic aetiology in
different ethnicities would be of particular interest.

Our findings therefore offer novel phenotypic
differences in RD between these two ethnicities. The
limitations of this study must be acknowledged. All
patients were recruited from one centre; thus introducing
a potential bias. Furthermore self-report of ethnic origin
may present limitations. However, the robust recruitment
methodology gave the study significant power to help
elucidate and validate the demonstrated findings.

Conclusions

Our work suggests that patients from the Indian
subcontinent with RD have a more severe ocular
phenotype than European Caucasians. This includes
having more severe myopia, greater axial lengths, a
greater proportion of retinal lattice degeneration and
have a younger age of onset for the disease. Such a
‘phenotypically enriched” cohort may prove ideal to

Eye

further investigate the genetic and thus biological
aetiology of RD. Furthermore, a deeper understanding of
features in different populations may allow targeted
health-care provision for this blinding condition.

Summary

What was known before
® No detail was known about phenotypic differences of
rhegmatogenous retinal detachments in different
ethnicities.

What this study adds

® This demonstrates that South Asians with retinal
detachments have a more severe phenotype than
European Caucasians.

® They have greater myopia (spherical and axial), more
retinal lattice degeneration and are affected at a
younger age.

® This is the first demonstration of such differences.
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