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Abstract

Purpose To investigate the epidemiological

characteristics and related risk factors for

primary rhegmatogenous retinal detachment

(RRD) in Taiwan.

Methods The case–control study was based

on retrospective chart review of hospital

patients treated for primary RRD from 1995

to 2001, inclusively. The preoperative fundus

findings and refractive status were collected

for each patient. Controls were selected from

a nationwide survey of visual impairment in

the adult population during the same period.

Risk factors for RRD were analysed by

logistic regression. A total of 1032 RRD

cases and 3537 controls were enrolled for

the study.

Results A pronounced bipeak pattern was

evident in the age distribution for primary

RRD in the third and sixth decades of life.

Atrophic hole with lattice degeneration was

preferential to younger (20–30 years) and

highly myopic individuals (�7.475 D),

whereas the flap tear tended to occur in

middle-aged individuals (50–60 years) and

those with moderate myopia (�4.175 D).

The odds ratio for primary RRD with

myopia, male gender, and older age (440

years) were 1.33/D, 2.15, and 1.69,

respectively.

Conclusions Myopia is an important

RRD risk factor for young Taiwanese.

The increasing prevalence of myopia

has predisposed the young population

to RRD.
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Introduction

Rhegmatogenous retinal detachment (RRD) is

one of the major causes of blindness worldwide.

The reported incidence of RRD is around 10–20

cases per 100 000 in previous studies.1–15

Although this incidence is much lower than that

for cataract and glaucoma, once RRD has

occurred, visual function may be seriously

impaired. Several risk factors for RRD have

been identified and myopia is recognized as the

most important factor in several reports.16,17

Asian populations have greater prevalence

and severity of myopia than other countries in

the world. The prevalence and severity of

myopia have increased very rapidly over the

past two decades in Taiwan. The results of a

nationwide survey of myopia among Taiwanese

schoolchildren in 1988 indicated that more than

84% children become myopic at 18 years old.18

The survey in 2000 revealed that the prevalence

and severity of myopia increased significantly

in schoolchildren relatively to the earlier

survey.19,20 Several epidemiological studies of

RRD were conducted in Asia.2,3,6 However, the

study populations were not as myopic as the

Taiwanese. Furthermore, the characteristics of

the RD were not described in detailed in these

studies. The purpose of this study, therefore,

was to determine the characteristics of RRD in

Taiwan and to clarify the impact of the higher

prevalence of myopia on RRD.

Materials and methods

Study population

Patients hospitalized at the National Taiwan

University Hospital from January 1995 to

December 2001, inclusively, for treatment of

primary RRD were enrolled in the study. They

were identified by systemic chart review. RRD

was defined as a break in the retina that allowed
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vitreous fluid to enter the subretinal space and extend for

at least two disc diameters. Where retinal breaks could

not be identified, ultrasonic findings specific to RRD

were considered sufficient for this diagnosis. Patients

with newly developed RRD, whether phakic,

pseudophakic, or aphakic, were enrolled in the study.

Cases involving combined traction RRD, as seen in

diabetes, and congenital ocular syndromes potentially

causing vitreous-retinal abnormalities were excluded.

In this study, patients with severe trauma history, defined

as any injury which could make eyeball rupture, were

also excluded.

Control subjects were selected from a nationwide

survey of visual impairment in the adult population

conducted in 2001. These subjects were randomly

selected from the general population either in developing

area or provincial cities. As our RRD cases were referred

from anywhere throughout the country, we believed

these controls would be representative. All subjects

underwent comprehensive questionnaire and

examination including slit-lamp, indirect

ophthalmoscope, and autorefraction. Only individuals

over 20 years of age without history of ocular surgery

or trauma were enrolled.

Data collection

Information with respect to age, gender, lens status, and

refractive errors of the involved eye (in spherical

equivalence) was collected. The ocular fundus findings

were also recorded in terms of the following

characteristics: extension of the detachment area, type

and location of retinal breaks, and presence of lattice

degeneration and proliferative vitreoretinopathy (PVR).

Retinal break types were classified as flap tear, atrophic

holes without lattice degeneration, macular hole, and

dialysis. When more than one type break was noted in

one eye, whether it caused RRD or not, it was classified

as ‘combination’. All the cases were examined and

operated on by retinal specialists at National Taiwan

University Hospital. For controls, age, gender, and

refractive status were also collected for the purpose of

calculating the odds ratio for RRD risk factors. As

cataract surgery itself would be a risk factor, only phakic

cases and controls were subjected to this analysis.

Statistical methods

Data were analysed using Student’s t-test, ANOVA, and

the w2 test. The analysis of risk factors for RRD involves a

logistic regression model fitted through the stepwise

selection method, one way of the methods of model

selection, with the use of SPSS Base11.0 software

(SPSS 11.0).

Results

A total of 1032 cases and 3537 controls were enrolled in

the study (Table 1). The average age of the cases was

43718.2 years (range 7–94). Of the 1032 cases, 601

(58.2%) were men and 431 (41.8%) were women. Around

10.7% of RRD cases were aphakic or pseudophakic. The

prevalence of myopia (4�0.5 D) in controls was 37.9%,

with high myopia (X�6 D) 6.9%. There was no

significant difference of gender and age between the

cases with retinal detachment and the control subjects.

For the phakic cases, there were two peaks in the age

distribution curve, occurring at 20–24 and 45–59 years.

For the aphakic and pseudophakic cases, only one peak

was noted in the age distribution curve, occurring at

60–64 years.

Characteristics of retinal detachment

The characteristics of the retinal beaks and specific

fundus findings are shown in Table 2. Around 36% of

RRD was due to flap tear, 21.1% was due to atrophic hole

with lattice degeneration, and 20.2% was due to atrophic

holes only. Most of the RRD was on the superior part

(58.2%). About 65% of RRD was caused by one break,

with the break size less than 301 in 84% of the eyes. PVR

was only diagnosed in 3% of the cases and all PVRs were

grade A or B. Comparing flap tear RRDs and controls, the

younger cases (20–60 years old) were more myopic than

controls, whereas those aged more than 61 years old

showed no statistic difference in refractive errors

(Table 3). In the fellow eyes, 29% of the cases had some

ocular lesions that could contribute to RRD (Table 4).

The age distribution for each type of retinal break is

depicted in Figure 1. Atrophic hole with lattice

degeneration was associated with a higher concentration

at a younger age (approximately 20–29 years) as

Table 1 Age and gender distribution for 1032 cases of primary
rhegmatogenous retinal detachment and 3537 controls

Cases (n¼ 1032) Controls (n¼ 3537)

Sex
Male 601 (58.2%) 1469 (41.5%)
Female 431 (41.8%) 2068 (58.5%)

Age (years)
o20 108 (10.5%)
20–40 339 (32.8%) 1016 (28.7%)
41–60 374 (36.2%) 1265 (35.8%)
460 211 (20.4%) 1256 (35.5%)

Eye
Right 560 (54.3%)
Left 472 (45.7%)
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compared to other types of retinal breaks. When the

atrophic hole only group was divided into high-grade

myopic (X�6 D) and low-grade myopic (o�6 D)

subgroups, the frequency of distribution for the former

was almost similar to that for the atrophic hole with

lattice degeneration group. A peak of RRD was

demonstrated at 45–59 years for the low-grade myopia

subgroup. The age distribution for the flap tear group

also showed two distinctive patterns depending on the

refractive status, with the peak occurring at 45–49 and

55–59 years of age for the high-grade myopic and

low-grade myopic subgroups, respectively. This

distribution was inclined to older age for the macular

hole group (around 50–59 years).

Refractive status

Myopia was diagnosed in 72% of phakic RRD eyes and

high myopia (X�6 D) in 62.4% of myopic eyes. Stratified

by age, the mean refractive error in the younger group

(o35 years) with myopia was greater than �7.0 D

(Figure 2). With increasing age, the mean refractive error

(myopic diopters) declined rapidly, with some myopic

shift occurring beyond 70 years of age. The mean

refractive error for the macular hole group was

�9.275.8 D, the highest myopic refraction of all the types

of retinal breaks. Odds ratio of the risk factors for

nontraumatic phakic RRD are presented in Table 5. After

logistic regression analysis, male, myopia, and older age

(440 years) were shown to play statistically significant

roles in the development of RRD.

Discussion

The most striking finding of this study was the

pronounced bipeak pattern of age distribution for newly

developed RRD. Even after adjustment for mean total

population in Taiwan from 1995 to 2001, this distribution

pattern was not particularly different, with the highest

peak occurring at 20–24 years and the secondary peak at

50–54 years. As National Taiwan University Hospital is

one of the few referred medical centres for RRD cases in

Taiwan, the collected cases were deemed to be

representative.

In previous studies, two major patterns of age

distribution for RRD have been reported,1–15 a single-

peak profile occurring in older age (460 years) and a

bipeak variant, with the same higher peak (460 years)

and a secondary apex occurring much younger (20–30

years). Studies from United States and European

countries have often reported single-peaked age

distributions for RRD,3–15 whereas a bipeaked pattern

was noted in the Asian analogues1,2,21 The high

prevalence of myopia in Asia may account for this

difference. A Japanese study published in 1990 showed

Table 2 Characteristics of retinal breaks and percentage in eyes
with retinal detachment

Characteristics of retinal breaks Cases (%)

Type of retinal breaks
Flap tear 369 (35.8%)
Atrophic hole with lattice degeneration 218 (21.1%)
Atrophic hole only 208 (20.2%)
Macular hole 56 (5.3%)
Dialysis 6 (0.6%)
Combination 38 (3.7%)
Not found 137 (13.3%)

Location of breaks
Superior 527 (58.2%)
Inferior 260 (29.0%)
Mixed (superior and inferior) 58 (6.5%)
Macular hole 56 (6.3%)

Numbers of breaks
One 683 (76.3%)
Two 146 (16.3%)
Three 50 (5.6%)
More than three 16 (1.8%)

Size of breaks
o301 754 (84.2%)
30–901 63 (7.0%)
Giant tear 22 (2.5%)
Macular hole 56 (6.3%)

PVRa

Presence 32 (3.1%)
Absence 1000 (96.9%)

aPVR: proliferative vitreoretinopathy.

Table 3 Refractive errors of flap tear cases and controls
stratified by age

Age Spherical equivalence in diopter (mean7SD)

Flap tear cases Controls

20–40* �6.874.6 �3.073.3
41–60* �3.974.6 �0.572.4
X61 �0.1373.4 0.671.9

*P50.01 by Student’s t-test.

Table 4 The retinal findings in the fellow eyes

Fellow-eye status Percentage

Normal 70.5
Lattice degeneration 17.7
Breaks 6.8
Retinal detachment (old or new) 4.6
Phthisis or prosthesis 0.4
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that the reported prevalence of myopia at 17 years was

57%,1 whereas in the United States the analogous

prevalence at 12–17 years was only 24%.22 As Burton has

concluded,23 this high prevalence of myopia among

young Taiwanese18 may account for atrophic hole-related

RRD occurring at a lower age.

The types of retinal breaks vary across different age

groups.24 In our study, atrophic hole with or without

lattice degeneration preferentially occurred at a younger

age (peak 20–24 years). Myopia is closely associated

with the formation of atrophic holes and lattice

degeneration.23,25 As peripheral retinal degeneration is

the hallmark of myopia,25,26 this finding is compatible

with the greater prevalence of myopia observed in

younger Taiwanese. Tillery and Lucier27 have also

found that 2.8% of detachments were caused by round

holes associated with lattice degeneration, 50% of

their sample were under 30 years of age and 60% were

myopic (between �4.0 and �8.0 D). In a Japanese

study, Murakami–Nagasako and Ohba28 reported

that the incidence of retinal detachment associated

with round holes was 21%, which probably reflects

the greater prevalence of myopia in their country.

In our study, flap tears preferentially occurred at an

older age (peak 50–59 years) and younger flap tear RRD

tended to be more myopic. Typically, flap tears are

closely related to vitreous liquefaction and posterior

vitreous detachment. As posterior vitreous detachment

develops earlier in more myopic eyes,29 it appears

reasonable to explain that flap tear-related RRD occurs

earlier in these subjects.
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The age distribution of RRD types

Figure 1 Age distribution for phakic RRD categorized by various types of retinal breaks.
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Figure 2 Mean refractive errors for all phakic RRD eyes
stratified by age (Po0.01 from ANOVA).

Table 5 Logistic regression of risk factors for phakic rhegma-
togenous retinal detachment

Variable OR 95% CI for OR P-value

Malea 2.15 1.77–2.61 o0.0001
Myopia (per diopter)b 1.33 1.29–1.36 o0.0001
Age (440 years)c 1.69 1.35–2.10 o0.0001

Goodness of fit, w2¼ 735.98 , df¼ 3 ; P-value o0.0001.

OR, odds ratio; CI, confidence interval.
aReference: female.
bReference: nonmyopia (refractive error o�1 D).
cReference: age p40 years group.

Characteristics of RRD in Taiwan
S-C Chou et al

1059

Eye



Macular hole occurs mainly in middle-aged and older

individuals, starting in the fourth decade and peaking at

50–70 years of age. The mean refractive error for the

macular hole group was �9.275.8 D, the highest myopic

refraction of all the types of retinal breaks. Macular hole

is an uncommon cause of RRD in the United States

(0.5%)30 and Finland (1.7%),8 however, it contributes to

approximately 5% of nontraumatic phakic RRD in

Taiwan. Compared with other countries in Asia, the

incidence of macular hole-related RRD is much lower in

Taiwan than in Japan (8.9 %) and China (21.1%).1,31

Interestingly, the predominance (73%) of females with

this type of RRD, as seen in Japan1 and China,31 was also

noted in the present study. Therefore, it appears

reasonable to suggest racial difference or genetic factors

may contribute to the development of detachment with

macular hole in highly myopic eyes.

Ung et al32 have reported that examination of the

fellow eye should be mandatory as there is a high

incidence of bilateral pathology. Our results support this

notion. In the fellow eye, the pathological changes that

may contribute to subsequent retinal detachment were

noted in 24.5% of all RRD cases and 4.6% cases were

bilateral detachment. Interestingly, lattice degeneration

could be found in 30% of RRD cases with atrophic holes

whereas in only 2% of macular hole cases. As cases with

atrophic holes or macular holes shared the same

characteristic of high myopia, this interesting finding

implied that lattice degeneration may be related to some

genetic factors other than myopia. However, prophylactic

treatment with either photocoagulation or scleral

buckling of retinal tear and lattice degeneration in the

fellow eye remains controversial.33

Intraocular surgery is a major risk factor in the

development of RRD. As cataract surgery is the most

common intraocular procedure, it is also an important

risk factor for RRD. It has been estimated that 10–40% of

RRD occur in eyes that have undergone cataract

extraction3,4,7–11 Our data showed a relative low

percentage (10.7%) of aphakic/pseudophakic RRD

compared with the previous studies. This finding may be

due, in part, to that the rapidly increasing young myopic

RRD obscure the impact of cataract surgery on RRD. In

addition, ECCE and phacoemulsification predominate in

our study whereas ICCE was the major cataract surgery

techniques in the earlier studies. With the rapidly ageing

population in Taiwan, cataract surgery will become even

more important as a cause of RRD in the future.

Myopia and old age were the two major risk factors for

RRD as revealed in previous studies.16,17,23 Statistical

analysis showed that the odds ratio for myopia and old

age (440 years) in present study were 1.33/D and 1.69,

respectively. As confirmed by the above analysis, myopic

eyes are predisposed to atrophic and macular holes, and

flap tears occur across different age groups. It has

undoubtedly become the most important risk factor

in RRD. The prevalence of high myopia (4�6 D) at

18 years of age in Taiwan was around 20% in 1995.18

It is estimated that the young age incur an RRD risk

at least 5.5 times higher than their nonmyopic

counterparts.

The role of gender in RRD development remains

obscure in many reports.1–16 In this study, males have

a two-fold higher rate of RRD than females, with this

tendency observed across almost all age groups.

Although the incidence of ocular trauma is probably

higher in males, trauma-related retinal detachments were

excluded in the present study. The higher prevalence and

greater myopia severity in female Taiwanese20 are

obviously contradictory to this gender discrepancy.

Further studies are needed to clarify the issue of whether

there is another underlying sexual difference in the

development of RRD.

In summary, the high prevalence of myopia in Taiwan

features the characteristic bipeak age distribution of

RRD. Atrophic holes, with or without lattice

degeneration, is the most important cause of RRD in

young myopic patients. With the rapid increase in the

prevalence and severity of myopia in schoolchildren in

Taiwan, an increase in RRD is expected in the near

future. From the viewpoint of public health, the problem

demands urgent attention to establish an appropriate

eye-care system and limit its impact.
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