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Abstract

Purpose To analyse the anatomical and

functional outcome of surgery for primary

rhegmatogenous retinal detachment (RRD) in

highly myopic eyes.

Methods We retrospectively reviewed the

medical records of 111 high myopic patients

(111 eyes) with primary RRD treated by scleral

buckling or pars plana vitrectomy in a tertiary

referral university hospital. The postoperative

retinal status and best-corrected visual acuity

were recorded. Risk factors including age,

refractive error, duration of retinal

detachment, preoperative visual acuity, extent

of detachment, and intraoperative and

postoperative complications were evaluated.

Multiple logistic regression analysis was used

to determine the independent correlation of

each variable on anatomical and functional

outcome.

Results Primary surgery resulting in retinal

reattachment was achieved in 96 (86.5%) eyes

with more than 6 months follow-up (range,

6–60 months). Sixty-eight (61.3%) eyes had

postoperative corrected visual acuity 20/50 or

more. Postoperative complications in high

myopic eyes were variable, and the most

common was cataract progression (19.8%).

Upon multiple logistic regression analysis,

young patients had significantly better

anatomical outcome, although the variables

including less refraction error, better

preoperative visual acuity, scleral buckling

procedure, and less surgical intervention

showed better functional outcome in our

series.

Conclusions The anatomical outcome of

surgery for primary RRD in highly myopic

eyes was favourable, and young patients

tended to have a higher success rate.

Functional outcome was significantly

correlated with refractive error, preoperative

visual acuity, surgical procedure, and number

of vitreoretinal surgery.
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Introduction

Myopia is the most common ocular

abnormality, and it is generally classified as

high myopia when refractive error exceeds �6

diopters (D).1 The prevalence of high myopia

has been reported to range from 0.2 to 9.6% in

the previous literature, especially greatest in

Asians.2–4 Visual disabilities owing to high

myopia include glaucoma, peripheral breaks,

posterior pole degeneration, and posterior

vitreous detachment. Rhegmatogenous retinal

detachment (RRD) is also a serious complication

that may threaten central vision.5

Although the anatomical success rate of

vitreoretinal surgery has improved over the last

decade, vitreoretinal surgery of high myopic

eyes remains a great challenge for surgeons.

From the surgical point of view, retinal

detachment in highly myopic eyes differs from

emmetropic or low-grade myopic eyes. Because

of very long axial length with generalized

thinning of the sclera, the potential for muscle

avulsion, vortex vein damage, haemorrhage,

retained subretinal fluid upon internal drainage,
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and globe perforation during surgery upon exposure and

placing the anchor suture were noted in highly myopic

eyes.6–8 Comparing with the general population, the

anatomical outcome of this group was thought to be

poor. Many factors have been found to influence

recovery of vision following surgery in the general

population, including patient age, refractive error (no or

mild myopia), duration of retinal detachment,

preoperative visual acuity, lens status, extent of

detachment, and intraoperative and postoperative

complications.9–12 However, even though these variables

have been studied extensively, the relationship between

the various factors and surgical outcome of RRD in

highly myopic patients have not been well established in

a larger series.

In this present study, we assessed the long-term

anatomic and functional visual outcome of 111

consecutive patients who underwent retinal surgery for

primary RRD. In addition to research of anatomical and

functional outcome, we also paid attention to various

possible factors correlated with treatment efficacy and

visual recovery in highly myopic eyes.

Patients and methods

For this retrospective study, we reviewed the medical

charts of 140 consecutive, highly myopic patients with

primary RRD between April 2000 and October 2003 in a

tertiary referral university hospital. Thirty patients were

excluded because of incomplete medical records and

previous ocular or trauma history. The enrolled patients

included 56 male and 55 female patients, with a mean

age of 33.2 years (range, 16–57 years). The degree of

myopia was more than or equal to �6 D (range, �6 to

�24 D, mean of �9.774.0 D). All eyes were phakic

without dense cataract, and were absent of any history of

intraocular surgery or recent eye trauma. The mean

follow-up was 19.7 months (range, 6–60 months).

Exclusion criteria included primary retinal detachment

caused by macular hole, pre-existing macular lesion,

diabetic retinopathy, or underlying systemic diseases that

could interfere with visual outcome. A detailed

preoperative and postoperative retinal drawing was

collected.

The preoperative data recorded included age, sex,

refractive error, best-corrected visual acuity (BCVA), lens

status, extent of retinal detachment, interval of retinal

detachment, and break type. Visual acuity was measured

by Snellen visual acuity chart and converted into

logarithm of the minimum angle of resolution (logMAR)

equivalents for statistical comparison. The intraoperative

data recorded included the type and size of episcleral

exoplants, the material of intravitreal temponade, any

external drainage of subretinal fluid, method of

chorioretinal adhesion, and complications. The

postoperative data included initial and final anatomic

success rate, BCVA, and complications.

In the scleral buckling group, all the chorioretinal

adhesions were created with cryopexy around the

breaks. An exoplant (silicon sponge or band) was used to

support the peripheral retinal breaks. Most eyes received

neither external drainage of the subretinal fluid nor

pneumatic retinopexy.

In the pars plana vitrectomy group, all 19 eyes

underwent 3601 encircling buckle (Gore-Texs,

polytetrafluoroethylene,13,14 WL Gore & Associates Inc.,

Flagstaff, AZ, USA) and standard three-port pars plana

vitrectomy. Subretinal fluid was drained followed by a

fluid–gas exchange. After complete attachment of the

retina, the surgeons applied endophotocoagulation

around the breaks for chorioretinal adhesion. Gas (C3F8

or SF6) or silicon oil temponade was used to support the

retina in these cases. These patients were instructed to

maintain the prone position following the surgery.

Statistical analyses were performed using the

Statistical Program for Social Sciences software (SPSS

13.0, SPSS Inc., Chicago, IL, USA). In the first step, w2 test,

Fisher’s exact test, and Student’s t-test were used to

analyse each variant individually for univariate analysis.

In the second step, multiple logistic regression models

were used for elucidating the independent influence of

each potential factor on anatomical and functional

outcome. However, problems of multicollinearity in

regression would arise if we had performed the logistic

regression to analyse our investigative data. Therefore, it

was necessary to build models by using the methods of

model selection. In the procedure of building models, we

utilized the forward selection, backward elimination, and

stepwise selection to select the goodness-of-fit and

meaning models for our data set. A P-value of 0.05 or less

was considered to be statistically significant.

Results

All 111 patients received surgery for RRD. The patients’

ages ranged from 16 to 57 years (33.2710.6 years,

mean7SD). Fifty-six of the patients were male and 55

were female. Refractive error was �6 to �24 D

(�9.774.0 D). Sixty-one of 111 eyes (55.0%) had a retinal

break located within lattice degeneration; 26 eyes (23.4%)

had flap tears; 19 eyes (17.1%) had a single atrophic hole.

The macula was attached in 56 of the 111 eyes (50.5%)

and was detached in 55 eyes (49.5%). Patients underwent

follow-up for 6–60 months with a mean of 19.3 months.

In the primary surgery, 92 eyes underwent scleral

buckling, whereas 19 eyes underwent pars plana

vitrectomy. The choice of surgical procedure was based

upon clinical evaluation and surgeons’ preference. In all
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111 eyes, the retina was reattached in 96 eyes with a

single procedure (86.5%), and all eyes were reattached with

more than two procedures. The anatomical success rate in

the scleral buckling group was 78 eyes (84.8%), whereas in

the pars plana vitrectomy group, successful outcome was

achieved in 18 eyes (94.7%) with one operation.

Table 1 illustrates the possible factors for anatomical

outcome by univariate analysis. The difference between

successful and failed primary retinal surgery was

statistically significant upon evaluation of age and

refractive error calculated by Student’s t-test. After

multivariate analysis, only the age of the patient showed a

significant correlation (odds ratio (OR): 1.13, 95%

confidence interval (CI): 1.06–1.21) with anatomical

outcome independently. Factors that showed no

significant association included sex, duration of retinal

detachment, preoperative BCVA, macular involvement,

break type, extent of detachment, and surgical procedure.

The mean best-corrected Snellen visual acuity was

20/182 before vitreoretinal surgery and 20/63 at final exam.

Final BCVA of 20/50 or better was seen in 68 of 111 eyes

(61.3%). Table 2 illustrates the possible factors significant for

visual outcome by univariate analysis. We found that

preoperative BCVA, macular involvement, extent of

detachment, surgical procedure, and the number of

vitreoretinal procedures showed statistically significant

differences in the final visual outcome. By multiple logistic

regression analysis, the final visual acuity was influenced

by refractive error, preoperative BCVA, surgical procedure,

and number of vitreoretinal procedures (Table 3).

No intraoperative complications were observed in any

of our patients. Postoperative complications included

cataract formation (22 eyes, 19.8%), intraocular pressure

elevation (six eyes, 5.4%), failed primary surgery

(nine eyes, 8.1%), recurrent detachment (six eyes, 5.4%),

macular change (six eyes, 5.4%), buckle extrusion

Table 1 Anatomic outcome of retinal surgery in high myopia patients

Variable Patients (n¼ 111) Success after primary
surgery (n¼ 96)

Failure after primary
surgery (n¼ 15)

P-value*

Sex
Male 56 48 8 0.810a

Female 55 48 7

Age (mean7SD) 33.2710.6 31.579.9 43.579.3 o0.0001b,*
Refractive error (mean7SD) �9.774.0 �9.373.7 �11.875.1 0.025b,*

Duration of retinal detachment
p7 days 67 56 11 0.269a

47 days 44 40 4

Preoperative VA
o20/50 67 56 11 0.269a

X20/50 44 40 4

Macula involvement
On 56 47 9 0.426a

Off 55 49 6

Type of break
Lattice degeneration 61 54 7 0.411a

Flap tear 26 20 6
Atrophic hole only 19 18 1
Invisible 4 3 1
Giant tear 1 1 0

Quadrant of retinal detachment
1 58 48 10 0.229a

42 53 48 5

Type of surgery
SB 92 78 14 0.248a

PPV 19 18 1

PPV, pars plana vitrectomy; SB, scleral buckling; SD, standard deviation; VA, visual acuity.
aw2 test.
bStudent’s t-test.

*Po0.05
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(four eyes, 3.6%), and strabismus (two eyes, 1.8%). The

most common complication was cataract formation,

which predominantly presented as posterior subcapsular

opacity. The incidence of cataract was 50% in both the

scleral buckling and pars plana vitrectomy groups.

Discussion

High myopia is a major cause of legal blindness in many

developed countries.15 It affects approximately 2% of the

general population and constitutes 27–33% of myopic

Table 2 Functional outcome of retinal surgery in high myopia

Variable Patients
(n¼ 111)

Postoperative Snellen
VAX20/50 (n¼ 68)

Postoperative Snellen
VAo20/50 (n¼ 43)

P-value*

Sex
Male 56 36 20 0.509a

Female 55 32 23

Age (mean7SD) 33.2710.6 31.679.9 35.6711.3 0.054b

Refractive error (mean7SD) �9.774.0 �8.572.6 �11.575.0 o0.0001b,*

Duration of macular detachment
p7 days 67 42 27 0.7677a

47 days 44 28 16

Preoperative VA
o20/50 67 28 39 o0.0001a,*
X20/50 44 40 4

Macula involvement
On 56 42 14 0.003a,*
Off 55 26 29

Type of break
Lattice degeneration 61 34 27 0.110a

Flap tear 26 15 11
Atrophic hole only 19 15 4
Invisible 4 4 0
Giant tear 1 0 1

Quadrant of retinal detachment
1 58 43 15 0.004a,*
42 53 25 28

Type of surgery
SB 92 63 29 0.001a,*
PPV 19 5 14

Number of operation
1 96 64 32 0.001a,*
42 15 4 11

PPV, pars plana vitrectomy; SB, scleral buckling; SD, standard deviation; VA, visual acuity.
aw2 test.
bStudent’s t-test.
*Po0.05

Table 3 Functional outcome of retinal surgery (final BCVA more than 20/50) in high myopia by multiple logistic regression analysis

Variable OR 95% CI P-values*

Refraction error 1.1856 1.0056�1.3874 0.0413
Preoperative BCVA 10.8457 3.1688�38.0250 0.0028
Surgical technique 0.1543 0.0505�0.7934 0.0219
Number of operation 0.0823 0.0265�0.5872 0.0070

BCVA, best-corrected visual acuity; CI, confidence interval; OR, odds ratio.

*Statistically significant.
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eyes.1 The prevalence of high myopia in schoolchildren

under the age of 18 years in Taiwan was 24% in girls and

18% in boys.15 The prevalence was higher than Western

countries. In previous reports, myopia was known to be

the most striking risk factor for RRD, and the risk of RRD

increases with an increase in refractive error.16

Lattice degeneration may predispose patients to retinal

detachment, and is found in 20–30% of all eyes with

RRD.17 In published reports, lattice degeneration

contributes to the tendency of RRD to develop in myopic

eyes.18–20 In our series, lattice degeneration was

associated with 55% of eyes with retinal detachment. In a

study of 436 eyes with high myopia, Celorio and Pruett18

found 33.0% eyes had lattice degeneration of the retina.

Rodriguez et al21 demonstrated that lattice degeneration

was present in 50% of highly myopic retinae, and 71%

had tears associated with the lattice degeneration. People

with high myopia need to undergo follow-up of the

retina more intensively for early detection of lattice

degeneration and breaks. Prophylactic retinal

photocoagulation should also be considered in high-risk

patients.

The anatomical success rate was 86.5% after primary

vitreoretinal surgery in our present study. Rodriguez

et al21 reported a 92.5% (37 of the 40 eyes) reattachment

rate in patients with myopia more than 5 D, who

underwent primary scleral buckling. Kwok et al22

reported a primary anatomical success rate of 86.1% in

patients who underwent scleral buckling and 75.0% in

those following pars plana vitrectomy. In yet another

study, El-Rayes reported success rates of 85.71 and

94.62% in treating retinal detachment in high myopes

with scleral buckling and pars plana vitrectomy,

respectively (American Academy Ophthalmology

Subspecialty Day, Retina, 2003, Anaheim, LA, USA).

Comparing the postoperative results ranging from 64.5 to

88.0% in other reports,23–26 in patients with all kinds of

refractive error, the anatomical success rate was quite

favourable in highly myopic eyes despite the high risk

and difficulty in vitreoretinal surgery.

RRD related to high myopia in young patients tended

to have a higher primary success rate in our study.

Younger people are known to have less vitreal syneresis,

better pumping effect, and stronger reparative ability of

the retina pigment epithelium than the elderly. This may

be the cause of more anatomical success after primary

scleral buckling. The amount of refractive error is not a

significant factor associated with the anatomical

outcome of RRD in high myopes. Although pars plana

vitrectomy offered better anatomical results (84.8% in

scleral buckling vs 94.7% in pars plana vitrectomy),

which is comparable to other studies, the surgical

procedure had no significant correlation with

anatomical outcome.

Generally, postoperative visual outcome is less

satisfactory than the anatomical result, mainly because of

the permanent functional damage to the photoreceptors

within the macula. Our study showed that 61.3% eyes

obtained a postoperative vision of 20/50 or better, which

is comparable with the previous studies. Rodriguez et al21

reported that 65% of highly myopic eyes attained a

final visual acuity of 20/40 or better after 6 months

follow-up. Kwok et al22 demonstrated that 63.1% of

patients from the scleral buckling group and 62.5%

patients from the pars plana vitrectomy group

achieved postoperative visual acuity of 20/60 or

better. El-Rayes reported that 77.91 and 94.32% of

patients with high myopia had postoperative

improvement of vision by more than 2 Snellen lines in

the scleral buckling and pars plana vitrectomy groups,

respectively (AAO Subspecialty Day, Retina, 2003,

Anaheim, LA, USA).

According to the multiple logistic regression analysis

in our study, four variables correlated with the functional

outcome. First, refractive error reached statistical

significance (OR: 1.18; 95% CI: 1.01–1.39) in visual

outcome. Patients with greater myopic refractive error

had worse final vision. The influence of refraction in

visual recovery studied before was variable. Most of the

previous studies reported that refractive error plays no

role in visual recovery.12,27–29 However, our results

differed from these studies, but supported the result of

Yang et al.29 Their study reported that patients with low-

grade myopia (o�6 D) had better visual outcome than

the high-myopia group. The pre-existing macular

dysfunction and lessened potential of photoreceptor cells

to recover after surgery may account for this result.

Second, preoperative visual acuity was the factor most

highly correlated with functional outcome (OR: 10.98;

95% CI: 3.17–38.03). This result supports the findings of

other previous studies that the better the preoperative

visual acuity, the better the postoperative visual

recovery.5,10,27 Third, the use of scleral buckling was

associated with better final visual acuity (OR: 0.20; 95%

CI: 0.05–0.79). The rate of postoperative visual acuity of

20/50 or more in pars plana vitrectomy group (26.3%)

was less than the scleral buckling group (68.5%). This

was most likely because vitrectomy was used only in

more complicated cases, and when the preoperative

condition was judged to be unfavourable. In our series of

high myopes, most RRD was treated initially with scleral

buckling, and 61.3% of patients attained the final vision

of 20/50 or even better. Fourth, the number of

vitreoretinal procedures was also correlated with visual

outcome (OR: 0.79; 95% CI: 0.03–0.59). The patients who

underwent only one vitreoretinal surgery had better

visual recovery than those who required more than two

surgeries.
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Postoperative complications of primary vitreoretinal

surgery in highly myopic eyes included cataract

progression, intraocular pressure elevation, unsuccessful

surgery, recurrent detachment, macular change, buckle

extrusion, and strabismus. In our series, 19.8% of eyes

had cataract progression requiring extraction of the lens

in 36.4%. Kwok et al22 studied 52 eyes with RRD in high

myopes. The percentage of postoperative cataract

progression requiring extraction was 7.7% after pars

plana vitrectomy and 2.9% after scleral buckling. Most

postoperative cataract progression in our series

presented as posterior subcapsular opacity, and it

differed from previous studies. A study by de Bustros

et al30 demonstrated that the development and

progression of cataract is a common complication after

pars plana vitrectomy, especially in those with nuclear

sclerosis. To our knowledge, the mechanisms for the

association between myopia and cataract are still not

known. Micelli-Ferrari et al31 suggested that retinal lipid

peroxidation might play a key role in human

cataractogenesis, especially in the myopic type. Lim

et al32 illustrated that increasing axial length may tend to

deprive the posterior lens of nutrition. Further work is

needed to examine possible mechanisms for the

relationship.

The chief weakness of the present study is the

retrospective, non-controlled nature of the data

collection. The duration of detachment was determined

mainly from the description of patients and medical

records. This might explain the negative correlation of

duration of detachment with visual outcome, which was

thought to be significantly correlated. The strengths of

this study include the large number of cases with long

follow-up interval and accurate medical records offering

detailed, intact, and valuable information for further

analysis.

In summary, the anatomical outcome was favourable

compared to patients without high refractive error.

Young patients tended to have a higher primary success

rate. The recovery of vision 20/50 or better occurred in

approximately 61.3% of patients. Good preoperative

visual acuity, less refractive error, performance of scleral

buckling, and reduced time associated with vitreoretinal

surgery are the significant predictors of better functional

outcome. The results of this study provide valuable

information to physicians on the clinical management of

RRD in highly myopic eyes as well as in the evaluation of

potential visual recovery.
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