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Abstract: The authors retrospectively investigated the long-term visual recovery in 32 macular reattached eyes that had been monitored for more than 5 years after surgery. The best
corrected visual acuities were better at 5 years postoperatively than at 3 months by two lines
or more in 17 eyes (53%). In these 17 eyes, visual acuities continued to improve for up to 10
years after surgery. In the other 15 eyes, the visual acuities remained within one line of the
3-month values. Improvement of the long-term postoperative visual acuity was found to be
statistically correlated with younger age, no or mild myopia (.25 diopters), and shorter duration of macular detachment (#30 days). Surgeons should be aware that the visual function
of reattached retinas may continue to improve over the long term, especially when these beneficial factors are present. Jpn J Ophthalmol 1998;42:218–222 © 1998 Japanese Ophthalmological Society
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Introduction
Scleral buckling has become a well-established
surgical procedure for the treatment of retinal detachment, and the anatomic success rate has been reported to be over 90%.1–6 Although there have been
a number of reports1,2,4–19 concerning the change in
visual function after this procedure for the repair of
rhegmatogenous retinal detachments, little is known
about long-term changes. For most reports,4–15 the
follow-up period is relatively short (less than 2 years).
Furthermore, even in reports 16–19 with relatively long
follow-up periods, factors affecting long-term changes
in visual function have not been documented.
In this report, we focus on the factors affecting the
long-term visual function after scleral buckling for
macula-off rhegmatogenous retinal detachments.

Materials and Methods
Among patients who had scleral buckling (diathermy coagulation and exoplant buckling) for
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rhegmatogenous retinal detachments between December 1976 and July 1984 at Ehime University Hospital, 32 eyes of 32 patients were selected by the following criteria: retinal detachment involving the
macula; no macular disorders affecting pre- and
postoperative visual acuities, such as a macular hole,
a macular pucker, age-related macular degeneration;
the retina was reattached with a single operation;
minimum follow-up was for 5 years; there were no
complications affecting visual acuity postoperatively,
such as cataract and glaucoma; there was no past history of ocular trauma. The patients ranged in age
from 9 to 71 years (mean 6 SD 5 37.2 6 21.5 years).
There were 17 men and 15 women. Thirty-one eyes
were phakic, and the spherical equivalent of these
eyes at the 3-month postoperative follow-up examination was between 210 and 14 diopters (23.4 6
3.8). An encircling band was used in only three eyes.
All the patients were followed for at least 5 years (5
to 10 years; average 5 7.3 years), and 11 patients
were followed for 10 years after surgery.
To quantify the visual acuity changes after the reattachment of the retina, the 3-month and 5-year
postoperative best corrected visual acuities were
compared. In addition, we studied the relation between the postoperative visual acuity changes and
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A Mann-Whitney U Test was used for the analysis
of visual acuity (the mean logarithm of the visual
acuity and the change in visual acuity measured by
line), a Kruskal-Wallis test for visual acuities among
three groups, and a two-tailed Fisher’s exact test for
visual improvement rate. A probability of less than
5% (P , 0.05) was considered statistically significant.

Results
A relation between visual acuity 3 months and 5
years after surgery in each eye is shown in Figure 1.
The 5-year postoperative visual acuity can be expressed by the following:
y = 0.164 + 0.922x ( r = 0.820 , p < 0.0001 ),

Figure 1. Relation between the 3-month and 5-year postoperative visual acuities. The 5-year postoperative visual
acuity can be expressed by y 5 0.164 1 0.922x (r 5 0.820,
P , 0.0001), where y and x are the logarithm of 5-year and
3-month postoperative visual acuities, respectively.

various factors, such as patient’s age, preoperative
visual acuity, spherical equivalent value at the 3-month
postoperative follow-up examination, duration of
macular detachment, and the preoperative and 3-month
postoperative best corrected visual acuities. Visual
improvement was defined as an increase in 5-year
postoperative visual acuity by two lines or more on
the standard eye chart between 3 months and 5 years
postoperatively.

Figure 2. Time course of visual acuity after
surgery. Closed circles show the 5-year postoperative visual acuities that were two or more
lines better than the 3-month postoperative
acuity (17 eyes). Closed diamonds show
changes within one line (15 eyes). Values for
all the patients are indicated by the closed
squares (32 eyes).

where y and x are the logarithm of 5-year and
3-month postoperative visual acuity, respectively.
Hence, if a patient’s 3-month postoperative visual
acuity is 0.1, 0.2, or 0.3, then 5-year postoperative visual acuity would be 0.17, 0.33, or 0.48, respectively.
Visual acuity improved in 17 eyes (improved group).
Five-year postoperative visual acuity was within one
line of 3-month postoperative visual acuity in 15 eyes
(unchanged group). There were no eyes of which
5-year postoperative visual acuities were two lines or
more worse than 3-month postoperative visual acuities. The time courses of the mean change in visual
acuity for these two groups and the entire group are
shown in Figure 2. For the 32 eyes, the mean visual
acuity continued to improve for up to 3 years postoperatively and remained unchanged between 3 and
10 years postoperatively. In contrast, in the improved group, the mean visual acuity continued to
improve up to 10 years postoperatively.
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Table 1. Age and Visual Changes

Years of Age

Visual
Improvement
(Eyes)

Mean 3-Month
Postoperative Visual
Acuity

Mean 5-Year
Postoperative Visual
Acuitya

Mean Visual
Improvement (Lines)

,20 (11 eyes)
20–39 (7 eyes)
.40 (14 eyes)

7 (73%)
3 (43%)
6 (43%)

0.27
0.20
0.14

0.52
0.35
0.22

3.1 6 2.9
1.3 6 1.5
1.7 6 2.1

a

P 5 0.043 (Kruskal-Wallis test).

Table 2. Spherical Equivalent Values and Visual Changes
Spherical
Equivalent
(Diopters)

Visual
Improvement
(Eyes)a

Mean 3-Month
Postoperative Visual
Acuity

Mean 5-Year
Postoperative Visual
Acuity

Mean Visual
Improvement
(Lines)b

#25 (15 eyes)
.25 (16 eyes)

5 (33%)
12 (75%)

0.16
0.18

0.22
0.36

1.4 6 2.5
2.7 6 2.1

a
b

P 5 0.032 (Two-tailed, Fisher’s exact test).
P 5 0.047 (Mann-Whitney U Test).

By dividing the patients into three groups by age
(ie, 19 years old or younger, 20 to 39 years old, and
40 years old or older), we found a statistically significant difference (P 5 0.043) in the mean visual acuities at 5 years. However, there were no statistical
differences in the mean visual acuities among the
three groups at the 3-month postoperative examination (Table 1). Although visual improvement rate
and the mean improvement in lines were best in the
group of patients aged 19 years and younger, no statistical differences were observed.
Patients whose spherical equivalent values were
.25 diopters (no myopia or less myopic than 25 diopters) showed significantly better visual improvement rates (P 5 0.032) and mean visual improvement in lines (P 5 0.047) than patients whose
spherical equivalent values were #25 diopters
(more myopic than or equal to 25 diopters) (Table 2).
With regard to the estimated duration of macular
detachment, there was no statistical difference in
mean 3-month postoperative visual acuity (P 5

0.231). However, the mean 5-year postoperative visual acuity of patients with macular detachment of
30 days or shorter was statistically better (P 5 0.048)
than that of patients with macular detachment of 31
days or longer (Table 3).
Table 4 shows the comparison of the visual acuity
changes between patients with ,0.1 and $0.1 preoperative visual acuities. Despite the significant difference in the mean 3-month postoperative visual acuity (P 5 0.020), there was no statistically significant
difference in the mean 5-year postoperative visual
acuity (P 5 0.656). In addition, there was no statistically significant difference in the visual improvement
rate (P 5 1.00) or the mean visual improvement in
lines (P 5 0.552) between the two groups.
In comparison with visual acuity changes between
patients with 3-month postoperative visual acuities
of $0.3 and ,0.3, the patients in the former group
showed significantly better 5-year postoperative visual acuity (P , 0.0001) (Table 5). However, no statistically significant difference was observed between

Table 3. Duration of Macular Detachment and Visual Changes
Duration of Macular
Detachment (Days)

Visual
Improvement
(Eyes)

Mean 3-Month
Postoperative Visual
Acuity

Mean 5-Year
Postoperative Visual
Acuitya

Mean Visual
Improvement
(Lines)b

#30 (15 eyes)
.30 (17 eyes)

10 (67%)
7 (41%)

0.22
0.13

0.45
0.19

3.1 6 2.7
1.2 6 1.6

a
b

P 5 0.026.
P 5 0.048 (Mann-Whitney U Test).
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Table 4. Preoperative Visual Acuity and Visual Changes
Preoperative
Visual Acuity

Visual
Improvement
(Eyes)

Mean 3-Month
Postoperative Visual
Acuitya

Mean 5-Year
Postoperative Visual
Acuity

Mean Visual
Improvement
(Lines)

,0.1 (19 eyes)
$0.1 (13 eyes)

10 (53%)
7 (54%)

0.12
0.27

0.25
0.34

2.6 6 2.7
1.4 6 1.7

a

P 5 0.020 (Mann-Whitney U Test).

these two groups in the rate of visual improvement
(P 5 0.076) or in the mean visual improvement (P 5
0.552).

Discussion
The goals of this study were to understand the
long-term visual function changes after successful
scleral buckling for macula-off retinal detachment
and to identify factors correlating with the changes
in visual function. From our results, 5-year postoperative visual acuities of 17 of 32 eyes were better than
the 3-month postoperative visual acuities. Furthermore, in these 17 eyes, there was a tendency for visual improvement to continue for 10 years or more.
The long-term visual improvement was correlated
with a younger age, less or no myopia, and shorter
duration of macular detachment. Thus, the visual
function of the reattached retina can improve over
the long term, and this improvement is likely to be
seen in patients with features such as youth, low or
no myopia, and short duration of detachment of the
macula.
In previous studies focusing mainly on short-term
visual postoperative changes, various factors have
been reported to be correlated with good postoperative visual function. These factors include youth,9–
14,16
short duration of macular detachment,8,15,16 good
preoperative visual acuity,7,9,10 low or no myopia,9–12
and limited extent of retinal detachment.7,9–11
Among these factors, youth, short duration of
macular detachment, and low or no myopia were

also identified in our study. Therefore, these three
factors appear to be important for both short-term
and long-term visual recovery.
It is still unclear why these factors are correlated
with long-term visual acuity. However, knowledge
based on histopathologic observations in animal eyes
is available. In experimental studies of retinal detachment in the cat eye, it has been shown that a
number of morphologic changes occur in the retina
after detachment from the retinal pigment epithelium (RPE), such as loss of apical processes in the
RPE within a few hours, outer segment changes
within 12 hours,20 and the onset of RPE and glial
proliferation within 24 hours and 48 hours, respectively.21 Following reattachment, the ultrastructural
relationship between the photoreceptors and the
RPE is reestablished. Although shorter duration of
retinal detachment is associated with better morphological recovery, the morphology of the reattached
retina never returns to the normal state even if the
duration of detachment was for only 1 day.22 Morphologic recovery is generally poor in the area with
glial or RPE proliferation, because these cells appear to prevent the RPE-photoreceptor reapposition.22 In contrast, other studies23,24 using the rabbit
retina indicate that morphologic changes in the detached retina are reversible. A reattached retina may
appear normal approximately 12 weeks after reattachment. Therefore, there may be a species difference in the morphologic recovery of a reattached
retina. These experimental studies investigated the
morphologic recovery of the reattached retina for up

Table 5. Three-Month Postoperative Visual Acuity and Visual Changes
3-Months
Postopetrative
Visual Acuity

Visual
Improvement
(Eyes)

Mean 3-Month
Postoperative Visual
Acuitya

Mean 5-Year
Postoperative Visual
Acuityb

Mean Visual
Improvement
(Lines)

,0.3 (20 eyes)
$0.3 (12 eyes)

8 (40%)
9 (75%)

0.10
0.38

0.19
0.54

2.1 6 2.6
2.2 6 1.9

a
b

P 5 0.0090.
P , 0.0001 (Mann-Whitney U Test).
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to 6 months after reattachment. Based on our results, however, functional recovery in humans appears to continue for much longer.
Young age and low or no myopia may be associated with good morphologic recovery. At present,
however, no data with regard to age and degree of
myopia are available from experimental studies.
One characteristic feature of the patients in this
study is that they had a rather long duration of macular detachment. This probably results from the use
of long-term bed rest before the surgery to wait for
the absorption of the subretinal fluid. Also, at that
time, there may have been a long waiting time for
hospitalization at our institution. In contrast, currently
in most facilities (including our own), patients with retinal detachments are likely to have surgery promptly.
Because of this change, our data concerning macular
detachments of long duration may be valuable.
In this study, we used only the best correlated visual acuity as a parameter of visual function, because
preoperative and postoperative examination data
were often limited. Although best corrected visual
acuity is still the best parameter of macular function,
more detailed analysis using various parameters, such
as threshold macular perimetry and multifocal electroretinography, will be required in future studies.
The authors thank Donald G. Puro, M.D., Ph.D., for comments on
the original manuscript. This paper was published in the Nippon
Ganka Gakkai Zasshi (J Jpn Ophthalmol Soc) 1997;101:862–5.
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