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Outcomes of Retinectomy in Rhegmatogenous Retinal
Detachment with Proliferative Vitreoretinopathy

ABSTRACT

Saliha Naz, Syed Fawad Rizvi, Faisal Murtaza and Basheeran Shehzadi

Objective: To evaluate the anatomical and functional outcomes of retinectomy in the management of primary
rhegmatogenous retinal detachments with inferior retinal breaks and advanced proliferative vitreoretinopathy (PVR C).
Study Design: Quasi-experimental study.
Place and Duration of Study: LRBT, Free Base Eye Hospital, Karachi, from July 2015 to June 2017.
Methodology: Forty eyes of 40 patients with primary inferior retinal breaks macula off detachments and advanced
proliferative vitreoretinopathy (grade C) in which retinectomy was performed were included. Primary outcome measured
was anatomic success, defined as complete retinal reattachment between neurosensory retina and retinal pigment
epithelium at six months follow-up. Secondary outcomes included changes in best corrected visual acuity and
postoperative complications. The follow-up period was up to six months after the last surgery. Association was determined
between the retinectomy extension and the best corrected visual acuity postoperatively.
Results: Retina was reattached after single operation in 29 eyes (72.5%), after the second operation in eight eyes (20%),
and after the third operation in two eyes (5%). Final retinal reattachment was achieved in 39 out of 40 eyes (97.5%). The
preoperative visual acuity was counting fingers CF in eight eyes (20%), hand motion HM in 28 eyes (70%), and light
perception PL in four eyes (10%). The postoperative visual acuity improved in 27 eyes (67.5%), remained stable in 11 eyes
(27.5%), and worsened in 2 eyes (5%). There was no statistically significant association between the retinectomy
extension and maximum postoperative best corrected visual acuity (p=0.098). The significant postoperative complications
were retinal redetachment and hypotony.
Conclusion: Retinectomies are effective in managing primary rhegmatogenous retinal detachment with severe PVR
(PVR C), and Increase the final retinal reattachment rate.
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INTRODUCTION

Rhegmatogenous retinal detachment (RRD) complicated by inferior retinal breaks and proliferative
vitreoretinopathy (PVR) remains a challenging situation
for vitreoretinal surgery.1 High grade PVR (PVR C) is the
most common cause of recurrent retinal detachment
after surgery.2 The main problem is that any classic
endotamponade agent, either gas or silicone oil, does
not completely cover the lower quadrant; and the highgrade PVR leads to recurrence of the retinal
detachment.2 Some surgeons prefer scleral buckling
(SB) combined with vitrectomy to increase the endo
tamponading effect. But the use of the scleral buckle has
its own complications, such as choroidal hemorrhage,
prolonged operation time, refractive change, diplopia,
possible decreased retinal blood flow and risk of anterior
segment ischemia.3
Machemer introduced the term retinotomy and retinectomy. These procedures were reserved for complicated
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RDs as a secondary procedure to achieve retinal
flatening.4 Retinectomies are indicated when the retina
is shortened by a long standing detachment with intrinsic
retinal shortening, proliferation and fibrous contraction.5
This shortening of the retina prevents the approximation
of the neurosensory retina with the retinal pigment
epithelium during or after surgery.
Nowadays, there is a generalized shift towards the use
of primary vitrectomy by majority of surgeons rather than
scleral buckling as the first choice and retinectomy as a
primary procedure for advanced PVR.6 In the past,
retinectomy was used to deal high risk cases with
eminent surgical failure like complicated tractional retinal
detachments, endophthalmitis, acute retinal necrosis
and post-traumatic cases.
The aim of this study was to evaluate the role of retinectomy as a first line procedure for the treatment of primary
rhegmatogenous retinal detachments (RRDs) with
advanced PVR (grade C) and for evaluation of changes
in visual acuity and postoperative complications.

METHODOLOGY

Forty eyes of 40 patients with primary RRD with inferior
retinal breaks and PVR >C3 (according to the
classification of Retina Society) were enrolled in the
study after approval of the Hospital Ethical Committee
and patient's written informed consent.
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Inclusion criteria were age over 18 years, primary RRD,
one or more inferior breaks (horseshoe tear or round
hole between 4 o'clock and 8 o'clock), and PVR >C3.
Exclusion criteria were previously operated eyes by
buckle or vitrectomy, retinal dialysis, giant retinal tears,
macular holes, proliferative diabetic retinopathy, trauma,
retinal vascular diseases, and choroidal detachment.
All patients had clinical examinations by slit-lamp
biomicroscopy and indirect ophthalmoscopy. Preoperative
data collected on each patient included age, gender,
visual acuity, intraocular pressure (IOP), type and
distribution of all retinal breaks, area of detachment and
grade of PVR, and no signs of previous retinal surgery.

The surgical technique included 360 peritomy, standard
20 guage pars plana vitrectomy, which was done by an
experienced vitreoretinal surgeon under general or
retrobulbar anesthesia using Constellation Vision
System (Alcon) and LUMERA-700 microscope with
SDI III BIOM. After meticulous vitreous removal,
subretinal fluid was drained via accessible retinal break
with injection of a perfluorocarbon liquid. The decision of
retinectomy extension was taken by the surgeon on
table when residual traction could not be released
from 180o to 360o as required. A 360o endolaser photocoagulation was carried out and direct PFCL silicon oil
exchange was done. To tamponade, the retina
postoperatively 5000 centistokes silicone oil was used in
every case. All patients were postured face-down (50
minutes of every hour with 10 minutes rest) for two
weeks after surgery.
o

The anatomic success, visual acuity, and complications
were recorded and analyzed. The anatomical success
was defined as retinal reattachment up to 6 months
postoperatively. Eyes with redetachments after first
surgery (because of recurrent PVR) underwent another
procedure for removal of silicon oil, epiretinal and
subretinal membranes and extension of retinectomy.
This was followed by endolaser photocoagulation and
silicon oil refill.

time of six months, ranging from six to 24 months. The
preoperative BCVA was counting fingers (CF) in 8
patients (20%), hand motions (HM) in 28 patients (70%),
and light perception (PL) in 4 patients (10%), as shown
in Figure 2. Before the operation, two eyes (5%) were
aphakic, 18 eyes (45%) were pseudophakic, and 20
eyes (50%) were phakic. The mean preoperative IOP
was 11.5 ±3.7 mmHg ranging from 5 to 21 mmHg. The
PVR was classified as grade C3-C6 in 24 eyes (60%),
and C7-C12 in 12 eyes (30%), (Figure 3). Four of the 40
eyes (10%) had anterior PVR. All eyes were macula-off
detachments.
The complete postoperative retinal flattening or reattachment after a single operation was achieved in 29 of 40
eyes (72.5%), after two operations in 8 eyes (20%), and
after the third operation in 2 eyes (5%). One eye (2.5%)
did not achieve retinal reattachment even after the
third surgery. At the end of follow-up, the retina was

Figure 1: Gender distribution.

Statistical analysis was done using SPSS version 13.0.
Normality of data was checked by Kolmogorov-Smirnov
test. Median with interquartile value (due to nonparametric data) for quantitative variable (age), mean (SD)
for following normal distribution assumptions and
frequencies along with percentages for qualitative
variables were used to describe the data. Chi-square
test to check association between the extension of
retinectomy and postoperative visual acuity was applied.
A p-value of <0.05 was considered statistically significant.

RESULTS

Forty eyes of 40 patients were included in this study, 29
(72.5%) males and 11 (27.5%) females, as shown in
Figure 1, with a median age (IQR) of 51.5 (21) years
(between 18 and 65 years) and a minimum follow-up

Figure 2: Preoperative BCVA in CF, HM and PL.
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successfully reattached in 39 eyes (97.5%), (Figure 4).
The final anatomical success rate was 97.5%, as shown
in Table I.

At six months postoperatively, 27 (67.5%) eyes improved
their BCVA, stability in 11 (27.5%), while worsening of
vision was observed in 2 (5%). No patient achieved a
postoperative BCVA better than 6/36. Regarding the
extension of the retinectomy, 20 (50%) eyes underwent
a retinectomy up to 180°, 10 (25%) from 181o to 270o and
the remaining 10 (25%) from 271o to 360o to achieve the
flattening of the retina. There was no significant relationship between the retinectomy extension and maximum
postoperative best corrected visual acuity (p=0.098), as
shown in Table II.

Figure 3: Rhegmatogenous retinal detachment with PVR C.

Two eyes (5%) had an intraocular pressure <5 mmHg
at six months of follow-up. Not even a single eye
developed phthisis bulbi up to six months of follow-up.

DISCUSSION

Proliferative vitreoretinopathy is the main cause of
failure in retinal detachment surgeries.7,8 The complete
removal of preretinal membranes and traction of the
retina in severe PVR (PVR grade C) is not possible
without relaxing retinectomies.9 This study shows the
effect of retinectomy in primary RRD surgery with
advanced PVR C. The rate of anatomical success in this
study after the first retinectomy was 72.5%, and the final
success rate after the second and third retinectomies
was 97.5%, which is comparable with previous national
and global studies carried out to evaluate the result of
retinectomy with a success rate between 52% to
98.8%.5,7,10-13 This diversity in the results are attributed
to the differences in the severity of the pathology, the
degrees of retinectomy extension, the inclusion and
exclusion criteria and surgical approaches.

Figure 4: Postoperative attached retina with silicon oil.

Table I: Anatomical outcome after pars plana vitrectomy with retinectomy.
Total No. of surgeries

Final retina status

*final retina status

1.00 Frequency (% of total)
2.00 Frequency (% of total)
3.00 Frequency (% of total)

Total
Final anatomical success (% of total)

Attached

Detached

8 (20%)

0 (0%)

29 (72.5%)
2 (5%)

39 (97.5%)

Total

0 (0.0%)

29 (72.5%)
8 (20%)

1 (2.5%)

3 (7.5%)

1 (2.5%)

40 (100%)

Table II: Outcomes of retinectomy in rhegmatogenous retinal detachment with proliferative vitreoretinopathy.
Postoperative BCVA
6/36
6/60
4/60
2/60
1/60

180.00

200.00

% of total

2.5%

0.0%

% of Total

5.0%

% of Total

2.5%

% of Total

2.5%

% of Total

10.0%

% of Total

10.0%

% of Total

17.5%

% of Total

0.0%

Count
Count
Count
Count
Count

CF

Count

HM

Count

PL
Total

850

Count

Count

% of Total

1

Retinectomy extension

360.00

0.0%

2.5%

0.0%

5.0%

alue=23.575

0.0%

0.0%

0.0%

5.0%

P=0.098

0.0%

0.0%

0.0%

2.5%

0.0%

0.0%

0.0%

2.5%

0.0%

0.0%

2.5%

12.5%

7.5%

5.0%

7.5%

2.5%

32.5%

0.0%

10.0%

5.0%

2.5%

35.0%

0.0%

2.5%

0.0%

2.5%

5.0%

17.5%

15.0%

0

0

0

0

1

0

0

1

0

0

4

0

0

7

0.0%
0.0%
0.0%
0.0%
3
0

0

0

20

3

50.0%

p-value

300.00

2

4

Total

270.00

7.5%

2
4

1

7

1
0
0
0
0

0
0
0
0
1

3

1

2

1

0

6

1

4

10.0%

2
2
1

Chisquare
df =28

1
5

13
14
2

40

100.0%
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The rate of reoperation after the first procedure in this
study was 27.5%. Other national and global studies
showed a recurrent detachment rate of 17 to 48% after
180°-360° retinectomies.5,7,14 The retinectomy causes
exposure of retinal pigment epithelium, with subsequent
migration of pigment and inflammatory cells on the
retinal surface, enhancing postoperative PVR.15-17

The improvement in the best corrected visual acuity
(BCVA) in this study is comparable to the study
performed by Tranos et al., in which the BCVA improved
by 72%, remained the same by 22%, and worsened in
6%,6 while Grigoropoulas et al. in their series reported a
less favourable outcome with improvement in VA in 138
eyes (45%), stabilisation in 73 eyes (24%), and
deterioration in 89 (29%).12
This can be explained on the basis that Grigoropoulas in
his study included not only PVR secondary to RRD, but
also post-traumatic and tractional RRDs, vasoproliferative
vasculitides, acute retinal necrosis and endophthalmitis.

Tseng et al. reported that lens removal is not mandatory
in all cases of PVR10 in distinction to the technique of
Quiram et al., that dissection of the anterior base
routinely includes the removal of the crystalline lens or
intraocular lens.11 In this study, only two cases required
lensectomy during surgery for clear vision and complete
relief of traction.

Han et al. and Grigoropoulos et al. considered the size
of the retinectomy as a risk factor against the recovery of
visual function,12,18 while Khaled AG Shalaby found no
statistically significant relationship between the size of
the retinectomy and postoperative visual acuity.9 This
study also showed no statistically significant relationship
between the anatomical and functional results and the
size of the retinectomy. Eyes achieving the best
postoperative BCVA were those that had a better initial
preoperative visual acuity.

The cause of recurrent redetachment is the reproliferation of membranes on the posterior border of the
retinectomy and formation of new breaks.18,19 Tseng et
al. reported that redetachment depends on the extent of
retinotomy and it has been reported that it occurs in 18%
to 100% of cases.10 Shalaby reported a recurrent RRD
rate of 18.4% due to reproliferation of the epiretinal
membranes at the posterior border of the retinotomy. 9
This study showed a redetachment rate of 27.5% after
the first surgery, which is worse than the results reported
by Shalaby.

After a large retinectomy, postoperative ocular hypotony
is frequently encountered and previous studies showed
a rate of 15-40% in the eyes with 360o retinectomy.20-24
This study showed a rate of only 5% and no patient
developed phthisis bulbi. The decreased rate of ocular
hypotony could be attributable to the use of 5000cs
silicone oil as a postoperative tamponade in all cases
and its delayed removal.

The smaller sample size, the shorter follow-up period,
and the lack of comparative group in which vitrectomy
combined with the scleral buckling performed for the
treatment of advanced PVR, are the main limitations of
this study.

CONCLUSION

Proliferative vitreoretinopathy is a main cause of surgical
failure of RRD, and occasionally repeated procedures
are required to achieve retinal flattening. Retinectomy
can lead to a higher anatomical success rate in
advanced PVR cases by relaxing the stiff retina and can
result in improved outcomes in terms of final visual
acuity or ocular hypotony.
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