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Abstract

Purpose To report the safety and efficacy of
simultaneous bilateral 25-gauge lens-sparing
vitrectomy for vascularly active stage 4
retinopathy of prematurity (ROP).
Methods Retrospective, noncomparative,
consecutive case series. Twenty eyes of 10
babies who presented with vascularly active
stage 4 ROP in both the eyes underwent
simultaneous bilateral 25-gauge lens-sparing
vitrectomy. After completing surgery for one
eye, the other eye was re-prepped as
performed before starting any new case of a
different patient and an entire new set of
disposable 25-gauge instruments were used.
During the post-operative period parents
were advised to keep separate eye drops for
each eye and to wash their hands in between
switching the eyes to put the drops.
Results The mean follow-up was 8.7 months
(range 4–17 months). None of the cases
developed any signs of infection. The anatomic
success rate for stage 4a was 100% (11/11 eyes)
and for stage 4b was 8/9 eyes (89%).
Conclusion These results show that
simultaneous bilateral 25-gauge lens-sparing
vitrectomy for stage 4 ROP is a safe and
effective procedure with a good outcome
provided both eyes of the baby are treated as
eyes of two different patients.
Eye (2015) 29, 1046–1050; doi:10.1038/eye.2015.78;
published online 22 May 2015

Introduction

Severe stage 3 retinopathy of prematurity (ROP)
with plus disease usually presents by
35–37 weeks of post-conceptional age (PCA).1

Inadequate laser or no treatment at this stage

may trigger the disease to progress to stage 4
and subsequently to stage 5 within 3–4 weeks.
The timing of surgery for stage 4 ROP is an
important consideration just as stage 3 requires
rapid laser when threshold or high-risk
prethreshold is reached. The ideal timing for
vitrectomy is when the vascular activity is
reducing with detachment just beginning. This
usually occurs around 40 weeks PCA, which is
the due date of the child.2

Few cases present in this window period with
bilateral vascularly active stage 4 ROP.
Vascularly active is defined as the presence of
plus disease with active new vessels. Giving a
gap of 2–3 weeks between vitrectomy for both
eyes, to prevent devastating complications like
bilateral endophthalmitis,3 could be disastrous
for the second eye as the progression of retinal
detachment in these cases is very fast and can
quickly end in stage 5 ROP and blindness. Also
giving general anaesthesia again within a short
duration could be risky in these preterm
children. We present our experience in
managing acute bilateral stage 4 ROP by doing
simultaneous bilateral 25-gauge lens-sparing
vitrectomy in the same sitting.

Materials and methods

This is a retrospective case series of babies who
underwent bilateral simultaneous 25-gauge
vitrectomy from November 2012 till February
2014. All the babies included in this study
presented with bilateral acute stage 4 ROP with
plus disease. All applicable institutional
regulations concerning the ethical use of human
volunteers were followed during this research
and approval from the ethics committee was
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also taken. Detailed informed consent was taken from the
parents explaining to them not only about the surgical
complications like vitreous haemorrhage, iatrogenic
retinotomies, need for lensectomy but also an increased
risk of bilateral endophthalmitis. All surgeries were
performed by a single surgeon (PKS). Under general
anaesthesia after doing an indirect ophthalmoscopy
standard three-port trans conjuctival 25-gauge vitrectomy
was performed in one eye. Intravitreal triamcinolone was
used in some for a more complete vitrectomy.4 At the end
of the surgery partial fluid-air exchange was performed
and sutures were applied only if sclerotomies were not
adequately sealed. After completing one eye surgery, all
the surgical drapes were removed and the other eye was
re-prepped with povidone-iodide, re-draped using fresh
set of sterile drapes and also the entire surgical staff
rescrubbed, as performed for any new surgery of a
different patient. A complete different set of sterile
surgical instruments were used including new 25-gauge
trocar and cannulas and the entire 25-gauge vitrectomy
set. The surgical procedure was performed in the same
way as the first eye and subconjunctival antibiotic and
steroids injection was given at the end of each surgery.
During the post-operative period, parents were advised to
keep separate eye drops for each eye and to wash their
hands in between putting the drops in each eye. All the
babies were examined on day 1 after surgery, then
2 weeks and monthly thereafter.

Results

Twenty eyes of 10 babies were operated during the study
period. The mean gestational age was 29.8 weeks (range
28–32 weeks) and mean birth weight was 1265 g (range
890–1700 g). The mean post-conceptional age at the time
of surgery was 38.5 weeks (range 37–42 weeks) and the
mean post natal age was 8.6 weeks (range 5–13 weeks).
All cases had bilateral stage 4 ROP with plus disease.
Eighteen eyes were in zone 1 and two in zone 2. Eleven
eyes had stage 4a while nine had 4b ROP. Six eyes of the
three cases were give prior laser before being referred
to our hospital. Four eyes of two cases were given
intravitreal avastin 1 week before vitrectomy to reduce
the vascularity and all these eyes remained stable at final
follow-up without giving any laser (Figure 1). Case 9 was
referred to us after giving laser and avastin elsewhere. In
five eyes of three patients avastin was given at the end of
vitrectomy, as they had very vascularly active disease. Of
these five eyes, endolaser was given in both eyes of one
case, whereas delayed laser was given in one eye of the
other patient when neovascularization returned 3 months
after surgery. ROP regressed in the remaining two eyes
with only avastin and vitrectomy without laser. The left
eye of case 10, both pre- and intraoperative avastin was
given (Table 1). Three eyes of the two cases developed
glaucoma post-operatively, which was controlled by
medications. Intravitreal triamcinolone to stain the
vitreous during vitrectomy was used only in one of these

Figure 1 (a and b) Preoperative fundus pictures of right and left eyes showing stage 4a and 4b respectively with vitreous haemorrhage.
(c and d) Post-operative fundus pictures showing stable 4a and 4b ROP in right and left eyes respectively. Both eyes were given
preoperative avastin and both regressed post vitrectomy without any laser.
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eyes. Lensectomy was performed in one eye with stage
4b, secondary to lens touch as the fibrous proliferation
was very anterior. The mean follow-up was 8.7 months
(range 4–17 months). None of the cases developed any
signs of infection. All the nine cases of stage 4a remained
stable till last follow-up (Figure 2). The anatomic success

rate for stage 4a was 100%. Only one eye with stage 4b
progressed to stage 5. No prior or intraoperative laser or
avastin was given in this eye. The anatomic success of
stage 4b was 8/9 eyes (89%). Nine eyes (45%) developed
high myopia (46-dioptre sphere). All these had finished
at least a 6 month follow-up. In other cases, the refractive

Table 1 Baseline characteristics and treatment outcome

Case no. GA
(weeks)

BW (g) PCA
(weeks)

Eye Zone Stage Preoperative
laser

Intraoperative
laser

Preoperative
avastin

Intraoperative
avastin

Final
outcome

1 32 1550 38 RE 1 4a N N Y N F
LE 1 4b N N Y N F

2 29 890 37 RE 1 4a N Na N Y F
LE 1 4a N N N Y F

3 32 1700 40 RE 1 4a N Y N Y F
LE 1 4b N Y N Y F

4 28 1000 39 RE 1 4a Y N N N F
LE 1 4b Y N N N F

5 30 1500 38.4 RE 1 4b Y N N N F
LE 1 4b Y N N N F

6 28 900 38 RE 1 4a Y N N N F
LE 1 4a Y N N N F

7 29 940 42 RE 2 4a Y Y N N F
LE 2 4a Y Y N N F

8 32 1450 39 RE 1 4b N N N N U
LE 1 4b N N N N F

9 28 1420 38 RE 1 4b Y N Y N F
LE 1 4b Y N Y N F

10 30 1300 38 RE 1 4a N N Y N F
LE 1 4a N N Y Y F

Abbreviations: BW, birth weight; F, favourable; GA, gestational age; LE, left eye; N, no; no., number; PCA, Post-conceptional Age; RE, right eye;
U, unfavourable; Y, yes. aDelayed post-operative laser given 3 months after surgery.

Figure 2 (a and b) Preoperative fundus picture of right and left eyes showing stage 4a ROP. (c and d) Post-operative fundus picture of
both the eyes showing regressed 4a ROP.
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error could not be assessed due to shorter follow-up in
these infants. Three eyes had additional glaucoma. The
corneal diameters for these three eyes were 12mm for two
and 11mm for one eye.

Discussion

Bilateral simultaneous cataract surgeries have been
reported in paediatric age group5,6 and in adults.7

However, it still remains quite controversial3,8 as one of
the main reasons is risk of bilateral endophthalmitis,
which could lead to bilateral visual loss. The reported
incidence of endophthalmitis following simultaneous
bilateral cataract surgery is between 0.15 and 1.1%, as
compared with 0.1% or less following unilateral or
sequential cataract extractions.9 Endophthalmitis rates
after adult 20- or 25-gauge vitrectomies is 0.03%.10 Rate of
endophthalmitis after vitrectomy for ROP is not known.11

We chose to perform bilateral simultaneous vitrectomy as
delay of 2–3 weeks between the two eyes would have led
to stage 5 ROP and blindness in the latter eye. Moreover
giving general anaesthesia twice within a short
duration in these preterm babies can also be risky.
None of our cases developed any signs of infection or
endophthalmitis. This could be because we re-prepped
the second eye in the same way as performed for any new
surgical case of a different patient, and new set of
disposable instruments were used and the entire surgical
staff were also rescrubbed. Post-operatively the parents
were instructed to use a different set of eye drops for each
eye and to wash their hands in between applying the
drops in each eye. The incidence of glaucoma in our study
was was 15% (3/20), which is similar to the study by
Iwahashi-Shima et al.12

No previous reports have focused specifically on
bilateral simultaneous lens-sparing vitrectomy for acute
stage 4a ROP. Azuma et al13 have reported bilateral
simultaneous ROP-related vitrectomy but in their series of
22 eyes they did not mention how many of their cases
underwent bilateral simultaneous surgery. Moreover
their outcome was very poor (100% failure) in cases with
lens-sparing vitrectomy compared with the lensectomy
vitrectomy group. In our study only one case required
lensectomy because of lens touch. No pre- or
intraoperative laser or avastin was given in this case. It is
known that preoperative laser or avastin improves the
final outcome.14,15 The anatomical outcome for stage 4a
was 100% (11/11 eyes) and for 4b was 89% (8/9 eyes),
which is similar to the studies published previously.16–18

Treatment option other than vitrectomy is scleral buckle,
which has certain limitations. First, it is suitable for only
anterior traction and not for posterior detachments.
Second, it does not restore normal retinal anatomy and
finally it causes anisometropia, which can lead to

amblyopia.19 Observation is also an option in certain
stage 4a detachments as some of these get better
spontaneously. But these should not be progressive with
the absence of plus disease. All our cases were active with
plus disease.
Drawbacks of our study are its retrospective nature and

a small sample size. Thus bilateral simultaneous
vitrectomy for stage 4 ROP can be performed in cases
where there is a simultaneous risk of fast progression to
stage 5 ROP in both eyes. However all sterile precautions
need to be followed for the second eye surgery as
performed for any new case and parents also need to be
counselled regarding the rare complication of bilateral
endophthalmitis. We recommend further studies with
larger numbers to support our findings.

Summary

What was known before
K Bilateral simultaneous intraocular surgeries are not

routinely performed because of increased risk of bilateral
endophthalmitis.

What this study adds
K Bilateral simultaneous vitrectomy for bilateral vascularly

active stage 4 ROP can be performed.
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