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Aim: To report the anatomical and visual outcome in patients who underwent pneumoretinopexy (PnR) as a primary
procedure in unusual situations.

Abstract

Material Method: A prospective interventional analysis of 5 patients who underwent PnR as the primary treatment for
rhegmatogenous retinal detachment ( RRD), where either scleral buckling / vitrectomy was advised. Of the 5 patients
with RRD, 1st had left eye subtotal RRD with superotemporal break of more than 1 clock hour size with grade A PVR
changes, 2nd had left eye subtotal RRD with superonasal break with grade A PVR changes with torticollis, 3rd had left
eye near total RRD with superotemporal break with grade A PVR changes, 4th was one-eyed with right eye total RRD
with superior break with grade C PVR changes, and 5th had right eye temporal RRD with 2 retinal breaks which were
more than 2 clock hours apart with grade A PVR changes. Trial of PnR with appropriate head positioning was done in
all patients. Patients were followed up on postoperative day 1, 1 week, 1 month and 6 months. Anatomical and visual
outcomes were assessed.
Results: All patients had good anatomical and visual outcomes.
Conclusion: PnR can be considered as a primary treatment option in some simple RRDs with early PVR changes, even
though they are not the ideal indications. It can also be useful in the management of RRDs, where there is a limitation
for scleral buckling / vitrectomy.
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eye. As physician did not give fitness for surgery in view of
systemic co-morbidities like anemia with splenomegaly with
fungal vaginitis with neurofibromatosis type 1, PnR was
tried, in order to avoid PVR progression. Cryopexy was done
to the retinal break and 0.3 ml C3F8 pure gas was injected
through the pars plana route. Appropriate postoperative
head positioning was advised. On postoperative day
(POD)1, left eye retina was attached, vision was counting
finger 1 meter, which improved to 6/60 at 1 month and 6/36
at 6 months (Figure 1a and 1b).

Introduction

Pneumoretinopexy (PnR) is a minimally invasive,
nonincisional
surgical
procedure
used
to
treat
Rhegmatogenous Retinal Detachment (RRD), first described
by Rosengren in 1938.1 It consists of injecting an expandable
gas intravitreally, and applying retinal cryotherapy or laser
photocoagulation to seal retinal breaks.2 15% of retinal
detachments are repaired by PnR in the USA,3 and 16% were
repaired in UK and Ireland.4 Anatomical success rates of over
90% can be achieved with appropriate patient selection and
postoperative positioning.5 There maybe certain situations
where scleral buckling / vitrectomy is the ideal option, but
due to associated limitations PnR can be tried. In our study,
PnR has been tried in unusual indications like 2 breaks in
2 quadrants and retinal tears of more than 1 clock hour
size, which is similar to other studies.6 However, PnR was
done successfully for the first time in total RRD and in RRD
with torticollis in our study, which has not been reported in
literature to the best of our knowledge till date.

Case Series

1a

Case 1 : A 19 year old girl came with complaints of gradual
painless diminution of vision in left eye since 10 days.
Examination revealed left eye best corrected visual acuity
(BCVA) of counting fingers close to face. Anterior segment
was normal. Dilated fundus examination revealed subtotal
RRD extending from 10 ‘o clock to 4 ‘o clock, involving
macula, with a single large ( > 1 clock hour) superotemporal
break, with grade A (Proliferative Vitreo Retinopathy) PVR
changes. Right eye had BCVA of 6/6 with normal anterior
segment and fundus. Scleral buckling was planned in the left
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1b
Figure 1: (1a) pre operative and (1b) after PnR

Case 2: A 28 year old male came with chief complaints of
painless diminution of vision in left eye since 6 days. On
examination, left eye BCVA was hand movements. Anterior
segment was normal. Dilated fundus examination revealed
subtotal RRD extending from 3 o’ clock to 10 o’ clock,
involving macula with single small superonasal break with
grade A PVR changes. Right eye had BCVA of 6/60 and
myopic fundus. As he had left sided torticollis , maintaining
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2b

2b
Figure 2: (2a) pre operative and (2b) after PnR

supine position during surgery was difficult. As patient was
comfortable lying down in the left lateral position, PnR was
tried. Cryopexy was done to the retinal break and 0.3ml C3F8
was injected via pars plana route. Appropriate postoperative
head positioning was advised. On POD 1, left eye retina was
attached, vision was counting finger 4m, which improved to
6/60 at 1 month, and 6/24 at 6 months (Figure 2a and 2b).

CASE 2: Torticollis patient PnR

Case 3: A 58 year old male presented with left eye gradual
painless diminution of vision since 1 month. Examination
revealed left eye BCVA was hand movements. Anterior
segment was normal. Patient was pseudophakic. Dilated
fundus examination revealed near total RRD with single
small superotemporal break with grade A PVR . Right eye
had BCVA of 6/36 with anterior segment and fundus normal.
A trial of PnR was done as he had minimal PVR changes.
Cryopexy was done to the retinal break and 0.3ml C3F8 was
injected via pars plana route. Appropriate postoperative
head positioning was advised. On POD 1, left eye had
minimal residual fluid inferiorly with macula on, vision
was counting fingers 2 metres. On followup, subretinal fluid
(SRF) completely absorbed by day 4. Vision improved to the
3/60 at 1 month and 6/60 at 6 months (Figure 3a and 3b).

3a

Figure 3: (3a) pre operative and (3b) after PnR

4a

Case 4: A 75 year old male came with chief complaints of
gradual painless diminution of vision in the right eye since
3 months. On examination, right eye had vision of light
perception. "Anterior segment" was normal. Patient was
pseudophakic and one-eyed. Dilated fundus examination
revealed total RRD with single superior break with grade
C PVR changes (early star folds in 2 quadrants). Due to
age related risk of long surgical procedure, PnR was tried.
Cryopexy was done to the retinal break and 0.3ml of C3F8
was injected via pars plana route. Appropriate postoperative
head positioning was advised. On POD 1, right eye had
residual SRF inferiorly, which got absorbed totally in 1 week.
Vision was counting finger 1.5 metres, which improved to
1/60 at 1 month, and 3/60 at 6 months (Figure 4a and 4b).
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4b

Figure 4: (4a) pre operative and (4b) after PnR

Case 5: A 59 year old male presented with complaints of
painless diminution of vision in right eye since 1 month.
Examination revealed right eye BCVA of hand movements.
Anterior segment was normal. Dilated fundus examination
revealed temporal RRD extending from 8 ‘o clock to 12 ‘o
clock, with macula off, with 2 breaks, one at inferior limit
and the other at superior limit of the detachment with grade
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5a

5b
Figure 5: (5a) pre operative and (5b) after PnR
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A PVR changes. Left eye had BCVA of 6/36 and stable retina.
PnR was tried. Cryopexy was applied to both the breaks and
0.3ml C3F8 was injected via pars plana route. Patient was
advised face down with left lateral position. On POD 1, right
eye retina was attached, vision was counting fingers ½ m,
which improved to 6/60 at 1 month, and 6/24 at 6 months
(Figure 5a and 5b).

reported successful outcome with PnR for RRD with limited
grade C PVR changes, however extent of RD is not known.
5th patient had 2 breaks which were more than 3 clock
hours apart. PnR was tried. Appropriate head positioning
was advised. Both anatomical and visual outcomes were
satisfactory during followup. Similar cases with successful
outcomes were reported by Tornambe et al. No postoperative
complications were noted in all our patients. The anatomical
and visual outcomes were satisfactory in all patients during
immediate postoperative period and followup.

Discussion

Pneumoretinopexy is primarily indicated for the repair
of uncomplicated RRD. The ideal patients are those with
retinal breaks involving superior 8 clock hours of fundus,
and 1 break or a group of breaks within 1 clock hour. Chan
et al quoted an anatomical success rate of 71% to 84% in
phakic patients, and 41% to 67% in pseudophakic patients.
Hilton et al reported a high success rate of 90%.8,9 An Indian
study done by Dhami et al reported a success of 60%.10 A
multicenter randomised controlled trial comparing PnR and
scleral buckling (SB) revealed visual success ( postoperative
vision > 20/50 at 6 months) of 80% in PnR and 56% in SB.
Satisfactory results can still be achieved with expanded
indications (multiple breaks in multiple quadrants, large
tears upto 2 ½ clock hours in size and RRD with moderate
pvr) provided sequential alternation of head positioning
to tamponade all retinal breaks is done.7 Patients with
compromised conjunctival or scleral intergrity can also be
candidates for PnR.

Conclusion

Pneumoretinopexy remains an excellent option in the
management of some simple RRDs with minimal PVR.
It’s success in simple RRDs is well known. However, it’s
extended indications in certain situations could still be
successful.
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