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ABSTRACT

In the case of rhegmatogenous retinal detachment (RRD), pneumatic retinopexy is an alternative choice
besides scleral buckling and pars plana vitrectomy. This case series describes two cases of RRD with
superotemporal tear treated succesfully with pneumatic retinopexy. The expandable gas used in this
study was 0.4 cc perfluoropropane (CsFs) gas, patient’s head is immediately positioned face down
(prone), then slowly turned into an upright position in accordance with the tear for 1-3 days. Laser
retinopexy using an argon laser is performed after the retina is properly reattached. Ten months after
pneumatic retinopexy, the VA of RE in case | remained at 6/18 with reattached retina. At four weeks,
VA of RE in case Il was at 3/60 with reattached retina. VA of both cases was relatively satisfactory with
retinal reattachment in a single procedure. The anatomical and functional success of pneumatic
retinopexy is related to macular status before surgery, retinal detachment area, phakic status, or the
presence of PVR and high myopia.

Keywords : Rhegmatogenous, retinal detachment, pneumatic retinopexy

etinal detachment is the separation
of the neurosensory retinal layer
from the retinal layer of the pigment
epithelium with accumulation of
sub-retinal fluid. There are three
types of retinal detachments, namely

been studied. The technique is mainly
divided into pneumatic retinopexy, scleral
buckle, pars plana vitrectomy with intra-
ocular tamponade.s-s

Pneumatic  retinopexy is a
minimally invasive and non-incisional

rhegmatogenous, exudative, and tractional.
Rhegmatogenous retinal detachment (RRD)
is the most common type.1-3

The purpose of surgery on RRD is to close
the retinal tear and release vitreous traction
from the retina in the hope of obtaining an
anatomical success in the form of
permanent  retinal  attachment and
restoration of visual function. The operating
technique currently used in the management
of retinal detachment is based on the
evolution of various techniques that have

procedure for RRD therapy. Pneumatic
retinopexy is done by injecting
transconjunctival gas through pars plana.
This procedure was first introduced by
Rosengren in 1938, but at that time this
method was not widely practiced until it
was published by Hilton and Grizzard in
1986, and currently known as modern
pneumatic retinopexy. 4910 Closure of
retinal tears using tamponade gas bubbles
will occur due to the influence of gas-liquid
surface pressure and "flotation effect" on
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retinal tears. Then laser photocoagulation or
cryocoagulation is performed for a more
permanent retinal attachment. The gas that
is usually used in this technique is 0.3-0.6
ml 100% sulfur hexafluoride (SFs) or 0.3 ml
of 100% CsFs. The purpose of the injection
of expandable gas into the vitreous cavity is
to keep the retina in position, and permanent
retinal tears can be bonded with laser
photocoagulation  or  cryocoagulation.
Front-eye para-syntheses are often needed
to reduce intraocular pressure as a result of
the gas injection.11,121314 The major
complication for pneumatic retinopexy is
the formation of new retinal tears, which
usually occurs at the inferior area. The
injected gas can move into the sub-retina
layer, especially if the gas bubble is in the
form of “fish eggs”. The lens and retina can
be accidentally punctured by a needle. The
risk of endophthalmitis is the risk of
infection that can occur as well as the risk
of all intraocular interventions.z,15,16

This  procedure has  several
advantages such as higher patient comfort,
cheaper cost, relatively simpler, requires
minimal manipulation, and less
postoperative refraction changes. The
incidence of cataract formation after
pneumatic retinopexy is also reported to be
much lower than other techniques.z, 3

In addition, pneumatic retinopexy
can be performed in an office setting, hence
reducing  operating  room  delays.
Collaboration with patients is an important
factor to maintain the effect of intraocular
tamponade from gas to achieve the desired
results. A better results of visual acuity are
often reported in this procedure.

The procedure for pneumatic
retinopexy used in this study was as
follows: (1) The patient was laid down on
the operating table; (2) Aseptic and
antiseptic steps were performed; (3)
Installation of eye drapes and blepharostat
were installed; (4) Paracentesis of 0.2 cc of
vitreous; (5) Intraocular injection of 0.4 cc
perfluoropropane (CsFs) gas with 30G
needle right in front of the plane gently and
quickly to form a single gas bubble and to
avoid the formation of fish egg gas bubbles

or small bubbles that will reduce
visualization and temponade effectiveness.
917,18 After the gas was injected, patient’s
head is immediately positioned face down
(prone), then slowly turned into an upright
position in accordance with the tear for 1-3
days. The patient position after the gas
injection is paramount; the patient will
undergo funduscopy examination within 1-
3 days after gas injection. Laser retinopexy
using an argon laser is performed after the
retina is properly reattached. The position
of the gas bubble can be shifted so that the
laser retinopexy can be performed in an
easier manner.11,17,19

The purpose of this case series is to
describe two cases of RRD with a break or
tear located in the superotemporal treated
successfully with pneumatic retinopexy.

CASE SERIES

Case 1

A 48 year-old woman, works as a domestic
worker, was referred from Permata Bekasi
Hospital on 9 February 2017 with a chief
complaint of dark spot at the bottom of her
right eye vision since 10 days ago. There is
no history of using high powered myopic
glasses, no history of trauma, and no history
of eye surgery. Past medical history of
systemic diseases is unremarkable. The
general health status is within normal limits.
From ophthalmic exam, the visual acuity
(VA) of right eye (RE) = 0.5/60 (correction
+2) = 3/60 and no improvement with
pinhole (PH), VA of left eye (LE) = 0.5/60
and no improvement with PH. Intraocular
pressure (I0P) of RE =11.3 mmHg and IOP
of LE = 14.0 mmHg, anterior segment is
within ~ normal,  posterior  segment
examination found a retinal detachment at
two superior quadrants of the RE, with a
superotemporal horseshoe-shaped tear at
the 11 o’clock meridian within one clock
hour and negative macular reflex. The
patient was diagnosed with RRD of the RE
and immediately scheduled for pneumatic
retinopexy with topical anesthesia.
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The postoperative therapy is Cendo
P-pred (contains neomycin sulphate,
prednisolone acetate, and polymyxin B
sulphate ) 6 drops daily, Cendo LFX
(Levofloxacin 5 mg/ml) 6 drops daily,
Ciprofloxacin 500 mg twice daily and
mefenamic acid 500mg 2x1 tablets per day.
Postoperative position instructions are half
an hour of head-down prone position, 15
minutes of head-up prone, and then
continued with semi fowler position with
the left cheek pressed against the pillow. On
the first follow-up day, VA of RE was 6/45
and no improvement with PH. Examination
of the posterior segment found reattached
retina and gas-filled vitreous cavity. 10P
was within normal. Cendo P-Pred 6 drops
daily and Cendo LFX 6 drops daily
therapies were continued. On the second
follow-up day, one week after the gas
injection, VA of RE improved to 6/30 but
no improvement with PH. Posterior
segment examination revealed reattached
retina and gas-filled vitreous cavity. Hence,
laser retinopexy was performed with a total
number of burns of 935, 240 mW power,
0.1 seconds time setting, and spot size of
200 pum. Three months after the injection,
there was a VA improvement of the RE to
6/24. At four months follow-up, VA of RE
improved to 6/18. The patient was then
advised to return for follow-up after 6
months. Ten months after pneumatic
retinopexy, the VA of RE remained at 6/18
with reattached retina.
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Fig 1. Funduscopy illustration of case | showing
a retinal detachment at two superior quadrant of
the RE, with a superotemporal horshoe-shaped
tear at the 11 o'clock meridian within one clock
hour

Case 2

A 62-year-old man was referred from the
Tangerang Regional Public Hospital on 31
July 2017 with the chief complaint of
blurred RE since 1 month ago. There was
no history of high-powered myopic glasses,
trauma, or eye surgery. Past medical history
and  systemic  abnormalities  were
unremarkable. The general health condition
was within normal limits. From ophthalmic
examination, VA of RE = 3/60 (correction
S + 2.50) = 6/45 and no improvement with
PH, VA of LE = 6/12 (correction S-0.75) =
6/6. IOP of RE = 10.3 mmHg and IOP of
LE = 12.0 mmHg. Examination of the
anterior segment revealed grade 11 turbidity
of the lens.

From posterior segment
examination, retinal detachment was found
at the superior temporal quadrant of the RE
and a superotemporal break at 11 o'clock
meridian within 1 clock hour with a positive
macular reflex. The patient was diagnosed
with RRD of RE without proliferative
vitreoretinopathy (PVR) and immature
senile cataracts on both eyes. Expandable
gas injection was performed after the
diagnosis was made and on the first day of
follow-up, postoperative posterior segment
examination showed reattached retina and
the gas-filled vitreous cavity. IOP of both
eyes was within normal. Pharmacological
therapies given were Cendo P-Pred 6 drops
daily and cendo LFX 6 drops daily. Patients
were advised to return for follow-up in one
week.

On second follow-up day, one week
after gas injection, VA of RE was at 3/60.
Examination of the posterior segment
showed reattached retina and gas-filled
vitreous cavity. Laser retinopexy was
performed with a total number of burns of
454, 240 mW power, 0.1-0.2 seconds time
setting, and spot size of 200 um. Three
weeks after gas injection, the uncorrected
VA of RE was 6/60, the IOP was 14 mmHg,
and retina was reattached.
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Fig 2. Funduscopy illustration of case 2
showing retinal detachment at the superior
temporal quadrant of the RE and a
superotemporal break at 11 o'clock meridian
within 1 clock hour

All patients in this case series were operated
in the operating theater. The laser
photocoagulation was performed within
one week after the gas injection procedure.
Cataract complications were not found in
both cases. The informed consent form
about the postoperative head position was
fully explained to the patient.

DISCUSSION

In RRD, pneumatic retinopexy carried out
by Ryan SJ at symptom length < 7 days,
with the retinal detachment area limited to
1-2 quadrants, the location of the retinal tear
at superotemporal, macular on and maximal
grade B PVR and the phacic eye. Pneumatic
retinopexy requires accurate peripheral
retinal examination. Therefore, if the
vitreous base is blocked by the presence of
cortex, posterior capsule and vitreous
opacities or lens opacities, then this
pneumatic retinopexy action should be
avoided.19-21 According to Ryan, an
indication of pneumatic retinopexy is that
the location of retinal tears is greater than 1
hour or multiple tears that extend for more
than 1 hour, inferior tear of the retina by 4
hours, the presence of grade C or D PVR,
people with glaucoma, pseudophakic
anterior 10L, physical or mental disability
which makes it difficult to maintain the
necessary position, and media opacity
which makes it difficult to examine the

retina. Some experts had tried to take treat
inferior retinal tear, but with a very
uncomfortable post-operation position for
the patient, i.e. the downward-tilted head-
down position to achieve the effects of
tamponade on the retinal tears. Ten out of
thirteen (76.9%) eyes with inferior
detachment achieved reattachment with
pneumatic retinopexy in a study by Hwang
(2011)22, and a study by Sharma (2004)
achieved successful reattachment with a
single operation in 39 out of the 48 patients
(81.3%) with inferior breaks2s. Another
study by Chang (2003) also supported the
high rate of success using inverted
pneumatic retinopexy for inferior retinal
break with 10 out 11 reattachment rate.24
Patient cooperation is crucial for the desired
the gas bubble tamponade effects of
pneumatic retinopexy.1s, 20, 25

In this case series, all patients were
injected with 100% CzFs to provide a more
optimal tamponade effect. Macular hole
closure rates have been reported in studies
comparing water (20%) versus SFe (20%),
and CsFs (12-16%).26 The primary
reattachment rate was 78.13%, final
reattachment rate was 96.88%, air
tamponade had equivalent effects with CsFs
gas tamponade in the management of RRDs
with inferior breaks .27  Short-term
anatomical and visual outcomes were
similar in eyes treated with either SFe or
CsFs, independently to the stage of the
macular hole.2s

About 40% of all RRD can be
repaired using a pneumatic retinopexy
procedure.  The reason for the
underutilization of pneumatic retinopexy is
that inability to eliminate the vitreoretina
traction, difficulty to explore all possible
retinal break, and high variability in patient
compliance for postoperative
positioning.e2s The success rate of
pneumatic retinopexy surgery has been
reported by Chan et al (2008).14 In the
report, it was stated that the success rate of
a single procedure pneumatic retinopexy in
phakic patients was between 71-84%. In
pseudophakic patients, the success rate is
lower at 41-67%. A multicenter randomized
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controlled trial comparing pneumatic
retinopexy and scleral buckling revealed
that postoperative vision of 20/50 or better
at 6 months follow-up showed better results
in  pneumatic retinopexy, i.e. 80%
compared to 56% in scleral buckling
procedure. Vision rehabilitation was also
significantly faster in the pneumatic
retinopexy group. In the PIVOT test,
patients who underwent pneumatic
retinopexy also had better VA results than
vitrectomy in the first one year.4,30,31

The incidence of new tears after the
pneumatic retinopexy procedure has been
reported at 22% and mostly occurs in the
inferior area in the countercoupe
position.4,29,31

VA of both cases was relatively
satisfactory with retina reattached in a
single operation. This is due to the phakic
status, still-attached macula, retinal
detachment area is still limited to 1 or 2
quadrants, and absence of PVR. This is in
accordance with another study which states
that the postoperative VA is affected by
macular status before surgery, duration of
detached macula, history of difficult
surgery, or the presence of PVR.
Detachment of the macula can cause
photoreceptor degeneration that hampers
postoperative VA improvement. According
to several studies, the success rate of
pneumatic retinopexy in the pseudophakic
eye is lower than in the phakic eye.s,18,31

CONCLUSION
Anatomical and functional success of
pneumatic retinopexy is related to macular
status before surgery, retinal detachment
area, phakic status, or the presence of PVR.
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