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Abstract. Pneumatic retinopexy has become an important surgical technique in the modern era of
retinal surgical management for retinal detachments. It is primarily indicated for uncomplicated retinal
detachments with retinal breaks involving the superior 8 clock hours of the fundus, although more
complex retinal detachments may be successfully managed with this technique on a selected basis.
Qualified candidates must be willing to maintain a specific head posture for five or more days for optimal
outcome with pneumatic retinopexy. Basic surgical steps of pneumatic retinopexy include retinopexy of
retinal breaks with cryotherapy or laser, intraocular gas injection before or after retinopexy, and
maintenance of proper head posture by the patient for the required time period after surgery. Phakic eyes
fared better than nonphakic eyes for pneumatic retinopexy, with the single-operation successes of 71--84%
for the former and 41--67% for the latter. Despite lower single-operation successes with pneumatic
retinopexy in comparison to sclera buckling, the multicenter pneumatic retinopexy trial and other
published reports have shown that the final anatomical and visual outcomes are not disadvantaged by the
initial pneumatic retinopexy. An extensive discussion of complications associated with pneumatic
retinopexy is presented. In addition, a key feature of this review is a comprehensive update in the outcome
of pneumatic retinopexy in published reports from 1986 to the present in chronological order not
available in the current literature. This comprehensive summary shows updated average surgical outcomes
for the 4,138 eyes in the 21-year period to be similar to previous reports: single-operation successes
(74.4%), final operation successes (96.1%), new retinal breaks (11.7%), and proliferative vitreoretinopathy (5.2%). (Surv Ophthalmol 53:443--478, 2008. Ó 2008 Elsevier Inc. All rights reserved.)
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can be managed by pneumatic retinopexy.40 Its
efficacy for repairing a retinal detachment depends
on three cardinal steps: 1) induction of retinopexy
around all retinal breaks with cryopexy or laser; 2)

Pneumatic retinopexy (PR) is an office-based procedure designed for repairing selected retinal
detachments. Brinton and Hilton estimated that at
least 40% of rhegmatogenous retinal detachments
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intraocular gas injection; and 3) consistent postoperative head positioning for appropriate gas
tamponade to achieve closure of the retinal breaks.
Since its introduction in 1985,111 PR has become
a well-accepted alternative surgical technique to
scleral buckling and vitrectomy for uncomplicated
rhegmatogenous retinal detachments with superior
retinal breaks in the modern era of retinal surgical
management. Proponents of PR have underscored
the advantages of less tissue trauma, usual lack of
major complications, no hospitalization, and lower
expenses, associated with PR in comparison to
scleral buckling (SBP) and vitrectomy.40,110,111,240
The purpose of this review is to present a comprehensive updated summary of the indication, anatomical and visual outcomes, and complications
associated with PR reported in the world literature
for the past two decades. The presentation of not
only the conventional but also the controversial
applications of PR is not an unqualified endorsement of the latter by the authors, but rather
a synopsis of all aspects of PR found in the world
literature in the past two decades.

Historical Perspective
Jules Gonin, the father of retinal detachment
surgery, performed the first successful surgery to
close retinal breaks with his ignipuncture operation
in 1919. He drained subretinal fluid with a Graefe
knife after making a radial incision through the
sclera to the choroid, and cauterized the retina by
the retinal tear with a red-hot cautery.22,91 The idea
of injecting intravitreal gas for repairing a retinal
detachment was first introduced by Ohm in 1911.189
Subsequently, Rosengren described in 1938 a technique of external diathermy through the fullthickness eye wall to induce adhesion of retinal
breaks to the underlying retinal pigment epithelial
(RPE) and choroidal layers, followed by subretinal
fluid drainage and intraocular air injection for
closing the associated breaks.206,207 He reported

the resumption of normal activities and traveling for
the patient. By default, SF6 has become the gas of
choice used most frequently by most surgeons for
PR.
The basic criteria required for PR include the
following:40,110 1) presence of a single or multiple
retinal breaks occupying one clock hour of the
retinal arc; 2) location of all retinal breaks in the
superior 8 clock hours of the globe; and 3) ability of
gas expansion in the eye. The intraocular expansion
the patient to maintain the proper head position for
of an inert gas (SF6, C2F4, or C3F8) is related to its
at least 16 hours a day for five days or more. Patients
low water solubility and the net diffusion of nitrogen
with a retinal detachment not satisfying these
and oxygen molecules into the gas bubble (Fig. 1).
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that it takes 7--14 days for the formation of
a retinopexy scar with optimal tensile strength
following cryopexy or laser.197 Thus, the optimal
intraocular gas is one that expands sufficiently to
cover all retinal breaks, and lasts long enough for
the retinopexy scar to develop optimal tensile
strength before its rapid disappearance subsequently. Perfluoroethane has the characteristics that
match these criteria the best, but it has not been
approved by the FDA for clinical use. In contrast,
both SF6 and C3F8 have been approved by the FDA
for clinical use. The long duration of C3F8 is
advantageous for selected cases that require prolonged gas tamponade. Because of its greater
expansion, only a small volume of C3F8 is required.
However, many surgeons consider the long duration
of C3F8 to be excessive, causing unnecessary delay in
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directions, 2) Does the patient have physical
problems that may prevent compliance with positioning requirements, 3) Does the patient’s home
situation allow consistent postoperative positioning,
4) Are there potential obstacles to vital postoperative visits and close monitoring, 5) Does the patient
plan on air or mountain traveling shortly after
surgery, 6) Is there risk of wound dehiscence related
to recent eye surgery, and 7) Is there history of
severe or endstage glaucoma.
OTHER FAVORABLE CONDITIONS

Brinton and Hilton have advocated pneumatic
retinopexy to be particularly appropriate for the
following clinical situations:40,110
LOCATION OF RETINAL BREAKS UNDER THE
SUPERIOR RECTUS MUSCLE

Placement of a segmental scleral buckle under
the rectus muscle for vertical action may induce
diplopia, a risk avoided by PR.
GLAUCOMA FILTERING BLEB AND DRAINAGE
DEVICE

PR is associated with the theoretical advantage of
averting the disturbance of conjunctival integrity
critical for a functional bleb and any underlying
drainage device for an eye that has undergone
a glaucoma filtering procedure,24,40 although the
peritomy may circumvent the filtering bleb and
disturbance of the fibrous capsule surrounding
a drainage device may be avoided in the case of
SBP. There is also a lack of reports in the literature
showing higher bleb failure rates after scleral
buckling in comparison to PR.
RECURRENT RETINAL DETACHMENT
FOLLOWING SCLERAL BUCKLING

A limited superior RD associated with new or
recurrent superior retinal breaks after scleral
buckling is often more easily managed with PR than
buckle revision. Friberg and Eller reported successful repair of 36 of 40 eyes (90%) with a recurrent RD
after SBP with laser pneumatic retinopexy, whereby
laser is applied around new or missed retinal breaks
with a binocular indirect ophthalmoscopic device
after flattening of the detached retina with additional intraocular gas injection.80,82
OTHER MISCELLANEOUS CONDITIONS

Besides the previous conditions, Hilton has
pointed out the advantageous of PR over scleral

RDs. Most patients cannot tolerate the unnatural
position required for proper gas tamponade of the
retinal breaks found in the lowest 4 clock hours.

retinal detachment, that is, substantial PVR, and
diabetic retinopathy.
HAZY MEDIA

PRESENCE OF PROLIFERATIVE
VITREORETINOPATHY GRADE C OR D

An RD with substantial proliferative vitreoretinopathy (PVR) including considerable retinal traction is not a good candidate for PR. For optimal
outcome, the basic criteria for PR require the
absence of PVR grade C or D. However, successful
outcome with PR has been reported for RD with
limited grade C PVR (see following section on
Expanded Use of Pneumatic Retinopexy for Special
Clinical Conditions).
NONCOMPLIANCE WITH REQUIRED HEAD
POSITIONING

The presence of retinal breaks outside of the 11 to
1 clock hours in the superior quadrants requires
more extreme head tilt positioning following PR
that may be difficult for patients with certain
physical disabilities, neck and back problems, or
mental incompetence.
SEVERE GLAUCOMA

With the exception of advanced glaucoma, most
eyes with concomitant RD and glaucoma can be
safely managed with PR, as long as the intraocular
pressure is closely monitored, and corrective measures are taken if necessary.
EXTENSIVE LATTICE DEGENERATION AND
VITREORETINAL TRACTION

The proponents of PR advocate PR for treating
RD associated with limited lattice degeneration.
They point out that most eyes with mild or moderate
lattice degeneration associated with an RD respond
well to PR.40,241 Tornambe showed successful repair
of RD with 3 or fewer clock hours of lattice
degeneration with PR in his retrospective series of
302 eyes.241 In that series, the presence of limited
lattice degeneration (less than 3 clock hours) did
not lower the single operation success rate. However, there is a lack of published controlled prospective studies contrasting the efficacy and safety of
PR for cases with and without lattice degeneration.
In addition, most agree that extensive lattice degeneration may indicate increased risk for vitreoretinal traction and new retinal breaks that are best
treated with scleral buckling or a vitrectomy. PR is
also unable to relieve significant vitreoretinal and
fibrous traction associated with a rhegmatogenous

Ocular opacities that impede the identification of
all retinal breaks may lower the success rate of
pneumatic retinopexy. Certain aphakic and pseudophakic eyes with multiple small peripheral retinal
breaks in the presence of a cloudy peripheral lens
capsule are poor candidates for PR. However,
obscuration of a portion of the retina does not

