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Factors Affecting the Outcome of Pneumatic Retinopexy: 

A Case Series 

 

Abstract 

Introduction 

Pneumatic retinopexy (PR) was first introduced in the mid-1980s independently 

by Dominguez and by Hilton and Gizzard as a procedure to repair 

rhegmatogenous retinal detachments (RRD) using laser photocoagulation or 

cryotherapy in addition to injection of a gas bubble and postoperative positioning. 

Methods 

A case series. 

Results 

Case one, a 40-years-old female with chief complaint of blurred vision on the left 

eye since 1 weeks prior to presentation. Visual acuity on the right eye was 0.1 Lm 

and on the left eye was 0.2 Lm. On indirect ophthalmologic examination, there 

was bullous retinal detachment in the superior quadrant followed by shallow 

detachment on superonasal quadrant with macula on. Pneumatic retinopexy was 

then performed to this patient. On one day follow up, there was still retinal 

detachment in nasal quadrant. Barrage laser was then performed on the affected 

eye. On second day follow up, the retinal was found attached on all quadrants. 

Case two, a 24-years-old male with chief complaint of seeing floaters followed by 

photopsia since 6 months ago. Visual acuity on the right eye was 3/60 ph 0.125 

and on the left eye was 0.08 ph 0.32. On indirect ophthalmologic examination, 

there was subretinal fluid and a retinal hole on superior quadrant followed by 

lattice degeneration with macula on. Pneumatic retinopexy was then performed to 

this patient. On one day follow up, retinal attachment was achieved in this patient. 

Barrage laser was then performed on the affected eye.  

Case three, a 47-years-old male with chief complaint of blurred vision on left eye 

since 2 days prior to presentation. Visual acuity on the right eye was CFFC and on 

the left eye was 1/60. On indirect ophthalmologic examination, there was retinal 

detachment on superior and temporal quadrants with retinal tear on 12 o’clock 

position and macula on. Pneumatic retinopexy was then performed to this patient. 

On one day follow up, retinal attachment was achieved in this patient. Barrage 

laser was then performed on the affected eye. On one week follow up, retinal 

detachment was found in nasal and temporal quadrants with retinal tear still 

remain opened on superior quadrant. Patient was planned to undergo reoperation 

on left eye. 

Conclusion 

Many factors can affect the outcome of pneumatic retinopexy. By identifying 

what key factors influencing the successfulness of this procedures, pneumatic 

retinopexy can be an ideal means of reattaching the retina with excellent visual 

outcomes and quicker recovery than more invasive surgeries. 
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I. Introduction 

 Pneumatic retinopexy (PR) is a useful office based procedure for treating 

select cases of rhegmatogenous retinal detachment. Different types of intravitreal 

gases like air, C3F8, SF6 were injected to the eye. For the last 35 years, the 

primary retinal detachment is mostly treated by scleral buckling, although other 

surgical procedures like cryopexy, vitrectomy, laser, pneumatic retinopexy were 

also performed.
1,2

 

PR is a two-stage surgical procedure. In its first stage, air or an expanding gas 

bubble such as sulfur hexafluoride (SF6) or octafluoropropane (C3F8) is injected 

into the vitreous cavity. In its second stage, cryo, laser or both are applied. The 

patient is instructed to have a specific head position so that the gas bubble closes 

the retinal break and the subretinal fluid (SRF) is reabsorbed. Some surgeons do 

the procedure in clinic room with patient sitting on the chair, while others do in 

proper operation theater with patient lying in supine position.
1-3

 

The reported single-surgery success rate of PR ranges from 45% to 90%, with 

an average rate of approximately 75%. In the ideal situation, there are numerous 

advantages to pneumatic retinopexy over the surgical options performed in an 

operating room, including the potential for better visual outcomes, avoiding the 

complications of intraocular surgery and anesthesia, immediate access, and 

reduced cost. This case series illustrates several factors affecting the outcome of 

pneumatic retinopexy in clinical settings.
1,3

  

 

II. Case Report 

Case one, a 40-year-old female came to Vitreoretina Unit of Cicendo National 

Eye Hospital on February 19th, 2020 with chief complaint of sudden blurred 

vision on the left eye since 1 weeks prior presentation. Blurred vision was felt like 

there was some window curtain blinds the eye. This complaint was accompanied 

by seeing floaters but no photopsia. There were no history of prior trauma, prior 

surgery, or high myopia. There were also no history of headaches or vomiting. A 

history of uncontrolled hypertension was obtained from the patient, but there was 

no history of diabetes mellitus or hypercholesterolemia. 
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Physical examination revealed that patient was compos mentis with blood 

pressure 180/90 mmHg. Other vital signs and general examinations were within 

normal limits. Ophthalmology examinations showed uncorrected visual acuity 

were 0.1 Lm on right eye and 0.2 Lm on left eye. Intraocular pressure on right and 

left eye were 19 and 15mmHg respectively.  

The eyes were orthotropia with no limitation on eye movements. Anterior 

segment examination on both eye were within normal limits with reactive direct 

and consensual light reflexes on both eyes and no signs of relative afferent 

pupillary defect (RAPD). Indirect ophthalmologic examination on the right eye 

showed flat retina and on the left eye showed bullous retinal detachment on 

superior and shallow retinal detachment on superonasal quadrants with macula on.  

The patient was diagnosed with rhegmatogenous retinal detachment on the left 

eye and hypertension. The patient was planned to undergo pneumatic retinopexy 

on the same day. After the pneumatic retinopexy procedure was done, patient was 

treated with ofloxacin eye drops 6 times daily on the left eye and was advised to 

sleep in prone position to achieve better results of surgery. 

On one day post surgery follow up, visual acuity on the left eye was 0.1 Lm. 

Anterior segment on the left eye found f/s +1/+1 in anterior chamber while others 

were within normal limit. Intraocular pressure was 19mmHg on the left eye. On 

indirect ophthalmology examination, partially attached retina on the left eye was 

found. There was still retinal detachment found on nasal quadrant while the retinal 

attachment in superior quadrant was achieved with multiple small bubbles found 

on superior region. Barrage laser on the left eye was then performed to this patient 

and natrium diclofenac eye drops 4 times daily on the left eye was added to the 

therapy of this patient. 

On second day post surgery follow up, visual acuity on the left eye was 0.1 

Lm. Anterior segment on the left eye found f/s +1/+1 in anterior chamber while 

others were within normal limit. Intraocular pressure was 18mmHg on the left 

eye. On indirect ophthalmology examination, retinal attachment was achieved 

with small bubble still found on superior region. Patient was then sent home with 
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prior therapy and advised to sleep in prone position continued. On one week post 

surgery follow up, the retina still remain attached. 

 

Figure 2.1 Fundus appearance of case one  

 

Case two, a 24-years-old male came to Vitreoretina Unit of Cicendo National 

Eye Hospital on March 3rd, 2020 with chief complaint of seeing floaters followed 

by photopsia since 6 months ago. There was a history of high myopia with –9.00 

D spectacle on the right eye and –9.50 D spectacle on the left eye. There were no 

history of prior trauma or prior surgery. There were also no history of headaches 

or vomiting. No systemic conditions were found on this patient. 

Physical examination revealed that patient was compos mentis with blood 

pressure 110/70 mmHg. Other vital signs and general examinations were within 

normal limits. Ophthalmology examinations showed uncorrected visual acuity 

were 3/60 PH 0.125 on right eye and 0.08 PH 0.32 on left eye. Intraocular 

pressure on right and left eye were 10 and 15mmHg respectively.  

The eyes were orthotropia with no limitation on eye movements. Anterior 

segment examination on both eye were within normal limits with reactive direct 

and consensual light reflexes on both eyes and no signs of relative afferent 

pupillary defect (RAPD). Indirect ophthalmologic examination on the right eye 

showed there was subretinal fluid and a retinal hole followed by lattice 
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degeneration on superior quadrant with macula on. Indirect ophthalmologic 

examination on the left eye were within normal limit. 

 

 

 

 

 

 

 

 

 

 

 

        Figure 2.2 Retinal drawing (preoperative) of case two 

 

The patient was diagnosed with rhegmatogenous retinal detachment on the 

right eye and myop gravior on both eyes. The patient was planned to undergo 

pneumatic retinopexy on the same day. After the pneumatic retinopexy procedure 

was done, patient was treated with ofloxacin eye drops 6 times daily on the right 

eye and was advised to sleep on prone position to achieve better results of 

surgery. 

On one day post surgery follow up, visual acuity on the right eye was 3/60. 

Anterior segment on the right eye found f/s +1/+1 in anterior chamber while 

others were within normal limit. Intraocular pressure was 17mmHg on the right 

eye. On indirect ophthalmology examination, retinal attachment on all quadrants 

were achieved. Barrage laser on the right eye was then performed to this patient 

and natrium diclofenac eye drops 4 times daily on the right eye was added to the 

therapy of this patient. Patient was then sent home with prior therapy and advised 

to sleep in prone position continued. On one week post surgery follow up, best 

corrected visual acuity on the right eye was 0.2 Lm. Indirect ophthalomologic 

examination found the retina still remain attached.  
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Case three, a 47-years-old male came to Vitreoretina Unit of Vitreoretina Unit 

of Cicendo National Eye Hospital on February 13th, 2020 with chief complaint of 

blurred vision on left eye since 2 days prior to presentation. Blurred vision was 

felt accompanied by only superior visual field was seen, but not with the inferior 

visual field. There were no history of floaters or photopsia, no history of prior 

trauma, prior surgery, or high myopia. There were also no history of headaches or 

vomiting. No systemic conditions were found in this patient.  

Physical examination revealed that patient was compos mentis with blood 

pressure 140/90 mmHg. Other vital signs and general examinations were within 

normal limits. Ophthalmology examinations showed uncorrected visual acuity 

were CFFC on right eye and 1/60 on left eye. Intraocular pressure on right and left 

eye were 16 and 12mmHg respectively.  

The eyes were orthotropia with no limitation on eye movements. Anterior 

segment examination on both eye were within normal limits with reactive direct 

and consensual light reflexes on both eyes and no signs of relative afferent 

pupillary defect (RAPD). Indirect ophthalmologic examination on the right eye 

showed flat retina and on the left eye showed retinal detachment on superior and 

temporal quadrants followed by retinal hole finding on superior position with 

macula on.  

 

 

 

 

 

 

 

 

 

 

 

      Figure 2.3 Retinal drawing (preoperative) of case three 
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The patient was diagnosed with rhegmatogenous retinal detachment on the left 

eye. The patient was planned to undergo pneumatic retinopexy on the same day. 

After the pneumatic retinopexy procedure was done, patient was treated with 

ofloxacin eye drops 6 times daily on the left eye and was advised to sleep in prone 

position to achieve better results of surgery. 

On one day post surgery follow up, visual acuity on the left eye was 3/60. 

Anterior segment on the left eye found f/s +1/+1 in anterior chamber while others 

were within normal limit. Intraocular pressure was 8mmHg on the left eye. On 

indirect ophthalmology examination, retinal attachment on all quadrants were 

achieved. Barrage laser on the left eye was then performed to this patient and 

natrium diclofenac eye drops 4 times daily on the left eye was added to the 

therapy of this patient. Patient was then sent home with prior therapy and advised 

to sleep in prone position continued.  

On one week post surgery follow up, visual acuity was 1/60 on the left eye. 

Indirect ophthalmologic examination found there were retinal detachment on 

nasal and temporal quadrants with retinal tear still remain opened in superior 

position. Patient was planned to undergo reoperation on the left eye. 

 

 

 

 

 

 

 

 

 

 

     

     Figure 2.4 Retinal drawing (one week follow up) of case three 
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III. Discussion 

Pneumatic Retinopexy (PR) was first described by Hilton and Grizzard in 1986 

as a surgical treatment for primary rhegmatogenous retinal detachment (RD) and 

has subsequently been well studied as a primary treatment, as well as a rescue 

treatment in patients with failed primary RD surgery.
1-3

  

This surgery remains a useful office based procedure for treating certain types 

of primary RDs and has single-surgery success rates ranging from 45% to 90%, 

depending on the surgeon and cases selected. Ideal case selection typically 

includes uncomplicated RDs with retinal breaks in the superior 8 clock hours or 

multiple superior breaks confined to a single clock hour of the retina, no or 

minimal media opacity, and patient is able to maintain positioning for 5-8 days 

after procedure. Expanded indications with similar successful outcomes have 

included pseudophakia or aphakia, up to grade A or B proliferative 

vitreoretinopathy, retinal breaks up to 3 clock hours apart, and up to 3 clock hours 

of lattice degeneration. In cases of PR failure, studies have shown that a majority 

of eyes were reattached with only 1 additional operation and had final anatomic 

and visual success in almost 99.2% of cases.
4,5

 

In this case series, all three patients were included as perfect candidates for this 

pneumatic retinopexy procedures. Case one was suitable to perform a pneumatic 

retinopexy procedure because the retinal detachment was found in the superior 

quadrants. Case two was also suitable in pneumatic retinopexy procedures 

because indirect ophthalmology findings showed the subretinal fluid and a retinal 

hole followed by lattice degeneration found on superior quadrant. In case three, 

patient was appropriate to perform pneumatic retinopexy procedures because the 

retinal detachment found on superior and temporal quadrants followed by retinal 

hole finding on superior position. All three cases were correspond in the 

indications of pneumatic retinopexy as in uncomplicated RDs with retinal breaks 

found in the superior 8 clock hours.  

Pneumatic retinopexy is advantageous because it can be performed in the 

office rather than in the operating room. This eliminates the risk of sedation or 

general anesthesia to the patient, and the overall cost of the procedure is less. 
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However, it is dependent on strict patient positioning for success and, therefore, is 

not a viable option for some patients who are unable to do so. It also requires 

meticulous preoperative screening and closer postoperative follow-up. If the 

procedure fails, the patient generally requires another procedure, scleral bucking, 

vitrectomy, or both, in the operating room.
5-7

 

According to several studies, many factors can affect the outcome of pneumatic 

retinopexy. Previous reports by Grizzard et al and Kulkarni et al found that male 

sex was a statistically significant factor in successful outcome of PR. A high 

number of patients in whom the retina fails to reattach or a higher failure rate in 

males may indicate poor compliance with instructions. Several other reports found 

decreased success rate in patients with pseudophakic and/or aphakic eyes when 

compared with patients with phakic eyes. The presence of vitreous hemorrhage 

(VH) also had a significant impact on outcome and success of PR. Because the 

surgeons adhered to the guidelines of having sufficiently clear media to rule out 

additional retinal breaks, this result indicates that even a small amount of VH may 

obstruct hidden breaks or other significant pathology. Grizzard et al showed that 

PR had a lower success rate in poor initial vision and larger RDs, specifically 

those involving 4 quadrants or total RD. According to Davis et al, lattice 

degeneration, presence of PVD, and macular status did not have any impact on the 

successful outcome of PR.
6,8

 

Immediate cause of failure in pneumatic retinopexy were usually new or 

missed breaks, re-opened initial breaks, and breaks that never closed. Algvere et al 

studied that new retinal breaks could occur in 12% of RD cases from one day to 

ten weeks after surgery. New breaks tend to occur during the first postoperative 

month and are likely related to an evolving posterior vitreous detachment, which 

may be accelerated by the presence of an expanding gas bubble. These breaks 

tend to be located in the superior retina, and approximately half are within 3 clock 

hours of the primary breaks. Missed breaks occured if preoperative examination 

was not careful enough to identify all breaks in the patient before pneumatic 

retinopexy performed.
8-10
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Failure of pneumatic retinopexy can also occur due to extension, or re-opening, 

of the original retinal breaks. This is usually due to progressive vitreoretinal 

traction or inadequate treatment to the retinal breaks. This can usually be avoided 

by ensuring satisfactory cryotherapy or laser is applied to the retinal breaks in the 

first instance. Alongside with these factors, poor postoperative compliance, poor 

case selection, or very prominent vitreoretinal traction were also included in 

affecting the outcome of pneumatic retinopexy.
8-10

 

In this case series, one case had good outcome of pneumatic retinopexy 

procedure, one case was initially had retinal detachment but with barrage laser and 

proper positioning, the retinal attachment was attained and other case was initially 

had retinal attachment after pneumatic procedure, but after one week follow up, 

indirect ophthalmologic examination found redetached retina in this patient. All 

three cases represent that many factors can affect the outcome of pneumatic 

retinopexy. Besides surgeon factor, meticulous preoperative examination and 

proper positioning after procedure are most important factors in determine the 

outcome.
7,8

 

Immediate failure of pneumatic procedure in case one might be caused by 

improper prone positioning after procedure that subretinal fluid was shifting to 

nasal quadrant. But with additional barrage laser and better positioning 

afterwards, the retinal attachment was achieved on second day follow up. Case 

two was a good example of success pneumatic retinopexy. Alongside the 

diagnoses of RD, this patient had history of high myopia. This high myopic 

condition might be advantageous in pneumatic retinopexy procedure. Study by 

Algvere et al found that in myopic eyes the results were unexpectedly good 

(82%). The efficacy of pneumatic retinopexy may be related to the increased 

liquefaction and syneresis of the vitreous gel present in these eyes. The vitreous 

changes were compatible with those generally observed in myopia.
7,11

 

Case three demonstrate the failure of pneumatic retinopexy on one week post 

surgery follow up. Indirect ophthalmology examination found the retinal break 

still remained open. This findings consistent with the reports of Grizzard et al. 

Failure of pneumatic retinopexy can occur due to extension, or re-opening, of the 
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original retinal breaks. If the procedure fails, the patient generally requires another 

procedure, scleral bucking, vitrectomy, or both, in the operating room. Patient was 

planned to undergo vitrectomy after last follow up.
7,12,13

 

Pneumatic retinopexy have its own success and failure rates in each patients. 

But failure of pneumatic retinopexy procedure do not affect the future outcomes 

of visual acuity. According to Vidne-Hay et al, the overall success rate of the RD 

repair procedure performed after PR failure in their study was 79.8%. In the 

majority cases of PR failures, one additional surgical procedures will achieve full 

reattachment. Another important finding in their study is that the final visual 

acuity was very good in eyes with reattachment with only one surgery following 

PR failure. This means that attempting PR does not worsen the prognosis for good 

final visual acuity even if the procedure fails and another surgery is required.
9,10,13

 

 

IV. Conclusion 

Many factors can affect the outcome of pneumatic retinopexy procedure. 

Immediate failure of pneumatic retinopexy can be avoided by careful meticulous 

preoperative examination, carefully educating the patient assessing his or her 

ability to comply with postoperative instructions, and avoiding eyes that 

contraindicate with PR procedure. Even if there is a case of failed pneumatic 

retinopexy procedure, the overall visual acuity prognosis is still good because of 

high success rate of RD repair by additional surgical procedures. 
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