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Abstract

, Seren Pehlivanoglu and Ozgiir Artunay

Background: In young adults with rhegmatogenous retinal detachment, pneumatic retinopexy
can be a cost-effective and minimally invasive highly effective method in suitable cases.
Objectives: To evaluate the role of pneumatic retinopexy in the treatment of young adults with
rhegmatogenous retinal detachment (RRD) and the factors that may affect the success of

pneumatic retinopexy.
Design: Retrospective study.

Methods: The study included 67 eyes of 67 patients aged between 21 and 40 who underwent
pneumatic retinopexy (PR) between January 2015 and June 2021 for primary RRD. We
retrospectively analyzed the prognostic factors that may affect the success of PR, such as
preoperative age, best corrected visual acuity, tear site, lens condition, and axial length.
Results: PR was successful in 61.2% of the patients, whereas 38.8% required secondary
surgery. Between the group that had a single surgery (Group 1) and the group that required
secondary surgery (Group 2) the tear location, axial length, and volumes of gases used were
statistically different (p=0.04, p<0.001, and p=0.02, respectively). There was a significant
difference in visual acuity before and after surgery in the group that was successful with a
single surgery (Friedman %2=40.051, p <0.001). There was no significant difference between
the two groups in terms of intraocular pressure (p>0.05), and glaucoma was not observed in

the postoperative period.

Conclusion: Since it is a minimally invasive and cost-effective method that provides rapid
visual rehabilitation, it can be considered as first-line therapy in young adults who are suitable

for PR.

Keywords: Perfluoropropane (C3F8), pneumatic retinopexy, rhegmatogenous retinal

detachment, sulfur hexafluoride (SFé)
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Introduction

Rhegmatogenous retinal detachment (RRD) is a
condition that can cause significant visual morbid-
ity, which is one of the most common causes of
vitreoretinal surgery.! Scleral buckling (SB), pars
plana vitrectomy (PPV), and pneumatic retin-
opexy (PR) are the three main surgical methods
currently used to treat RRD.2 Approximately 10%
of the RRD cases occur in young adults. Thick
vitreous, partiality or absence of posterior vitreous
detachment, and the presence of transparent

lenses can cause difficulties in surgical
approaches.?* In young patients with RRD, how-
ever, treatment with ab externo and minimally
invasive approaches may be more appropriate to
preserve clear lenses.>°

PR for the treatment of RRD was first described
by Dominguez in 1985 and by Hilton and
Grizzard in 1986 and can be performed in an
operating room, outpatient department, emer-
gency room, or office as an outpatient procedure
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in normal office conditions without the need for
sedation or general anesthesia.”8 Compared to
SB and PPV, PR is more advantageous in terms
of being able to be performed in a short time with
no preparation, faster visual rehabilitation, less
invasiveness of the procedure, and a lower risk of
complications and morbidity.?

To date, there are few studies of PR in young
adults with RRD. This study aimed to investigate
the success of PR in young adults with RRD.
Several preoperative and perioperative parame-
ters were also examined to determine whether
they could predict outcomes of PR.

Materials and methods

The study was retrospectively designed to include
all individual eyes that received a PR for RRD in
the retina department of Beyoglu Eye Training
and Research Hospital in Istanbul between
January 2015 and June 2021. Inclusion criteria
included patients between 18 and 40years old
who underwent primary PR. As previously
described in the literature,!? these patients had a
single retinal break or tear or a group of breaks
within 2 and 8h of the retina (between 8 and
4 0’clock). Patients were scheduled for a follow
up visit within 6 months of the initial surgery.
Patients with proliferative vitreoretinopathy
exceeding Grade B, tears in the inferior retinal
quadrant, a history of ocular surgery other than
phacoemulsification (especially a history of previ-
ous retinal detachment surgery), and/or condi-
tions that may affect retinal examinations, such as
vitreous hemorrhage and cataracts, and were
excluded from the study, as were mental and
physically incapacitated patients who could not
adapt to the head position.

The study included 67 subjects (50 men and 17
women) with the youngest being 21 years old and
the oldest being 40. The mean time between
presentation and PR  application  was
1.2+ 0.12days (with a range of 1-3days). Age,
gender, preoperative best corrected visual acuity
(BCVA), intraocular pressure (IOP), lens condi-
tion, axial length, number of tears, tear location,
tear width, detachment site, macular involve-
ment, tamponade material used, and postopera-
tive laser status were noted. Additionally, BCVA,
intraocular pressure, and surgical intervention in
the postoperative first day, first week, first month,
third month, and sixth month were compared.
The follow-up period was the time since the last

operation (e.g. if the second surgery was per-
formed, the duration of the follow-up was the
time since the second surgery).

According to the results of a previous study on
PR, the procedure was considered unsuccessful
when sufficient gas volume was completely
reduced in the presence of persistent subretinal
fluid that prevented effective laser photocoagula-
tion 4weeks after PR.1! Therefore, for the sub-
group analysis, group 1 was comprised of the PR
responders who achieved anatomical success in a
single operation, and group 2 included the PR
non-responders who required a second surgical
intervention because the first attempt was
unsuccessful.

The BCVA was measured using the Snellen chart
and was then converted to logarithm of the mini-
mum angle of resolution (logMAR) for statistical
analysis.

Surgery

After obtaining consent, all patients underwent
the same method of PR in sterile conditions and
under topical anesthesia. Before the gas injection,
an anterior chamber paracentesis of 0.1-0.2cm?3
was performed under a microscope with the
patient lying down, and then tamponade material
such as perfluoropropane (C3F8) or sulfur hex-
afluoride (SF6) was injected to the eye with a
30-G injector from the pars plana (at a 3.5-4mm
distance from the limbus) into the vitreous cavity.
Afterward, the patient was placed in an appropri-
ate head position. In the postoperative period, the
surgery site was monitored daily for 3 days, then
weekly for a month to determine its success. In
unsuccessful cases, a second PR or other vitreo-
retinal surgery was performed according to the
clinical condition of the patients. Since there was
no cryotherapy device in our hospital, the barrage
laser photocoagulation was applied to all patients
around the tear or within 360° of the retinal
periphery at 3 day postoperation.

Statistical analysis

Statistics for continuous variables were expressed
as mean * standard deviation for those with nor-
mal distribution. Median (minimum-maximum)
values were used for those variables outside a nor-
mal distribution. Descriptive statistics for cate-
gorical variables were given as numbers and
percentages.
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The conformity of continuous variables to normal
distribution was evaluated using the Shapiro—
Wilk test. According to these results, the differ-
ences between the two independent groups were
examined using the z-test or the Mann—Whitney
U-test. In the evaluation of repeated measure-
ments, the conformity to the normal distribution
was examined and a Friedman test was performed
in accordance with the distribution structure.
Pairwise comparisons were made using the
Wilcoxon paired-sample test, and the Bonferroni
correction was used. Relationships between cate-
gorical variables were examined with chi-square
tests. Additionally, multivariate logistic regres-
sion analysis was performed to determine the
relationship between surgical success and preop-
erative presentations.

Statistical analyses were performed using IBM
SPSS Statistics (Version 27). The resulting 95%
confidence level and p=<0.05 were considered
statistically significant.

Results

One hundred eighty-nine patients were screened,
and 67 eyes of 67 patients who came to regular
control meetings, whose records were kept and
who met the inclusion criteria were included in
the study. The ages of the patients in this study
ranged from 21 to 40, with a median age of 35.
The summarized clinical data of the study group
are shown in Table 1. The patient’s BCVA ranged
from 0 logMAR to 3.1 logMAR, with a median of
0.71o0gMAR at presentation. Before treatment,
85.1% of the patients were phakic, and 74.6%
had a single tear. Thirteen patients (19.4%) had
posterior vitreous detachment (PVD) of which
four (30.8%) patients had high myopia (axial
length > 26 mm) and nine patients (69.2%) had a
history of trauma. The tear location was mostly
(53.7%) in the superior region. Lattice degenera-
tion was present in 18 of the patients (26.9%),
and 10 (55.6%) of them had accompanying tears.

During the PR procedure, perfluoropropane
(C3F8) was applied to 46 eyes (68.7%), and sul-
fur hexafluoride (SF6) was applied to 21 eyes
(31.3%). The average amount of gas used was
0.43*+0.1mL for C3F8 and 0.57%0.1 for
SF6mL.

While 61.2% of patients who underwent PR
experienced successful surgeries at one time,

Table 1. Demographic and clinical data of study group.

Age (years) Mean +SD 33.5*4.8
Median (Min-Max] 35 (21-40)
Gender n (%)
Male 50 (74.6%)
Female 17 (25.4)
Laterality n (%)

Right 28 (41.8)
Left 39 (58.2)
Pre-op BCVA (LogMAR] Mean = SD 1.11+1.1

Median (Min-Max]) 0.7 (0.0-3.1)
Pre-op Intraocular Pressure [mmHg) Mean = SD 14.0+3.0

Median (Min-Max]) 15 (8-20)
Lens status n (%)

Phakic 57 (85.1)

Pseudophakic (posterior chamber) 7(10.4)

Pseudophakic (anterior chamber) 3(4.5)
Number of tears n (%)

1 50 (74.6)

2 9(17.0)

3 7(13.2)

4 1(1.9)
Tear location (Quadrant) n (%)

Superior 36 (53.7)

Superotemporal 13 (19.4)

Superonasal 12 (17.9)

Temporal 6 (9)
Tear size (clock-hour) n (%)

1 57 (85.1)

2 10 (14.9)
Detached quadrant n (%)

Superior 31 (46.3)

Superotemporal 18 (26.9)

[Continued]
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Table 1. (Continued)

Superonasal

Temporal
Macula status n (%)

On

Off

13(19.4)
5 (7.5%)

50 (74.6)
17 (25.4)

Laser photocoagulation n (%)

Around the tear
360°

Gas tamponade
SFé6

n (%)

Mean = SD/Median (Min-Max])

C3F8

n [%]

Mean = SD/Median (Min-Max)

17(25.4)
50 (74.6)

21(31.3)

0.57=0.1/0.6
(0.4-0.6)

46 (68.7)

0.43+0.1/0.4
(0.3-0.5)

BCVA, best corrected visual acuity; C3F8, Perfluoropropane; Max, Maximum; Min,
Minimum; SD, standard deviation, SFé, Sulfur hexafluoride.

38.8% of the surgeries failed. For unsuccessful
surgeries, the second intervention was performed
(shown in Table 2). The type of the second pro-
cedure was determined by the patient’s clinical
condition. When the characteristics of patients
who achieved anatomical success after PR with a
single intervention were compared with those
who had a second surgery in which PR was insuf-
ficient. It was found that the tear location, its
axial length, and volumes of the gases used were
statistically different (p=0.04, p<0.001, p=0.02,
respectively; Table 3). Those with tears in the
superior quadrant and an adequate amount of gas
used and those without longer axial lengths were
associated with better outcomes.

The distribution of visual acuity before and after
the surgical procedure in the patients included in
the study, both those who had a single surgery
(PR responders) and those who had a second sur-
gery (PR non-responders), are given in Figure 1.

Table 2. Surgical procedures applied in case of
unsuccessful PR (n: 26).

Reoperation n (%)

PR 5(19.2)
SB 9 (34.6)
SB + PPV 4(15.4)
PPV 8(30.8)

PPV, pars plana vitrectomy; PR, pneumatic retinopexy;
SB, scleral buckling.

All eyes (100%) had complete retinal attachment
at the final follow-up appointment.

Repeated measurements of visual acuity before
and after surgery were examined, and a signifi-
cant difference was found between the measure-
ments among the PR responders (Group 1)
(Friedman y2=40.051, p<0.001).

A significant difference was observed between the
groups in terms of BCVA at 1, 3, and 6 months
postoperation (p=0.036, p=0.001, p»p<<0.001,
respectively; Table 4).

Regarding intraocular pressure, there was no sta-
tistically significant difference between the groups
(p>0.05, Table 5). In addition, there was no
glaucoma developed in any patient during the
follow-up period.

According to the results of the logistic regression
analysis depicted in Table 6, the relationship
between axial length, amount of gas, preoperative
intraocular pressure and the surgical success rate
is stable (p<0.05). When the axial length
increases by one unit, the risk of surgical failure
increases by 10% (p<<0.001), and when the pre-
operative intraocular pressure value increases by
one unit, the risk of failure decreases by 37.9%
(p=0.037).

Complications

Of 26 eyes that failed after a single PR surgery,
30.8% (or eight eyes) presented new or missing
retinal tears, 7.7% (two eyes) had proliferative
vitreoretinopathy (PVR), and the rest had no
identifiable cause. The whole study group had no
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Table 3. Comparison of parameters between patients who were successful in a single surgery and patients

who had a second surgery.

Parameters

Group 1 (Group undergoing Group 2 (Group undergoing p-Values

single surgery)

second surgery)

n:41 n:26
Age (years] (Mean = SD]) 33.6*4.9 33.5+4.7 0.8652
Median (Min-Max] 35 (21-40) 34.5 (22-39)
Gender n (%)
Male 30(73.2) 20 (76.9) 0.589°
Female 11 (26.8) 6(23.1)
Laterality n (%)
Right 19 (46.4) 9 (34.6) 0.3180
Left 22 (53.6) 17 (65.4)
Lens Status n (%)
Phakic 35(85.4) 22 (84.6) 0.704¢
Pseudophakic 6 (14.6) 4(15.4)
Number of Tears n (%)
1 30(73.2) 20 (76.9) 0.1680
2 and above 11 (26.8) 6(23.1)
Tear location n (%)
Superior 26 (63.4) 10 (38.5) 0.040P
Superotemporal 4(9.8) 9 (34.6)
Superonasal 6 (14.6) 6 (23.1%)
Temporal 5(12.2) 1(3.8%)
Tear size n (%) (clock-hour)
1 36 (87.8) 21 (80.8%] 0.250¢
2 5(12.2) 5(19.2%)
Detached quadrant n (%)
Superior 21 (51.2) 10 (38.5%) 0.252°
Superotemporal 11 (26.8) 7 (26.9%)
Superonasal 6 (7.4) 7 (26.9%)
Temporal 3(7.3) 2 (7.7%)
Macula status n (%)
On 29 (70.7) 21 (80.8%] 0.2445
Off 12 (29.3) 5(19.2%)

(Continued)
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Parameters Group 1 (Group undergoing Group 2 (Group undergoing p-Values
single surgery) second surgery)
n:41 n:26
Gas n (%)
SFé 15 (36.6) 6 (23.1%) 0.168°b
C3F8 26 (64.4) 20 (76.9%)
Laser n (%)
Around the tear 10 (24.4) 7 (26.9%) 0.934b
360° 31 (75.6) 19 (73.1%)
Preoperative intraocular 14.9+25 13.5+25 0.0952
pressure [(mmHg) (Mean = SD)
Median (Min-Max) 15 (10-24) 14 (8-17)
Axial length (Mean = SD) 22.7x0.7 24.7+15 <0.0012*
Median (Min-Max] 22.6 (21.9-24.6) 24.6 (22.4-28.4)
Amount of Gas Tamponade 05+0.1 0.4+0.1 0.0202*
(Mean +=SD]
Median (Min-Max) 0.5 (0.4-0.6) 0.4 (0.4-0.6)

aMann-Whitney U test.
bChi-square test.
cFisher exact test.
‘p<0.05.

C3F8, Perfluoropropane; Max, Maximum; Min, Minimum; SD, Standard Deviation; SF6, sulfur hexafluoride.

endophthalmitis. We did not observe cataract for-
mation in the patients’ follow-up period.

Discussion

We evaluated the factors affecting the results and
success rates of PR in young adults. For this
study, the anatomical success rate of a single
operation was 61.2% in patients who underwent
PR due to primary RRD. Additionally, five
patients who failed PR underwent a second PR
and achieved complete anatomical success. Thus,
this success rate increased to 68.7% for young
adults in accordance with previous studies in the
literature ranging from 45% to 93.3% for all age
groups.12-14

In studies conducted since 2015, the success rate
of PR is higher than in previous studies (82% vs
59%).1> The reasons for such variation have yet

to be determined. However, the success rate of
our study is lower than the studies conducted in
recent years. This may be due to the fact that we
included young adults in our patient group, and
they exhibited 19.4% PVD. In addition, young
patients might find it difficult to maintain a fixed
head position for a longer period of time.

Using the chandelier-assisted PR for RRD repair
technique initially described by Habib ez al.16 in
12 young adults, the success rate was 91.7% with
a single surgery and 100% with a second surgery.
Habib er al. mentioned this technique aims to
detect small, overlooked tears and prevent intra-
operative complications such as lens injury. Their
single success rate was better than our study
(91.7% vs 61.2%, respectively). On the one hand,
the small, overlooked peripheral tears might affect
our success rate. On the other, the small number
of patients, one of the study’s limitations, may

journals.sagepub.com/home/oed
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Visual Acuity

Figure 1. Comparison of visual acuity before and after surgery in Group 1 (PR responders) and Group 2 (PR
non-responders).
The measurement periods with differences were examined with pairwise comparisons and are in the following scenarios for
Group 1in Figure 1:
e Between preoperative visual acuity and postoperative first, third, and sixth months
e Between the postoperative first day, the postoperative first week, and first, third, and sixth month visual acuity
e Between postoperative first week and post-op sixth month visual acuity
e Between postoperative first month and sixth month postoperatively visual acuity, significant differences were found
(p < 0.003; Bonferroni correction)
There was no statistically significant difference between the measurements in Group 2 (Friedman ¥2=8.887, p=0.114).

Table 4. Best corrected visual acuity comparison of Group 1 and Group 2.

Best corrected visual acuity Group 1 (Group undergoing Group 2 (Group undergoing p-Values
(logMAR) single surgery) second surgery)

Mean + SD Median Min-Max) Mean =SD Median (Min-Max)
Preoperative 1.1+1.2 0.7 (0-3.1) 1.1+1.1 0.7 (0-3.1) 0.837a
Postoperative first day 08+0.7 0.8(0.1-3.1) 1+0.8 1(0-3.1) 0.4682
Postoperative first week 0.6+05 0.4 (0-1.8) 0.7+05 0.5(0.1-1.8) 0.2752
Postoperative first month 0.5+0.4 0.3 (0-1.3) 0.8+0.5 0.7 (0-1.8) 0.0362*
Postoperative third month 0.5+0.4 0.4 (0-1.3) 0.9+05 1(0.1-1.8) 0.001>*
Postoperative sixth month 04+04 0.2 (0-1.3) 0.8+05 0.7 (0.1-1.5) <0.0012*

aMann-Whitney U test.
‘p<0.05.
logMAR, Logarithm of the Minimum Angle of Resolution; Max, Maximum; Min, Minimum; SD, standard deviation.
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Table 5. Intraocular pressure comparison of Group 1 and Group 2.
Intraocular pressure (I0P) Group 1 (Group undergoing Group 2 (Group undergoing p-Values
(mmHg) single surgery) second surgery)
Mean +SD Median (Min-Max) Mean +SD Median (Min-Max)
Preoperative IOP 14.9+25 15 (10-20) 13.5+25 14 (8-17) 0.0952
Postoperative first day I10P 13.9+3.7 14 (8-24) 13.1+3.6 14.5 (6-18) 0.8232
Postoperative first week I0P 16+3.7 15 (12-22) 14.6+28 15 (10-20) 0.3532
Postoperative first month IOP 16.3+3.7 16 (10-22) 147+2.8 15 (12-20) 0.076b
Postoperative third month IOP 152+2.8 15 (10-21) 14.9+3 15.5 (11-20) 0.711p
Postoperative sixth month IOP 15.2 + 31 15 (10-23) 15.3+2.8 16 (10-20) 0.7532
aMann-Whitney U test.
bt Test.
Max, maximum; Min, minimum; SD, standard deviation.
Table 6. Multivariate logistic regression analysis.
Variables B SE Wald p Exp (B) (0dds Exp (B) 95% Confidence
ratio) interval (95% Cl)
Lower limit Upper limit
Axial length 2.315 0.698 11.000 <0.001 10.125 2.578 39.767
Amount of gas -13.593 6.798 3.999 0.046 0.000 0.000 0.763
Preoperative intraocular -0.476 0.228 4.374 0.037 0.621 0.397 0.971
Pressure (mmHg])
Constant -41.319 14.837 7.755 0.005 0.000

contribute to its higher success rate. Additionally,
the high myopic and pseudophakic patients
included in our study may have caused our suc-
cess rate to be lower than Habib ez al.’s.

PR is a safe, minimally invasive, relatively easy-
to-learn, cost-effective procedure for repairing
primary RRD. It is expected that PR can restore
40% of all RRDs.!?

In a prospective randomized, controlled study
(PIVOT) by Hillier er al.'8, patients undergoing
PR for primary RRD achieved superior visual
acuity, less vertical metamorphopsia, and reduced
morbidity compared with those undergoing
primer PPV. However, there were several

comprehensive studies that reported that better
anatomical success rates for SB and PPV in single
surgery.1219

Although we did not evaluate displacement in our
study, there are valuable studies recently pub-
lished on this subject. Relatively high rates of reti-
nal displacement following PPV in comparison to
PR have been reported.!5:20-22 Muni ez al.?? con-
sidered photoreceptor integrity between PR and
PPV at 12months postoperative on spectral-
domain-optical coherence tomography (SD-OCT)
in a subset of patients of the PIVOT study. In
3mm (foveal) and 6 mm (foveal and nonfoveal)
scans, the ellipsoid zone discontinuity and exter-
nal limiting membrane discontinuity were found
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to be significantly higher in patients who under-
went PPV compared to PR patients. As a result,
PR was found to be superior to PPV in terms of
photoreceptor integrity and the absence of retinal
displacement.

In addition, the status of the posterior vitreous
may affect the success rate of retinal detachment
surgery in young adults.??> Chen and Hwang 24
suggested that in young patients without PVD,
the intravitreal air bubble is properly situated,
and there is little traction on the other parts of the
retina. Thus, there is little chance of the forma-
tion of a new break. In patients with PVD, how-
ever, residual vitreous traction may occur in some
focal equatorial or peripheral parts of the retina,
and new break formation may develop accord-
ingly. Similarly, PR failed on the first attempt in
61.5% of eyes with PVD in our study.

However, scleral buckle is an effective treatment
method in young patients with retinal detachment
without PVD. Noori ez al.?5 had a success rate of
91.1% in patients who underwent a scleral buckle
due to primary retinal detachment without PVD.

The relatively low success of PR in one attempt was
attributed to factors such as pseudophakia, aphakia,
wide RRD coverage, increased tears production,
vitreous hemorrhage, and tamponade used.26:27

In the current study, there was no statistical differ-
ence in the lens status, the number of tears, or the
extent of retinal detachment in the 26 (38.8%)
cases requiring a second intervention compared to
the group that was successful in the first attempt.
None of the patients had a vitreous hemorrhage.
On the other hand, axial length and the amount of
gas used were the main factors affecting the suc-
cess of a single PR. While no significant difference
was observed in terms of which gas was used in
our study, the amount of gas used was found to be
significantly higher in the group that had a single
surgery compared to the group that had a second
surgery. For PR to be effective, the gas used must
be large enough to cover the tear. In the group
requiring a second surgery, the axial length was
significantly higher than in the single surgery
group. Also, based on the multivariate logistic
regression, when the axial length increased by one
unit, the risk of failure of the surgery increased by
10%. We think that the underlying cause may be
insufficient gas with a longer axial length rather
than overlooked or new tears.

The largest case series examining PR included
422 eyes with a single-operation success rate of
60.7%. In this study, factors such as pseudopha-
kia/aphakia and number of retinal tears, as well as
being male, adversely affected the result.?8
However, we did not find any correlation between
complete failure of PR and gender. Similarly,
Rahat et al.?° stated that the gender distribution
did not affect PR success rates.

The literature reports no association between PR
results and duration of detachment, macular sta-
tus, or the number of retinal fractures.?8:3° Qur
study was consistent with these studies regarding
tear location, macular condition, and detached
quadrant.

In PR, laser photocoagulation can only be applied
around the tear or 360 between the vitreous base
and the ora serrata. Peripheral retinopexy can be
performed before or after gas injection. It has been
reported that this application significantly increases
the success rate of a single surgery when performed
in 360.2¢ The laser photocoagulation state of the
eye was not a statistically significant factor in deter-
mining the effectiveness of the PR in our study.

Patients with failed PR, the procedure had been
repeated or surgically repaired with a scleral
buckle, PPV, or both in our study. Notably, pre-
operative BCVA was similar in the single and sec-
ond surgery groups, with a trend for improved
postoperative vision in both groups. However,
there was a statistically significant increase in vis-
ual acuity from the first month postoperative in
the group who enjoyed reattachment with the first
PR. Postoperative visual gains may be limited
because detachment after an unsuccessful PR
extends until the second operation. Another pos-
sible cause of poor visual acuity may be surgical
trauma to the retina. Therefore, an unsuccessful
PR may be an important indicator of poor post-
operative visual outcomes.

Mougharbel er al.® showed that PR was not
related to permanent changes in lens transpar-
ency at the 24-month follow-up in their study.
Similarly, we did not observe increased nuclear
opacities in phakic eyes. At baseline, there was no
significant difference in mean IOP between the
successful and unsuccessful groups, and com-
pared with baseline, the mean IOP remained sta-
tistically stable in both groups during the
follow-up appointments in our study.
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Also, we did not encounter any complications,
other than recurrence, in our patients. However,
in a previously published meta-analysis study
comparing PPV and SB, PPV was associated with
a higher risk of cataract and iatrogenic breaks,
and SB was associated with a higher risk of cho-
roidal hemorrhage, choroidal detachment, and
residual subretinal fluid.?!

One limitation of this study is that it was con-
ducted in a retrospective fashion. Additionally,
the efficacy of primary PPV and/or scleral
buckle in young adults cannot be compared
with PR. Another limitation was the small sam-
ple size.

In conclusion, PR can be considered to be the
first line of treatment in young adults, as it is a
minimally invasive and cost-effective method that
provides rapid visual rehabilitation when used in
appropriate cases. The presence of PVD is one of
the main factors influencing successful treatment
of RRD. Patient compliance should be evaluated
even if the patient’s eye is suitable for PR. If the
patient is non-compliant and cannot maintain the
head position, the chances of success may
decrease. In cases of recurrence, the chance of
success can be increased with a timely second sur-
gery. Additionally, to avoid a second surgery,
injecting the appropriate amount of gas to increase
the likelihood of first-treatment success can be
essential. A prospective randomized study with
more patients may be required to verify our cur-
rent findings and enhance understanding of the
indications and outcomes of PR.

Declarations

Ethics approval and consent to participate

The study was approved by the University of
Health Sciences Turkey Ethics Committee
(approval number 22/351) and was carried out in
accordance with the Helsinki Declaration

Consent for publication
Not applicable.

Author contributions

Zeynep Ipekli: Conceptualization; Formal anal-
ysis; Investigation; Methodology; Resources;
Validation; Writing — original draft.

Conceptualization;
Methodology;

Seren Pehlivanoglu:
Formal analysis; Investigation;

Project administration; Resources; Supervision;
Validation; Writing — review & editing.

Ozgiir Artunay: Conceptualization; Investigation;
Methodology; Project administration; Supervision;
Validation; Writing — review & editing.

Acknowledgements
None.

Funding

The authors received no financial support for the
research, authorship, and/or publication of this
article.

Competing interests
The authors declare that there is no conflict of
interest.

Availability of data and materials

The datasets generated during and/or analyzed
during the current study are available from the
corresponding author on reasonable request.

ORCID iD
Zeynep Ipekli
3398-073X

https://orcid.org/0009-0006-

References
1. Murakami Y, Notomi S, Hisatomi T, ez al.
Photoreceptor cell death and rescue in retinal
detachment and degenerations. Prog Retin Eye Res
2013; 37: 114-140.

2. Znaor L, Medic A, Binder S, er al. Pars plana
vitrectomy versus scleral buckling for repairing
simple rhegmatogenous retinal detachments.
Cochrane Database Syst Rev 2019; 8: CD009562.

3. Marques JH, Castro C, Malheiro L, ez al. Dealing
with rhegmatogenous retinal detachment in
patients under 40 years old: a tertiary center
results. Int Ophthalmol 20215 41: 475-482.

4. Lakehal-Ayat Y, Angioi K, Berrod JP, ez al.
Rhegmatogenous retinal detachment in young
adults: clinical characteristics and surgical
outcomes. J Fr Ophtalmol 2020; 43: 404-410.

5. Heimann H, Bartz-Schmidt KU, Bornfeld N,
et al. Scleral buckling versus primary vitrectomy
in rhegmatogenous retinal detachment: a
prospective randomized multicenter clinical
study. Ophthalmology 2007; 114: 2142-254.

6. Mougharbel M, Koch FH, Boker T, ez al. No
cataract two years after pneumatic retinopexy.
Ophthalmology 1994; 101: 1191-1194.

journals.sagepub.com/home/oed


http://journals.sagepub.com/home/oed
https://orcid.org/0009-0006-3398-073X
https://orcid.org/0009-0006-3398-073X

Z ipekli, S Pehlivanoglu et al.

7. Dominguez DA. Cirugia precoz y ambulatoria del
desprendimiento de retina. Arch Soc Esp Oftalmol
1985; 48: 47-54.

8. Hilton GF and Grizzard WS. Pneumatic
retinopexy. A two-step outpatient operation
without conjunctival incision. Ophthalmology
1986; 93: 626-641.

9. Figueiredo N, Warder DC, Muni RH, ez
al. Pneumatic retinopexy as a treatment for
rhegmatogenous retinal detachment in pediatric
patients meeting pivot criteria. Can J Ophthalmol
2022; 57: 359-363.

10. Tornambe PE, Hilton GF, Kelly NF, ez al.
Expanded indications for pneumatic retinopexy.
Ophthalmology 1988; 95: 597-600.

11. Desatnik H, Alhalel A, Treister G, et al.
Management of persistent loculated subretinal
fluid after pneumatic retinopexy. Br ¥ Ophthalmol
2001; 85: 189-192.

12. Chan CK, Lin SG, Nuthi AS, ez al. Pneumatic
retinopexy for the repair of retinal detachments:
A comprehensive review (1986-2007). Surv
Ophthalmol 2008; 53: 443-478.

13. Chen JC, Robertson JE, Coonan P, ez al. Results
and complications of pneumatic retinopexy.
Ophthalmology 1988; 95: 601-6.

14. Huang CY, Mikowski M and Wu L. Pneumatic
retinopexy: an update. Graefes Arch Clin Exp
Ophthalmol 20225 260: 711-722.

15. Roshandhad A, Shirzadi S, Binder S, ez al.
Pneumatic retinopexy versus pars plana vitrectomy
for the management of retinal detachment:

a systematic review and meta-analysis.
Ophthalmology and Therapy 2023; 12: 705-19.

16. Habib AE, Abdel-Kader AA and Elnahry AG.
Chandelier-assisted pneumatic retinopexy for
rhegmatogenous retinal detachment repair in
young adults. ¥ Ophthalmol 2021; 69: 979-981.

17. Stewart S and Chan W. Pneumatic retinopexy:
Patient selection and specific factors. Clin
Ophthalmol 2018; 16: 493-502.

18. Hillier R], Felfeli T, Berger AR, ez al. The
pneumatic retinopexy versus vitrectomy for the
management of primary rhegmatogenous retinal
detachment outcomes randomized trial (pivot).
Ophthalmology 2019; 126: 531-539.

19. Kobashi H, Takano M, Yanagita T, ez al.
Scleral buckling and pars plana vitrectomy for
rhegmatogenous retinal detachment: an analysis
of 542 eyes. Curr Eye Res 2014; 39: 204-211.

20. Brosh K, Francisconi CL, Qian ], et al. Retinal
displacement following pneumatic retinopexy vs

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

pars plana vitrectomy for rhegmatogenous retinal
detachment. YAMA Ophthalmology 2020; 138:
652-659.

Francisconi CL, Marafon SB, Figueiredo NA,

et al. Retinal displacement after pneumatic
retinopexy versus vitrectomy for rhegmatogenous
retinal detachment (ALIGN). Ophthalmology
20225 129: 458-461.

Muni RH, Felfeli T, Sadda SR, ez al.
Postoperative photoreceptor integrity following
PR vs pars plana vitrectomy for retinal
detachment repair: A post hoc optical coherence
tomography analysis from the PR versus
vitrectomy for the management of primary
rhegmatogenous retinal detachment outcomes
randomized trial. JAMA Ophthalmology 2021;
139: 620-627.

Kasetty VM, Aye ], Patel N, ez al. Outcomes and
complications of primary rhegmatogenous retinal
detachment repair with pars plana vitrectomy in
young adults. Int ¥ Retina Vitreous 2023; 9: 11.

Chen SN and Hwang JF. Treatment of
rhegmatogenous retinal detachment in teenagers
by pneumatic retinopexy technique. ¥ Ophthalmol
2007; 143: 217-221.

Noori J, Bilonick RA and Eller AW. Scleral
buckle surgery for primary retinal detachment
without posterior vitreous detachment. Rerina
2016; 36: 2066—2071.

Tornambe PE. Pneumatic retinopexy: The
evolution of case selection and surgical technique.
A twelve-year study of 302 eyes. Trans Am
Ophthalmol Soc 1997; 95: 551-578.

Davis MJ, Mudvari SS, Shott S, ez al. Clinical
characteristics affecting the outcome of
pneumatic retinopexy. Arch Ophthalmol 2011;
129: 163-166.

Gilca M, Duval R, Goodyear E, er al. Factors
associated with outcomes of pneumatic
retinopexy for rhegmatogenous retinal
detachments: a retrospective review of 422 cases.
Retina 2014; 34: 693-699.

Rahat F, Nowroozzadeh MH, Rahimi M, et
al. Pneumatic retinopexy for primary repair of
rhegmatogenous retinal detachments. Retina
2015; 35: 1247-1255.

Rootman DB, Luu S, Conti SM, er al. Predictors
of treatment failure for pneumatic retinopexy.
Can F Ophthalmol 2013; 48: 549-552.

Dhoot AS, Popovic MM, Nichani PAH, ez al.
Pars plana vitrectomy versus scleral buckle: a
comprehensive meta-analysis of 15,947 eyes. Surv
Ophthalmol 20225 67: 932-949.

Visit Sage journals online
journals.sagepub.com/
home/oed

S Sagejournals

journals.sagepub.com/home/oed


http://journals.sagepub.com/home/oed
http://journals.sagepub.com/home/oed
http://journals.sagepub.com/home/oed

