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Purpose: To compare pars plana vitrectomy (PPV) with combined PPV and scleral buckle (PPV/SB) for repair
of primary rhegmatogenous retinal detachment (RRD) with associated vitreous hemorrhage (VH).

Design: Retrospective, observational study.

Participants: Patients with RRD and associated VH who underwent PPV or PPV/SB from January 1, 2010,
through August 31, 2020, were analyzed.

Method: We performed a single-institution, retrospective, observational study of 224 eyes with RRD and VH
at the time of detachment. We excluded eyes with <6 months of follow-up, a prior history of retinal detachment
(RD) repair with vitrectomy or SB, VH that resolved before surgical intervention, and tractional or combined
tractional and rhegmatogenous detachments.

Main Outcome Measures: Single-surgery anatomic success (SSAS) at 6 months, defined as no recurrent
RD requiring surgical intervention.

Results: Pars plana vitrectomy and PPV/SB were performed on 138 eyes (62%) and 85 eyes (38%),
respectively. The mean age of the PPV and PPV/SB patients was 61.9 and 60.2 years, respectively. Single-
surgery anatomic success was achieved in 107 of 138 eyes (77.5%) that underwent PPV and 78 of 85 eyes
(91.7%) that underwent PPV/SB. The difference in SSAS between types of treatment was significant (P = 0.006).
Mean visual acuity improvement in the PPV/SB group was 0.54 logMAR units greater than that in the PPV group
(P = 0.126). The incidence of postoperative proliferative vitreoretinopathy in the PPV/SB group (11.7%) was lower
than that in the PPV group (19.5%; P = 0.128). The rate of repeat PPV for non-RD reasons was similar for both the
groups (P = 0.437). Final reattachment status was achieved in 137 of the 138 and 84 of the 85 eyes in the PPV
and PPV/SB groups, respectively. Final visual acuity improvement was significantly better in eyes with PPV/SB
than in eyes with PPV alone (logMAR 2.12 vs. 1.26, respectively; P = 0.011).

Conclusions: In patients with RRD and VH, SSAS was superior in patients treated with PPV/SB compared
with those treated with PPV alone. Although not significantly different, the PPV/SB group had better visual
outcomes and a lower postoperative proliferative vitreoretinopathy rate. Ophthalmology Retina 2021;m
:1—6 © 2021 by the American Academy of Ophthalmology

Supplemental material available at www.ophthalmologyretina.org.
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rates between surgical modalities of pars plana vitrectomy
(PPV), scleral buckle (SB), or a combination approach

The choice of surgical repair technique in patients presenting
with a rhegmatogenous retinal detachment (RRD) depends on

a variety of considerations, mcludmg surgeon preference. A
preoperative factor often seen m eyes with RRD is concomitant
vitreous hemorrhage (VH).' ~ The task of repairing eyes with
combined retinal detachment (RD) and VH can prove chal-
lenging because a hemorrhage often obscures the extent of
pathology, making surgical planning difficult. In addition, VH
is a known risk factor for the development of postoperative
proliferative vitreoretinopathy (PVR), the most common
reason for surgical failure in RRD repair.”~

With the advent of modern small-gauge vitrectomy
techniques, several studies have compared anatomic success
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(PPV/SB)"~""; however, none have compared success rates
of combined RRD and VH in a large series to determine the
optimal strategy for these specific types of detachments. The
goal of this study, therefore, is to compare the anatomic and
functional outcomes of PPV and combined PPV/SB in the
treatment of RRD with VH.

Methods

This was a retrospective cohort study. All patients provided
consent. Patients were recruited from a single multisurgeon
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institution (The Retina Institute, St. Louis, Missouri). Institutional
review board approval was obtained, and the study protocol
adhered to the tenets of the Declaration of Helsinki. A query was
conducted for patients presenting with RRD (International Clas-
sification of Diseases 9 and 10: 361.0 and H33.0, respectively)
and VH (International Classification of Diseases 9 and 10: 379.23
and H43.1, respectively) simultaneously in the same eye between
January 1, 2010, and August 31, 2020. The primary outcome
variable in our study was single-surgery anatomic success (SSAS)
at 6 months, which is defined as no recurrent RD requiring sur-
gical intervention. The secondary outcome measures included
mean visual acuity (VA), postoperative PVR rate, and repeat

_ vitrectomy rate for non-RD reasons. Details of the total follow-up
interval, final attachment status, final vision, and total number of
surgeries including the use of silicone oil in primary failures were
also documented. The baseline characteristics collected included
age, sex, laterality, duration of symptoms, lens status, RD loca-
tion, macula involvement, presence of preoperative lattice
degeneration or PVR, presence of giant retinal tear, surgical
approach, and type of tamponade agent used (sulfurhexafluoride,
perfluoropropane, or silicone oil). Exclusion criteria were
modeled off previous retrospective RD studies and were as fol-
lows: eyes with <6 months of follow-up, prior history of RD
repair with vitrectomy or SB, VH that resolved before surgical
intervention, tractional or combined tractional and rhegmatoge-
nous detachments, retinoschisis-related detachment, traumatic
RD, and patients aged <18 years.”~'°

Surgical technique

The patients in either cohort underwent PPV using 23-, 25-, or 27-
gauge instrumentation. Scleral buckling elements were fully
circumferential if used. The choice of procedure type, vitrectomy
gauge, and buckling elements were left to the surgeon’s discretion.

Statistical methods

We assessed significance between categorical variables using the
2-tailed chi-square or Fisher exact test. For determining signifi-
cance between continuous variables comparing means, we used an
independent, 2-tailed ¢ test. A logistic regression model was
formulated to assess the risk of retinal redetachment at 6 months.
All the baseline characteristics were initially included in this
model, after which a stepwise Akaike information criterion back-
ward elimination algorithm set to a P value threshold of P = 0.20
rendered covariates that were to be included. All the analyses were
performed using R software, version 4.0.5 (R Foundation for
Statistical Computing). A P value <0.05 was considered
significant.

Results

In our initial query, 894 patients met the inclusion criteria based on the
Intemational Classification of Diseases 9 and 10 diagnostic coding.

After the application of the exclusion criteria (Fig S|, available at
www.ophthalmologyretina.org), a total of 223 patients (223 eyes)
were analyzed for our study. For initial repair, 138 patients
underwent PPV, whereas the remaining 85 underwent combined
vitrectomy and SB (PPV/SB). The baseline characteristics are listed
in Table 1. There were no significant differences in age, sex,
laterality, and symptom duration.

Significant differences included macula-off status (27 [19.6%]
vs. 49 [61.3%]); P < 0.001 in PPV vs. PPV/SB, respectively), mean
clock hours of detachment (3.4 [2.6%)] vs. 5.4 [3.3%]; P < 0.001 in
PPV vs. PPV/SB, respectively), superior-only detachments (85
[63.4%] vs. 22 [27.5%); P < 0.001 in PPV vs. PPV/SB,

Table 1. Baseline Characteristics

Patient Characteristics PPV (n = 138) PPV/SB (n = 85) P Value

Age (yrs), mean (SD) 61.9 (8.5) 60.3 (9.7) 0.181
Male, no. (%) 88 (63.8) 56 (65.9) 0.775
Left eye, no. (%) 57 (41.3) 39 (45.9) 0.578
Symptom duration (days), mean (SD) 9.8 (10.3) 12.6 (10) 0.057
Macula-off RD, no. (%) 27 (19.6) 49 (61.3) <0.001
'RD size (clock hours), mean (SD) 3.4 (2.6) 5.4 (3.3) <0.001
Supcerior breaks only, no. (%) 85 (63.4) 22 (21.5) <0.001
Inferior breaks only, no. (%) 10 (7.5) 9 (11.3) 0.457
Presence of lattice degeneration, no. (%) 41 (29.7) 26 (31) 0.881
Baseline visual acuity, mean (SD)* 2.2 (2.3) 3.1(2.6) 0.006
Lens status, no. (%)

Phakic 78 (56.5) 62 (72.9) 0.016

PCIOL 57 (41.3) 23 (21.1) 0.032

ACIOL 2(1.4) 0(0)

Aphakic 1(0.7) 0 (0)
Tamponade agent, no. (%)

CsFg 51 (37.2) 47 (55.3) 0.012

SFg 74 (54.0) 26 (30.6) 0.001

Oil 5 (3.6) 11 (12.9) 0.014

Air 7(5.1) 1(1.2) 0.158
Giant retinal tear, no. (%) 3(2.1) 4 (4.7) 0.432
Preoperative PVR, no. (%) 5(3.6) 19 (22.4) <0.001

ACIOL = anterior chamber intraocular lens; C3Fg = perfluoropropane; logMAR = logarithm of the minimal angle of resolution; PCIOL = posterior
chamber intraocular lens; PPV = pars plana vitrectomy; PPV/SB = combined pars plana vitrectomy and scleral buckle; PVR = proliferative vitreoretin-
opathy; RD = retinal detachment; SD = standard deviation; SFs = sulfurhexafluoride.

*logMAR resolution of Snellen letters.
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Table 2. Comparing SSAS Rates between Surgical Methods Using Subgroup Analysis

Patient Characteristics PPV, No. (%) PPV/SB, No. (%) Odds Ratio (95% Confidence Interval)* P Value
All eyes 107 (77.5) 78 (91.8) 0.31 (0.11-0.77) 0.006
Macula on 92 (82.9) 31 (100) 0.00 (0.00—0.69) 0.014
Macula off 15 (55.6) 42 (85.7) 0.21 (0.06—0.71) 0.006
Phakic 62 (79.5) 55 (88.7) 0.50 (0.16—1.39) 0.172
PCIOL 44 (717.2) 23 (100) 0.00 (0.00-0.71) 0.015
CiFy 37 (72.5) 42 (89.4) 0.32 (0.08—1.05) 0.043
SFg 61 (82.4) 24 (96) 0.20 (0.00—1.46) 0.110
Oil 3 (60.0) 10 (90.9) 0.17 (0.00—4.39) 0.214
Superior-only breaks 69 (81.2) 20 (90.9) 0.43 (0.04—2.11) 0.354
Superior and inferior breaks 38 (71.7) 58 (92.1) 0.22 (0.06—0.71) 0.006
Preoperative PVR present 3 (60.0) 16 (84.2) 0.30 (0.02—5.03) 0.271
Preoperative PVR absent 105 (78.9) 62 (93.9) 0.24 (0.06—0.74) 0.007

C;3Fy = perfluoropropane; PCIOL = posterior chamber intraocular lens; PPV = pars plana vitrectomy; PPV/SB = combined pars plana vitrectomy and

scleral buckle; PVR = proliferative vitreoretinopathy; SFg = sulfurhexafluoride; SSAS = single-surgery anatomical success.

*Analyzed for the risk of a retinal redetachment with reference to PPV alone.

respectively), type of tamponade agent (perfluoropropane: 51
[37.2%)] vs. 47 [55.3%], P = 0.012; sulfurhexafluoride: 74 [54.0%]
vs. 26 [30.6%], P = 0.001; and silicone oil: 5 [3.6%] vs. 11
[12.9%], P = 0.014 in PPV vs. PPV/SB, respectively), and pre-
operative PVR (5 [3.6%) vs. 19 [22.4%]; P < 0.001 in PPV vs.
PPV/SB, respectively). Lens status was also a significant preop-
erative difference, with more phakic patients (72.9% vs. 56.5%;
P = 0.016) who underwent PPV/SB than PPV alone.

The proportion of patients achieving SSAS at 6 months was
higher in those who underwent PPV/SB than in those who un-
derwent PPV alone (91.8% vs. 77.5%, respectively; odds ratio
[OR] = 0.31; P = 0.006) (Table 2, Fig 1). After excluding eyes
with silicone oil fill at 6 months (I PPV eye and 6 PPV/SB
eyes), PPV/SB still maintained a significantly higher SSAS rate
than PPV alone (91.1% vs. 77.4%, respectively; OR = 0.33;
P = 0.010). A subgroup analysis showed that PPV/SB
maintained superior SSAS in all significantly different baseline
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Figure 1. Kaplan—Mcicr survival curve of patients who underwent pri-
mary vitrectomy vs. those who underwent combined scleral buckle and
vitrectomy for rhegmatogenous retinal detachment associated with vitreous
hemorrhage. PPV = pars plana vitrectomy; PPV/SB = combined pars plana
vitrectomy and scleral buckle.

characteristics (Table 2). Specifically, PPV/SB had better SSAS
in phakic (88.7% vs. 79.5%:; P = 0.172) and pseudophakic
patients (100% vs. 77.2%; P = 0.015), the latter of which was
statistically significant. More favorable outcomes were also seen
in the PPV/SB cohort regardless of the tamponade agent used.
Eyes in which perfluoropropane was used showed the greatest
difference between the cohorts (89.4% vs. 72.5%: P = 0.043).

In a secondary outcome analysis, in eyes with SSAS at 6
months, on average, both the cohorts had improved VA at 6
months, with the PPV/SB cohort producing superior results (log-
MAR 1.98 vs. 1.44; P = 0.126) (Table 3). In a subgroup analysis
of VA improvement, documented macula-on eyes (logMAR 1.20
vs. 0.51; P = 0.149) and macula-off eyes (logMAR 2.91 vs. 2.85;
P = 0.902) trended toward greater VA improvement in the PPV
group than in the PPV/SB group. In all the eyes, a lower post-
operative PVR rate was seen in the PPV/SB cohort (11.8% vs.
19.6%; P = 0.142), and the repeat vitrectomy rate for non-
detachment reasons was relatively low in both groups (4.3% PPV
vs. 2.4% PPV/SB; P = 0.713). The reasons for nondetachment
repeat PPV included 2 eyes with a macular hole, 1 eye with a
nonclearing VH, and 3 eyes with an epiretinal membrane in the

Table 3. Secondary Outcome Measures Comparing Surgical
Methods at 6 Months

Patient Characteristics PPV PPV/SB P Value
VA improvement, mean (SD)*,i  1.44 (2.32) 1.98 (2.43) 0.120
Macula on 1.20 (2.27) 0.51 (2.30) 0.149
Macula off 2.92 (2.15) 2.85(1.79) 0.902
Postoperative PVR, no. (%) 27 (19.6) 10 (11.8) 0.142
Repeat PPV for non-RD 6 (4.3) 2(2.4) 0.713

reasons, no. (%)

logMAR = logarithm of the minimal angle of resolution; PPV = pars plana
vitrectomy; PPV/SB = combined pars plana vitrectomy and scleral buckle;
PVR = proliferative vitreoretinopathy; RD = retinal detachment;
SD = standard deviation; VA = visual acuity.

*logMAR of Snellen letters.

Wisual acuity improvement documented in eyes with single-surgery
anatomical success only.
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Table 4. Additional Outcomes up to Final Follow-up Visit

Patient Characteristics PPV (n = 138) PPV/SB (n = 85) P Value

Final VA improvement, mean (SD)* 1.26 (2.44) 2.12 (2.47) 0.011
Final VA, mean (SD)* 0.95 (1.33) 1.10 (1.31) 0.427
Final lens status, no. (%)

PCIOL 119 (86.2) 65 (76.5) 0.071

Phakic 14 (10.1) 19 (22.4) 0.019

Aphakic 3(2.17) 1(1.18)

ACIOL 2 (1.45) 0 (0.00)
Subsequent oil, no. (%)1 23 (16.67) 8 (9.41) 0.164
Total RRD-related surgeries, mean (SD) 1.32 (0.66) 1.13 (0.43) 0.020
Total non-RRD—related surgeries, mean (SD) 0.12 (0.35) 0.12 (0.39) 0.913

ACIOL = anterior chamber intraocular lens; PCIOL = posterior chamber intraocular lens; PPV = pars plana vitrectomy; PPV/SB = combined pars plana
vitrectomy and scleral buckle; RRD = rhegmatogenous retinal detachment; SD = standard deviation; VA = visual acuity.

*logMAR of Snellen letters.

"Eyes filled with silicone oil in a subsequent surgery after the initial RRD repair.

PPV cohort versus | eye with a macular hole and 1 eye with an
epiretinal membrane in the PPV/SB cohort.

The total mean follow-up duration was 29.7 £ 21.8 months and
25.7 £ 21.1 months for the PPV and PPV/SB groups, respectively
(P = 0.180) (Table 4). Final reattachment status was achieved in
137 of the 138 eyes and 84 of the 85 eyes in the PPV and PPV/
SB groups, respectively. Of these, 9 and 4 eyes in the PPV and
PPV/SB groups, respectively, retained oil at the final follow-up
visit. Final VA improvement was significantly better in eyes that
underwent PPV/SB than those that underwent PPV alone (logMAR
2.12 vs. 1.26, respectively; P = 0.011).

In the logistic regression analysis examining the risk of repeat
detachment at 6 months, surgical choice (PPV vs. PPV/SB; OR
0.14 [0.05—0.37]); P < 0.001) and macula status (off vs. on; OR
0.33 [0.11-0.95]; P = 0.047) were found to be significant pre-
dictors (Table 5). All the other baseline characteristics included in
the initial saturated model were not found to be significant in
predicting surgical failure.

Discussion

Our current study demonstrated greater single-surgery suc-
cess rates in eyes with concurrent VH and RD that under-
went combined PPV/SB versus those that underwent PPV
alone. Superior SSAS in PPV/SB eyes was found despite a
greater area of detachment on average (clock hours), higher

Table 5. Logistic Regression Model for the Risk of Retinal
Redetachment at 6 Months

Odds Ratio
(95% Confidence
Patient Characteristics Interval) P Value
Surgical method (PPV alone to PPV/SB)  0.14 (0.05—0.37) <0.001

0.33 (0.11-0.95) 0.047
1.11 (0.95—1.31) 0.194

Macula status (off to on)
RD clock hours

PPV = pars plana vitrectomy; PPV/SB = combined pars plana vitrectomy
and scleral buckle; RD = retinal detachment.

rates of inferior pathology and preoperative PVR, and a
larger proportion of phakic eyes. Pars plana vitrectomy with
SB was more successful in repairing VH-associated RRD,
regardless of the tamponade agent used (sulfurhexafluoride,
perfluoropropane, or silicone oil), with the choice of per-
fluoropropane being statistically significant. In the second-
ary outcome analysis, PPV/SB resulted in greater VA
improvement than PPV in attached eyes at 6 months;
however, the subgroup analysis trended toward PPV pro-
ducing favorable visual outcomes, especially in eyes pre-
senting as macula on. Although it must be stressed that this
VA improvement represented successful cases, a statisti-
cally significant number of eyes that underwent PPV were
not included because of redetachment. Finally, the rates of
documented PVR at 6 months were lower in the PPV/SB
cohort than in the PPV cohort postoperatively despite higher
baseline PVR rates.

Upon examination of the final success rate, nearly all
(137 of 138 and 84 of 85 eyes in the PPV and PPV/SB
groups, respectively) patients achieved anatomic success at
the last follow-up visit, and a similarly high success rate was
achieved after excluding those with retained oil tamponade.
As expected, however, the number of surgeries to achieve
this final attachment status was significantly higher in the
PPV group than in the PPV/SB group.

Vitreous hemorrhage is a known risk factor for the
development of PVR and might explain the higher failure
rates seen in the patients who underwent vitrectomy only for
RRD repair.'”'" The mechanism of PVR membrane
formation is predicated on retinal pigment epithelial cell
migration and fibroblast-like metaplasia after an incilin%
retinal break and breakdown of the blood—retina barrier.'
The presence of blood or serum in the vitreous cavity
introduces potent chemotactic factors, such as fibronectin
and platelet-derived growth factor, that contribute to
retinal pigment epithelial cell migration.'” Eventually, this
triggers a cascade of events that leads to PVR membrane
formation, retinal cell death, intraretinal fibrosis and
contraction, and subsequent redetachment.'®'”  Upon
examining our results, 27 (19.6%) cases in the PPV cohort



Vangipuram et al + Repair of RD with VH

were documented to have postoperative PVR versus 10
(11.8%) in the PPV/SB cohort (P = 0.142). The
discrepancy between these cohorts can be explained by
several factors. An adjunctive SB provides support to the
vitreous base and relieves unwanted secondary traction.
Because of higher rates of redetachment, it is conceivable
that more cases of PVR were documented in the PPV
cohort than in the PPV/SB cohort, whereas minor cases of
PVR were supported by a buckle, not leading to further
pathology. In addition, placing a buckle reduces the need
for close shaving of the vitreous base, potentially resulting
in iatrogenic breaks and reducing the risk of PVR
development.

Furthermore, the presence of VH with a suspected tear or
detachment may obscure pathology, leading to uncertainty in
preoperative planning. B-scan ultrasonography aids in diag-
nosis, but reported sensitivities in identifying a retinal tear or
detachment vary widely (24.3%—100%) and may also depend
on the equipment used and skill of the ultrasonographer.'®~>*
Frequently, a causative pathology is found only using surgi-
cal intervention after the vitreous has been cleared and by
adequate dissection of the vitreous base. In a study of 52 eyes
that underwent vitrectomy for nondiabetic VH conducted by
Connors etal,>’ 32 (61.5%) were found to have at least 1 retinal
break, and 16 (30.1%) had an RRD; however, B-scan
ultrasonography in these patients before surgery was able to
correctly identify a retinal break in only 24.3% of the cases
and an RD in 58.5%. Likewise, Sarrafizadeh et al'
investigated 36 eyes with dense fundus-obscuring hemor-
rhage secondary to suspected hemorrhagic posterior vitreous
detachment. Of eyes found to have a retinal break, 20 of 24
(83%) were found only after surgical intervention, and 11 of 36
(31%) were found to have multiple breaks.

Our results echo recent data on primary vitrectomy versus
combined vitrectomy and scleral buckling for RRD repair
showing superior outcomes using scleral buckling tech-
niques. In Report 2 of the multicenter Primary Retinal
Detachment Outcomes study, 715 phakic patients with
moderately complex RDs were analyzed, and their outcomes
were stratified by surgical approach. Primary SB and PPV/SB
were found to have superior SSAS rates compared with PPV
(91.7% and 91.2% vs. 83.1%, respectively; P = 0.0041).**
Similar results were found in Primary Retinal Detachment
Outcomes Report 3, which compared the success rates of

Footnotes and Disclosures

PPV with those of PPV/SB in pseudophakic patients. In an
analysis of 893 eyes, SSAS was higher in the PPV/SB
group (92%) than in the PPV-only group (84%).°
Comparably, in a more recent study by Echegaray et al,*®
488 patients who underwent PPV or PPV/SB for
uncomplicated RD at a single institution were analyzed.
Single-operation anatomic success was achieved in 90 of
111 eyes (81.1%) with PPV alone compared with 345 of 374
eyes (92.2%) with PPV/SB (P = 0.0010).>**” All these
studies, however, excluded eyes with VH on initial
presentation. The results of our study showed similar
superior anatomic outcomes in eyes that underwent
combined PPV/SB versus those that underwent PPV alone
(91.1% vs. 77.4%; OR = 0.33; P = 0.010), albeit with
notably lower success rates for vitrectomy alone relative to
those in other published reports. The greater disparity
between the 2 surgical modalities in this study compared
with others analyzing uncomplicated RDs further shows the
value of an adjunctive SB in primary repair.

The strengths of this study include its relatively large
sample size and heterogeneity in surgical techniques (gauge,
vitrectomy platform, and surgical site) within the same
institution. The limitations include its retrospective nature,
with variability in postoperative follow-up and nonuniform
detailing of preoperative features. Specifically, the severity
of VH was not quantified in this study. In general, physi-
cians in our practice coded for VH at the time of RD if the
degree of hemorrhage was significant enough to obscure
adequate visualization of the entire vitreous base. A pro-
spective, randomized study comparing surgical outcomes
while grading VH would be useful in addition to eliminating
preoperative surgical selection bias. Based on our primary
results and a significance value of P = 0.05, a power
calculation was used to determine that a total of 198 subjects
would be needed to prove a similar outcome.

In summary, our study showed superior outcomes for
eyes that underwent PPV/SB for RD associated with VH
compared with those that underwent PPV alone. These data
align with data of other studies comparing surgical tech-
niques for RD repair at a time when the use of an adjunctive
SB has continued to diminish.”® Nevertheless, placing an
SB in addition to performing vitrectomy may prove
beneficial in achieving favorable surgical outcomes in
these patients.

Originally received: June 4, 2021.
Final revision: October 1, 2021.
Accepted: October 1, 2021.

Available online: mm®m. Manuscript no. ORET-D-21-00356R2.

! The Retina Institute, St. Louis, Missouri.

2 Washington University, St. Louis, Missouri.
This manuscript is under consideration for presentation at the American
Society of Retina Specialist Annual Meeting in 2021.

Disclosure(s):
All authors have completed and submitted the ICMIJE disclosures form.

None

The author(s) have no proprietary or commercial interest in any materials
discussed in this article.

HUMAN SUBIJECTS: No human subjects were included in this study.
Institutional review board approval was obtained. All research adhered to
the terets of the Declaration of Helsinki.

ANIMAL SUBJECTS: No animal subjects were included in this study.
Author Contributions:

Conception and design: Vangipuram, Zhu, Dang, Blinder, Shah

Data collection: Vangipuram, Zhu, Dang, Blinder, Shah

Analysis and interpretation: Vangipuram, Zhu, Dang, Blinder, Shah
Obtained funding: N/A



Ophthalmology Retina Volume w, Number w, Month 2021

Overall responsibility: Vangipuram, Zhu, Dang, Blinder, Shah

Study was performed as part of regular employment duties at The Retina
Institute, St. Louis, Missouri company/institute, etc. No additional funding
was provided.

Abbreviations and Acronyms:

PPV = pars plana vitrectomy; PVR = proliferative vitreoretinopathy;
SB = scleral buckle; RD = retinal detachment; RRD = rhegmatogenous
retinal detachment; SSAS = single-surgery anatomic success; VA = visual
acuity; VH = vitreous hemorrhage.

References

Key Words:
vitreous hemorrhage, retinal detachment, vitrectomy, scleral buckle, pro-
liferative vitreoretinopathy.

Correspondence:
Gaurav K. Shah, MD, The Retina Institute, 2201 S. Brentwood Blvd., St.
Louis, MO 63144. E-mail: gkshahl @gmail.com.

10.

11

12.

13.

. Sarrafizadeh R, Hassan TS, Ruby Al, et al. Incidence of retinal

detachment and visual outcome in eyes presenting with pos-
terior vitreous separation and dense fundus-obscuring vitreous
hemorrhage. Ophthalmology. 2001;108:2273—2278.

. Pighin MS, Berrozpe C, Jiirgens I. Outcome of acute non-

traumatic vitreous hemorrhage in healthy patients. Retina.
2020:40:87—-91.

. Yeung L, Yang KJ, Chen TL, et al. Association between

severity of vitreous haemorrhage and visual outcome in pri-
mary rhegmatogenous retinal detachment. Acta Ophthalmol.
2008:86:165—169. :

. Girard P, Mimoun G, Karpouzas I, Montefiore G. Clinical risk

factors for proliferative vitreoretinopathy after retinal detach-
ment surgery. Retina. 1994;14:417—424,

. Storey P, Alshareef R, Khuthaila M, et al. Pars plana vitrectomy

and scleral buckle versus pars plana vitrectomy alone for pa-
tients with rhegmatogenous retinal detachment at high risk for
proliferative vitreoretinopathy. Retina. 2014;34:1945—1951.

. Duquesne N, Bonnet M, Adeleine P. Preoperative vitreous

hemorrhage associated with rhegmatogenous retinal detach-
ment: a risk factor for postoperative proliferative vitreor-
etinopathy? Graefes Arch Clin Exp Ophthalmol. 1996;234:
677-682.

. 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—2154.

. Weichel ED, Martidis A, Fineman MS, et al. Pars plana vit-

rectomy versus combined pars plana vitrectomy-scleral buckle
for primary repair of pseudophakic retinal detachment.
Ophthalmology. 2006;113:2033—2040.

. Starr MR, Obeid A, Ryan EH, et al. Retinal detachment with

inferior retinal breaks: primary vitrectomy versus vitrectomy
with scleral buckle (PRO Study Report No. 9). Retina.
2021;41:525-530.

Ahmadieh H, Moradian S, Faghihi H, et al. Anatomic and
visual outcomes of scleral buckling versus primary vitrectomy
in pseudophakic and aphakic retinal detachment: six-month
follow-up results of a single operation—report no. 1.
Ophthalmology. 2005;112:1421—1429.

Halberstadt M, Chatterjee-Sanz N, Brandenberg L, et al. Pri-
mary retinal reattachment surgery: anatomical and functional
outcome in phakic and pseudophakic eyes. Eve (Lond).
2005:19:891—898.

Bonnet M. The development of severe proliferative vitreor- .

ctinopathy after retinal detachment surgery. Grade B: a
determining risk factor. Graefes Arch Clin Exp Ophthalmol.
1988;226:201—205.

Cowley M, Conway BP, Campochiaro PA, Kaiser D,
Gaskin H. Clinical risk factors for proliferative vitreoretinop-
athy. Arch Ophthalmol. 1989;107:1147—1151.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

26.

27.

28.

Nagasaki H, Shinagawa K, Mochizuki M. Risk factors ‘for
proliferative vitreoretinopathy. Prog Retin Eye Res. 1998;17:
77-98.

Campochiaro PA, Jerdan JA, Glaser BM. Serum contains
chemoattractants for human retinal pigment epithelial cells.
Arch Ophthalmol. 1984;102:1830—1833.

Campochiaro PA, Glaser BM. Mechanisms involved in retinal
pigment epithelial cell chemotaxis. Arch Ophthalmol.
1986:104:277—-280.

Idrees S, Sridhar J, Kuriyan AE. Proliferative vitreoretinop-
athy: a review. Int Ophthalmol Clin. 2019;59:221—240.
Flaxel CJ, Adelman RA, Bailey ST, et al. Posterior vitreous
detachment, retinal breaks, and lattice degeneration
Preferred Practice Pattem. Ophthalmology. 2020;127:
P146—-P181.

Rabinowitz R, Yagev R, Shoham A, Lifshitz T. Comparison
between clinical and ultrasound findings in patients with vit-
reous hemorrhage. Eye (Lond). 2004;18:253—256.

Connors D, Shah G, Blinder K, Dang S. Early versus delayed
vitrectomy for nondiabetic vitreous hemorrhage. J Vitreoretin
Dis. 2018;2:87—90.

Sandinha MT, Kotagiri AK, Owen RI, Geenen C, Steel DH.
Accuracy of B-scan ultrasonography in acute fundus obscuring
vitreous hemorrhage using a standardized scanning protocol
and a dedicated ophthalmic ultrasonographer. Clin Oph-
thalmol. 2017;11:1365—1370.

DiBernardo C, Blodi B, Byme SF. Echographic evaluation of
retinal tears in patients with spontaneous vitreous hemorrhage.

"Arch Ophthalmol. 1992;110:511-514.

Tan HS, Mura M, Bijl HM. Early vitrectomy for vitreous
hemorrhage associated with retinal tears. Am J Ophthalmol.
2010;150:529-533.

Ryan EH, Ryan CM, Forbes NJ, et al. Primary retinal
detachment outcomes study report number 2: phakic retinal
detachment  outcomes. Ophthalmology. 2020;127:
1077—-1085.

. Joseph DP, Ryan EH, Ryan CM, et al. Primary retinal

detachment outcomes study: pseudophakic retinal detachment
outcomes: primary retinal detachment outcomes study report
number 3. Ophthalmology. 2020;127:1507—1514.

Echegaray JJ, Vanner EA, Zhang L, et al. Outcomes of pars
plana vitrectomy alone versus combined scleral buckling plus
pars plana vitrectomy for primary retinal detachment. Oph-
thalmol Retina. 2021;5:169—175.

Emerson GG, Ryan EH. Superior retinal reattachment out-
comes with scleral buckle vitrectomy compared with vitrec-
tomy alone. Ophthalmol Retina. 2021;5:176—177.

Stone TW, Hahn P, Raef S. American Society of Retina Spe-
cialists (ASRS) Preferences and Trends (PAT) Survey 2019.
https://www.asrs.org/content/documents/_asrs-2019-pat-survey-
results-for-website2.pdf. Accessed May 15, 2021.



894 patients meeting inclusion criteria

/ _ 336- Tractional retinal detachment
130 - VH and RD not in same ¢ye or same time
98 — Inadequate follow up ’

33 - Prior vitrectomy

28 - Traumatic retinal detachment
25 - Combined RRD/TRD

675 patlents excluded — 10 - Serous detachment
6 — Retinoschisis lated retinal detach
4-Age<18
2 - SB only repair
_ 2~ Surgery completed before 2010
\ 1 - Acute retinal necrosis iated retinal detach t )

|
' }

138 patients (138 eyes) undergoing PPV 85 patients (85 eyes) undergoing PPV/SB

Supplemental Figure 1: Detailed exclusion criteria for patients presenting with simultaneous
RRD (ICD 9 and 10: 361.0 and H33.020, respectively) and VH (ICD 9 and 10: 379.23 and
H43.1, respectively).



