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Purpose: To investigate the clinical features and surgical outcomes of rhegmatogenous 
retinal detachment (RRD) associated with giant retinal tears (GRTs) at a tertiary referral 
center.
Patients and Methods: A retrospective, non-consecutive interventional case series of 
GRT-associated RRDs that underwent primary surgical repair at the University of 
Michigan W.K. Kellogg Eye Center between January 1, 2011 and July 1, 2020. Clinical 
characteristics and preoperative, perioperative, and postoperative data were collected.
Results: Forty-eight eyes of 47 patients with GRT-associated RRDs met inclusion criteria, 
including those that were children (under 12 years, N=4, 8.3%), associated with a history of 
trauma (N=20, 41.7%) or with grade C proliferative vitreoretinopathy (PVR-C) (N=7, 
14.6%) at baseline. Median age was 46 years (interquartile range (IQR): 29 years, range: 4 
to 72 years), median follow-up was 28 months (IQR: 43 months, range: 3–124 months), and 
83.3% (N=40) of subjects were male. Primary surgical repair for GRT-associated RRDs 
included pars plana vitrectomy (PPV) (N=40, 83.3%), scleral buckle (SB) (N=1, 2.1%), or 
combined PPV/SB (N=7, 14.6%). Surgical approach commonly involved the use of per-
fluorocarbon liquid (N=43, 90%) and gas tamponade (N=39, 81%). Single surgery anatomic 
success (SSAS) was 75% (95% CI: 60%, 85%) at 3 months and 65% (95 CI: 47%, 78%) at 2 
years. Final anatomic success was achieved in all 48 eyes (100%). Median visual acuity 
improved from 20/250 preoperatively to 20/60 at final follow-up, with 44% (N=20) of eyes 
achieving postoperative visual acuity of 20/40 or better.
Conclusion: In this series from a tertiary referral center, both complex and non-complex 
GRT-associated RRDs were most commonly managed with PPV alone, perfluorocarbon 
liquid, and gas tamponade with favorable final anatomic and visual outcomes comparable 
to other modern GRT series.
Keywords: giant retinal tear, proliferative vitreoretinopathy, retinal detachment, scleral 
buckle, trauma, vitrectomy

Introduction
A giant retinal tear (GRT) is defined as a full-thickness retinal tear of at least three 
clock hours (90°) in the circumferential span.1 GRTs are reported at an incidence of 
approximately 0.091 per 100,000 individuals and are present in up to 1.5% of 
rhegmatogenous retinal detachments (RRDs).2,3 GRTs usually occur spontaneously 
but can be associated with risk factors including young age, trauma, high myopia, 
and hereditary conditions, such as Marfan syndrome and Stickler syndrome.4–6
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The surgical treatment options for GRT are similar to 
those for primary non-complex RRD and include scleral 
buckle (SB), pars plana vitrectomy (PPV), and PPV with 
SB.6,7 Despite the advents of improved intraoperative 
viewing systems, small gauge surgical instrumentation, 
and tamponade agents, the management of GRT- 
associated RRDs still poses significant challenges. In addi-
tion to the many complications and technical difficulties 
involved, repairs of GRT-associated RRDs result in rela-
tively high rates of surgical failure compared to those for 
primary non-complex RRDs, which may lead to multiple 
re-operations and less favorable visual outcomes.6,8–14

In the contemporary era of small-gauge vitreoretinal 
surgery, there are multiple case series examining the out-
comes of GRT-associated RRDs (Table 1). Despite these 
aggregate data, there is still no consensus on management 
due to the small, retrospective nature of such studies. 
Given the relative rarity of GRTs, conducting large pro-
spective or randomized controlled clinical studies is not 
clinically feasible. Additionally, published series are diffi-
cult to compare due to differences in clinical presentations, 
surgical techniques, and eligibility criteria. With many 
studies not including complex etiologies of GRTs found 
in pediatric patients, penetrating ocular trauma, prolifera-
tive vitreoretinopathy (PVR), or syndromic RRDs, there is 
an unmet need for an assessment of all-encompassing 
GRT-associated RRDs. The aim of the study is to investi-
gate the functional and anatomic outcomes of surgical 
repair for all-inclusive retinal detachments due to GRTs.

Patients and Methods
This study was approved by the Institutional Review 
Board of the University of Michigan (Ann Arbor, MI, 
USA) and is in accordance with the guidelines by the 
Declaration of Helsinki. The research was conducted in 
compliance with the Health Insurance Portability and 
Accountability Act (HIPAA) and all patient data were 
deidentified upon review.

This is a retrospective, non-consecutive, interventional 
case series of patients undergoing primary repair for GRT- 
associated RRDs at the University of Michigan W.K. 
Kellogg Eye Center between January 1, 2011 and July 1, 
2020.

Data Collection
All cases of non-complex and complex RRDs were identified 
using a combination of Current Procedural Terminology (CPT) 
billing and tracking codes, International Classification of 

Diseases 9th and 10th Revision codes, and procedure codes 
internal to the University of Michigan (Supplemental Table 1). 
Medical records were then reviewed to verify coding informa-
tion and to assess documentation of GRT. Subjects were 
included if documented to have a full-thickness retinal tear of 
at least three clock hours in the circumferential span on the 
preoperative examination or intraoperatively. Preoperative, 
perioperative, and postoperative information were collected 
from the text, drawings, photography, and diagrams found in 
office visit encounters, operating reports, and referral commu-
nication notes stored within the electronic medical record (Epic 
Systems Corporation, Verona, WI, USA).

The study population included patients diagnosed with 
GRT-associated RRDs that underwent primary surgical 
repair with PPV, SB, or PPV/SB at the University of 
Michigan W.K. Kellogg Eye Center between January 1, 
2011 and July 1, 2020. The aggregated data included 
children, subjects with a history of trauma including open- 
globe injury, hereditary vitreoretinopathies, or those with 
grade C proliferative vitreoretinopathy (PVR-C) at base-
line. This study excluded subjects with fewer than 90 days 
of documented postoperative follow-up.

A total of 1999 cases of RRDs were initially reviewed 
during this time period. Of the eyes reviewed, 69 cases of 
GRT-associated RRD were identified and 21 cases were 
excluded due to the aforementioned exclusion criteria, 
resulting in 48 eyes of 47 patients that were included in 
the final dataset.

History of ocular trauma was defined as trauma within 
6 months prior to the onset of surgery. Retinal breaks were 
classified as inferior if they were below the horizontal 
meridian bisecting 3:00 and 9:00 clock hours. Non- 
phakic eyes were defined as those with aphakia or pseu-
dophakia at the time of initial GRT repair.

Outcome Measures
Data were collected postoperatively at 1 day, 1 week, 1 
month, 3 months, and most recent follow-up date. 
Anatomic success was measured by single surgery ana-
tomic success (SSAS) or occurrence of a single operation 
retinal reattachment, and final anatomic success (FAS) or 
occurrence of final retinal reattachment regardless of the 
number of surgeries. Kaplan-Meier analysis was used to 
estimate the long-term probability of sustained reattach-
ment and compare group success rates between phakic and 
non-phakic eyes with the Log rank test.

Functional success was represented by a change in 
visual acuity (VA) from baseline to the most recent 
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follow-up. Pinhole Snellen visual acuity was used in 
place of best-corrected visual acuity due to reliance on 
available data in the medical records. For outcome cal-
culations, Snellen VA was converted to the logarithm of 
the minimum angle of resolution (logMAR) equivalent. 
Subjects with count fingers (CF), hand motion (HM), 
light perception (LP), or no light perception (NLP) 
visual acuity were assigned values of 2.6, 2.7, 2.8, and 
2.9, respectively.15 Additionally, two patients were cog-
nitively unable to perform visual acuity testing, so they 
were not included in this outcome measure.

Surgical technique and variables were at the discretion 
of the attending surgeon and were analyzed for their effect 
on rates of anatomic success (chi-square test) and visual 
acuity at the last documented visit (Fisher exact test). 
Means were compared using the Student’s t-test. 
Statistical significance was defined at p<0.05. All statisti-
cal analyses were performed using SPSS version 27.0® 

(IBM Corporation, Armonk, NY, USA).

Results
This study identified 48 eyes of 47 patients with GRT- 
associated RRD that underwent primary repair with either 
PPV, PPV/SB, or SB alone. The majority of patients were 
male (N=40, 83%), with a median age of 46 years (inter-
quartile range (IQR): 29 years, range 4–72 years) and 
a median follow-up of 28 months (IQR: 43 months, 
range: 3–124 months). Four patients (9%) were under the 
age of 12, 24 patients (51%) were between 12 and 50 years 
old, and 19 patients (40%) were over the age of 50. Right 
eyes were involved in 50% of cases (N=24, Table 2). Risk 
factors for the development of GRT were history of trauma 
(N=20, 42%), high myopia (−6D or higher, N=3, 6%), 
Marfan syndrome (N=1, 2%), and inherited vitreoretino-
pathies such as Stickler syndrome (N=1, 2%). 
Additionally, seven cases (15%) had a history of a prior 
RD in the other eye.

The majority (N=31, 65%) of eyes were phakic at 
presentation of which seven underwent pars plana lensect-
omy (N=4) or Kelman phacoemulsification (KPE) and 
intraocular lens (IOL) implantation (N=3) at the time of 
primary GRT repair. The extent of the GRT was <180° in 
35 eyes (73%) and located inferiorly in 29 eyes (60%). At 
presentation, the majority (N=31, 65%) of GRT-associated 
RRDs were macula-off and 7 eyes (15%) presented with 
grade C PVR.16 Median preoperative logMAR visual 
acuity was 1.1 (Snellen equivalent 20/252, IQR: 2.3), 
ranging from 0 to 2.8 (Table 2).Ta
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In this study, PPV alone was the most common surgical 
technique utilized in the management of GRT-associated 
RRDs (N=40, 83%). Seven eyes (15%) underwent com-
bined PPV/SB and one eye (2%) had a primary SB. 
Notably, only one eye with a superior GRT received an 
SB, while seven eyes with inferior GRTs received SBs. All 
PPVs were performed with either 23-gauge (38%) or 25- 
gauge (62%) instrumentation. The surgical approach com-
monly involved the use of perfluorocarbon liquid (N=43, 
90%). Regarding internal tamponade, perfluoropropane 
(C3F8) was used in most cases (N=39, 81%) with silicone 
oil instilled following a fluid-air exchange in only 9 eyes 
(19%, Table 3).

The retina was reattached at the most recent follow-up 
in all 48 eyes (FAS=100%, Table 4). The Kaplan-Meier 
estimate of SSAS was 75% (95% confidence interval (CI): 
60%, 85%) at 3 and 6 months, 72% at 1 year (95% CI: 

56%, 83%), and 65% at 2 years (95% CI: 47%, 78%). The 
estimate of the proportion of non-phakic eyes that had 
primary successful reattachment at 3 months and 2 years 
was 82% (95% CI: 55%, 94%) (Supplemental Figure 1). 
The estimate of the proportion of phakic eyes that had 
primary surgical success was 71% (95% CI: 52%, 84%) at 
3 months and 56% (95% CI: 35%, 73%) at 2 years 
(Supplemental Figure 1). This difference did not meet 
statistical significance (P=0.1489). Recurrent retinal 
detachment occurred at a median of 1.63 months (IQR: 
5.53 months) following the first operative intervention, 
ranging from 0.23 to 37.20 months after primary repair, 
and was attributed to postoperative PVR formation in 
63% of these redetachment cases (N=10/16). 
Interestingly, four of the redetachments occurred at 
greater than 6 months post initial repair, with one rede-
tachment occurring over 3 years out from the initial repair. 
All cases of recurrent retinal detachment underwent addi-
tional surgery, with 12/16 eyes (75%) requiring a total of 
two surgeries and 4 eyes (25%) undergoing three surgeries 
(Table 4). Among the 16 cases that failed primary surgery, 
12 (75%) eyes initially received gas and 4 (25%) eyes 
initially received silicone oil; during the subsequent sur-
geries, 7 (44%) eyes received gas and 9 (56%) eyes 
received oil.

Median postoperative logMAR visual acuity was 0.48 
(Snellen 20/60, IQR: 0.64), ranging from 0 to 2.9. Final 
logMAR BCVA was 0.30 (Snellen 20/40) or better in 20 of 
46 eyes (44%) and worse than 1.00 (Snellen 20/200) in 9 
eyes (20%, Table 5).

Of all the baseline characteristics and surgical factors, 
only macular attachment status prior to surgery (P=0.026) 

Table 2 Initial Demographic, Anatomic, and Functional 
Characteristics

N=48 (%)

Median age, years (IQR, range) 46 (29, 4–72)

Sex
Male 40 (83.3)

Female 8 (16.7)

Median follow-up time, months (IQR, range) 28 (43, 3–124)

Eye

Right 24 (50)

Extent of GRT

<180° 35 (72.9)

≥180° 13 (27.1)

Location of GRT

Inferior 29 (60.4)
Superior 19 (39.6)

Macula status
On 17 (35.4)

Off 31 (64.6)

Grade C PVR 7 (14.6)

Lens status
Phakic 31 (64.6)

Non-phakic 17 (35.4)

Median baseline logMAR VA (IQR, range) 1.1 (2.3, 0–2.8)

Note: Non-phakic includes eyes with aphakia or pseudophakia at the time of initial 
surgery. 
Abbreviations: GRT, giant retinal tear; PVR, proliferative vitreoretinopathy; 
logMAR, logarithm of the minimum angle of resolution; VA, visual acuity; IQR, 
interquartile range.

Table 3 Operative Approach

Operative Parameters N (%)

Primary SB 1 (2.1)

Primary PPV 40 (83.3)

Combined PPV/SB 7 (14.6)

Lensectomy or cataract surgery at time of primary 

procedure

7 (14.6)

Perfluorocarbon liquid use 43 (89.6)

Tamponade
C3F8 39 (81.3)

Silicone oil 9 (18.7)

Abbreviations: SB, scleral buckle; PPV, pars plana vitrectomy; C3F8, 
perfluoropropane.
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was associated with an improved likelihood of primary 
surgical success (Table 6). Single surgery success was 
achieved in 15/17 (88%) eyes with macula-on detachments 
compared to 17/31 (55%) in eyes with macula-off detach-
ments. Furthermore, macula-off detachments trended 
toward having larger GRTs (84.6% vs 15.4% 180° or 
greater, P=0.099) and were more likely to be inferior 
(82.8% vs 17.2%, P<0.01). Overall, the subgroup that 
received an SB had a higher SSAS (86%, N=7/8) than 
those that did not (65%, N=26/40), although this did not 
meet statistical significance (P=0.17). Out of the eight SBs 
placed, seven were placed in phakic eyes (87.5%). When 
comparing GRT size, SSAS rates for those with a GRT < 
180° (N=26/35, 74%) trended higher than those with 

a GRT ≥ 180° (N=6/13, 46%, P=0.09). Additionally, 
superior GRTs had an SSAS of 79% (N=15/19) and infer-
ior GRTs had an SSAS of 59% (N=14/17, P=0.213). C3F8 

and silicone oil tamponade agents had similar SSAS rates 
(69% vs 55%, P=0.457). The SSAS of pediatric (<12 
years) GRTs was 50% (N=2/4) while the SSAS of adult 
GRTs was 68% (N=30/44). Interestingly, patients with 
a history of ocular trauma had comparable SSAS rates to 
those without (75% (N=15/20) vs 61% (N=17/28), 
P=0.36). The presence of other GRT risk factors, including 
high myopia (≥-6D), Stickler syndrome, and Marfan syn-
drome, did not predispose subjects to further surgery for 
recurrent RDs (50% SSAS vs 70% SSAS, P=0.41). 
However, the number of subjects with such predisposing 
risk factors was small.

Discussion
In the past two decades, the introduction of perfluorocar-
bon liquid, wide-angle viewing systems, and microincision 
vitrectomy surgery has improved attachment rates of GRT- 
associated RRDs from about 20–40% to over 80% 
(Table 1).10–12,17–20 The current study shows that PPV 
with PFO and gas tamponade is the most frequently per-
formed operation in the management of such cases at our 
institution. The results show that this surgical method 
provides relatively high primary success rates and 100% 
final retinal reattachment, which relates to the favorable 
visual outcomes, despite the all-encompassing nature of 
GRTs that were included, such as the complex manage-
ment of children and eyes with syndromic abnormalities, 
trauma, and frequently encountered PVR at baseline.

Success during primary GRT repair is crucial, as the 
sizable GRT exposes a large area of retinal pigment epithe-
lium that can easily progress to PVR if reattachment 
fails.20 Prior to the era of small gauge surgery, the 

Table 4 Anatomic Outcomes

Outcome Estimate

Final anatomic success, N (%) 48 (100%)

Estimated single surgery anatomic success (%, 

95% CI) at:
3 monthsa 75% (60%, 85%)

6 monthsa 75% (60%, 85%)

1 yeara 72% (56%, 83%)
2 yearsa 65% (47%, 78%)

Recurrent detachment, N (%) 16 (33.3%)

Presence of PVR 10/16 (62.5%)

Subsequent SB 4/16 (25%)
Median redetachment time after primary 

repair, months (IQR, range)

1.633 (5.53, 

0.23–37.20)

Total number of repairs, N (%)

1 32 (66.7%)

2 12 (25%)
3 4 (8.3%)

Note: aKaplan-Meier estimate and 95% confidence intervals (%). 
Abbreviations: CI, confidence interval; PVR, proliferative vitreoretinopathy; SB, 
scleral buckle; IQR; interquartile range.

Table 5 Functional Outcomes

Visual Acuity Range All Eyes, N=46, (%) Macula-On Eyes, N=17, (%) Macula-Off Eyes, N=29, (%)

Baseline Final Baseline Final Baseline Final

logMAR≤ 0.3 (≥ 20/40) 11 (23.9) 20 (43.5) 11 (64.7) 13 (76.5) 0 (0) 7 (24.1)

logMAR >0.3 to ≤ 1.00 
(< 20/40 and ≥ 20/200)

10 (21.7) 17 (37) 3 (17.6) 4 (23.5) 7 (24.1) 13 (44.8)

logMAR> 1.00 (< 20/200) 25 (54.3) 9 (19.6) 3 (17.6) 0(0) 22 (75.9) 9 (31)

Abbreviation: logMAR, logarithm of the minimum angle of resolution.
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previously published series of 41 eyes at our institution 
reported an 83% single surgery anatomic success at 3 
months in the repair of GRT-associated retinal detachment 
with a different set of eligibility criteria.1 More modern 
series, including this series, have evaluated primary suc-
cess with micro-incision vitrectomy surgery (Table 1). 
Pitcher et al found high primary surgical success rates in 
both the subset of subjects who received an SB (87%) and 
those who did not (88%), although all 10 patients in their 
series with preoperative PVR-C received SB.10 

Additionally, Gonzalez et al and Rodriguez et al reported 
a combined SSAS of 86% at their institution in a span of 
12 years, although 90% of their subjects received an 
encircling band.11,12 The current series, which includes 
traumatic GRTs, PVR, and pediatric patients, demonstrates 
that SSAS trended higher for those who received SB 
(87.5%) compared to those who did not (65%), although 
only a small subset of patients received a SB and this 
difference was not statistically significant (P=0.70). 

These trends are consistent with findings from Goezinne 
et al, who reported the presence of an encircling SB being 
significantly associated with reattachment in GRTs, includ-
ing those with baseline PVR and trauma.8 These results 
suggest that the presence of baseline PVR or risk factors 
for PVR, such as penetrating eye trauma, may skew the 
data toward better primary success with the addition of an 
encircling buckle.

In the present study, SSAS was 75% at 3 months based 
on Kaplan-Meier analysis and final anatomic success was 
100% at the last follow-up. Although one may expect 
improved SSAS in an era of improved vitreoretinal tech-
niques, visualization, and instrumentation as compared to 
the previous series published from our institution,1 it is 
important to consider that the subjects in this series had an 
expanded set of eligibility criteria. As seen in other pub-
lished GRT studies in the modern era of vitrectomy, ana-
tomic success rates vary depending on the surgical 
technique, whether eyes with PVR or traumatic GRT are 

Table 6 Baseline Characteristics and Operative Factors Associated with Single Surgery Success

Continuous Variables Recurrent Detachment (N=16) Stable Reattachment (N=32) P Valuea

N Mean (SD) N Mean (SD)

Age (years) 15 37.44 (19.92) 32 44.56 (18.72) 0.418

Follow-up interval (months) 16 51.19 (39.64) 32 24.50 (21.18) 0.001
Baseline LogMAR 14 1.66 (1.11) 32 1.2563 (1.03) 0.361

Categorical Variables N Percentage N Percentage P valueb

Gender

Male (N=40) 14 87.5 26 81.3 0.701
Female (N=8) 2 12.5 6 18.8

Eye

Right (N=24) 6 37.5 18 56.3 0.359
Left (N=24) 10 62.5 14 43.8

Trauma

No (N=28) 11 68.8 17 53.1 0.363
Yes (N=20) 5 31.3 15 46.9

Grade C PVR presentation

No (N=41) 13 81.3 28 87.5 0.672
Yes (N=7) 3 18.8 4 12.5

Macula Status
Off (N=31) 14 87.5 17 53.1 0.026
On (N=17) 2 12.5 15 46.9

Tamponade agent

Gas (N=39) 12 75 27 84.4 0.457
Silicone oil (N=9) 4 25 5 15.6

Notes: aStudent’s t-test; bChi-square or Fisher exact test. 
Abbreviations: PVR, proliferative vitreoretinopathy; logMAR, logarithm of the minimum angle of resolution.
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included, length of follow-up, and age of patients (Table 
1). Accordingly, in a large study (N=212), Scott et al found 
risk factors for redetachment to include younger age, PVR, 
and lack of an encircling band placement.17 In our series, 
42% of patients presented with a history of ocular trauma, 
including GRT from penetrating trauma and open globe 
injury. Our series differs from previous studies in the 
literature,1,10,21–23 including the previous study from our 
institution, as it did not use penetrating ocular trauma as an 
exclusion criterion. Furthermore, in the other contempor-
ary published series that did not exclude these cases, GRTs 
were attributed to trauma in only 16.1% to 35.3% of the 
studied population, lower than the 42% of GRTs in the 
present study associated with ocular trauma.3,11,13,24,25 

Secondly, four subjects (8%) were under the age of 12, 
making it difficult to directly compare our pediatric GRTs 
to other studies in which the exclusion criteria were those 
under a certain age.8,10,21,26 Although this study did not 
have sufficient statistical power to detect a statistically 
significant difference between pediatric (<12 years) and 
adult GRT SSAS rates (50% vs 68%), our results are 
consistent with pediatric RRDs being generally associated 
with lower anatomic success rates compared to adult 
cases.27,28 Lastly, only 17 (35.4%) of our subjects had 
macula-on detachments which, in accordance with results 
reported in another case series,1 may have significantly 
lowered the SSAS rate in this report (P=0.026, Table 6). 
Taking these findings into consideration, the relatively 
poor levels of presenting vision (mean baseline Snellen 
VA: 20/480) in this study may be considered a reflection of 
the comparatively high number of macula-involving 
detachments (65%), GRTs 180° or greater (27%), and 
baseline PVR-C (15%). Collectively, these factors make 
our cases of RRD associated with GRT some of the most 
difficult and complex reported in the literature to date.

With regard to the length of follow-up, recurrent 
detachments tended to occur several months into follow- 
up, averaging 6 months after primary repair with four 
subjects developing recurrent detachment at greater than 
6 months post primary surgical repair. Indeed, the Kaplan- 
Meier analysis detailed how the primary surgical success 
rate decreased over time (Supplemental Figure 1) From 6 
months to 2 years after primary repair, the estimated SSAS 
decreased from 75% to 65%. These findings coupled with 
the fact that those with recurrent detachments had signifi-
cantly longer follow-up than those with stable reattach-
ment (Table 6) suggest that the later recurrent detachments 

in this series may not be a reflection of the surgical 
approach, but rather surveillance bias.

Even with a relatively high number of macula-off 
(65%), PVR (15%), and trauma (42%) cases, the final 
visual acuity outcomes in this study demonstrated improve-
ment similar to other contemporary series looking at GRT 
with or without preoperative PVR formation.3,10–12,29 Given 
that 65% of subjects in this series had a macular detachment 
at the time of presentation, which significantly worsened 
both preoperative (logMAR 1.9 macula off vs 0.48 macula 
on, P=0.02) and postoperative visual acuity outcomes 
(logMAR 1.1 macula off vs 0.25 macula on, P < 0.01), 
the fact that 44% of patients had a final visual acuity that 
was 20/40 or better is remarkable. This percentage falls 
within the upper end of published rates in the modern 
literature, which reports 16% to 64% achieving 20/40 or 
better at last follow-up.1,3,10–13,23,25

While there have been large, multicenter, randomized 
controlled clinical studies14 on the treatment of primary RD, 
the surgical complexity inherent to managing GRTs and the 
rarity of the condition have not allowed for such trials to be 
conducted on different approaches to its repair. Instead, 
a growing number of clinical series, both retrospective and 
prospective, have demonstrated mixed outcomes in the 
management of GRTs (Table 1).1,3,8,10–12 One area of debate 
is the choice of tamponade agent in the repair of GRTs. 
While a small randomized trial of 47 GRTs found no 
difference in 5-year complications,29 anatomic reattach-
ment, and visual outcomes between tamponade with sili-
cone oil or C3F8 gas, silicone oil is still the tamponade of 
choice at most centers worldwide (Table 1).3,11–13,22–24,29 

Similar to previous studies, we found comparable anatomic 
outcomes with the use of gas (SSAS=69%) and oil tampo-
nade (SSAS=56%, P=0.457).1,3,10–13,22–24,29,30 Interestingly, 
only 9 (19%) eyes in this current series had oil tamponade 
at primary repair, of whom 2 were pediatric patients who 
could not position. This percentage is lower than the 48% to 
100% use of silicone oil described in other recent 
studies.10–13,22–24,29 Silicone oil not only mandates two 
surgeries but also increases the risk of complications, such 
as elevated intraocular pressure, corneal toxicity, PVR, and 
unexplained vision loss.23,31–34 Therefore, our findings 
potentially minimize the tamponade period and occurrence 
of adverse events in GRT repair. However, the risks of 
silicone oil need to be balanced with possible benefits, as 
many modern studies that used a predominance of silicone 
oil had SSAS rates greater than 80%. 11,13,20,23 Lastly, while 
silicone oil and gas are the common tamponades for GRT 
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cases,6 Randolph et al looked at an alternative tamponade 
approach with medium-term tamponade using perfluorocar-
bons (MT-PFO) and reported comparable anatomic and 
visual outcomes to other modern studies that employed 
small-gauge instrumentation (Table 1).21

The current series also raises the question of whether 
the location of the break or lens status should guide 
surgical decision-making. A predominance (60%) of sub-
jects presented with inferior GRTs. While inferior retinal 
breaks may present a greater challenge to surgical repair in 
primary RRD,35 an interior break location may actually be 
less cumbersome in the repair of GRT-associated RRDs 
due to less chance of retinal slippage. While the difference 
did not reach statistical significance, there was a trend 
towards better outcomes in patients with superior com-
pared to inferior GRTs (79% vs 59%). This trend could be 
due to several factors, including our preponderance for use 
of C3F8 tamponade over silicone oil or surgical approach. 
Despite the notion that supplemental SB can add support 
to the inferior base,36 we did not find a significant differ-
ence in SSAS between the PPV and SB subgroups in those 
with inferior breaks (54% vs 71%, P=0.67). Furthermore, 
vitrectomy still remained the most frequently performed 
operation in this subset of inferior GRT-associated RRDs. 
Our results suggest that these complicated cases of RRD 
should not necessarily be managed differently based on 
the distribution of retinal breaks. In our series, phakic eyes 
trended towards having worse anatomical outcomes com-
pared to non-phakic eyes (log-rank p-value=0.1489, 
Supplemental Figure 1). A subgroup of 7/31 (23%) phakic 
patients underwent pars plana lensectomy (N=4) or KPE/ 
IOL (N=3) with initial surgery. The rationale for concur-
rent lensectomy is increased access to anterior structures 
of the eye and for vitreous base shaving, especially with 
the consideration that acceleration of nuclear sclerosis 
after vitrectomy is common in those with pre-existing 
cataract.6,11 However, primary success was attained in 
only two of four subjects in the pars plana lensectomy 
subgroup and one of the three subjects in the KPE/IOL 
subgroup. This suggests that in phakic patients with any 
amount of cataract, removing this at the time of GRT 
repair may not improve surgical outcomes to the extent 
that it outweighs the risk of additional procedures.

In interpreting these results, it is important to acknowl-
edge that this study has several limitations. Due to its 
retrospective nature, there were inherent differences in 
follow-up duration, management protocol, and baseline 
characteristics among subjects. These characteristics of 

GRTs, combined with methodological differences and 
variability in eligibility criteria among studies, make it 
difficult to draw comparisons between published series of 
GRT repair. The high rate of PPV and C3F8 usage in this 
study may reflect a bias of the clinical circumstances and 
investigators. Lastly, the relative rarity of GRTs caused 
statistical comparisons between many subgroups to be 
infeasible or underpowered due to inadequate sample 
size within the groups.

Despite these limitations, this study has its unique 
strengths. This series offers an investigation of all- 
encompassing GRTs that does not exclude those cases asso-
ciated with trauma, baseline PVR, clinical syndrome, or 
children. These factors, compounded by the fact that GRTs 
constitute some of the most challenging vitreoretinal cases, 
suggest that favorable anatomic and functional outcomes 
can be obtained with contemporary surgical approaches.

Conclusion
Despite the advents of enhanced intraoperative viewing 
technologies and small-gauge instrumentation which have 
bolstered surgical success, the management of GRT- 
associated RRDs remains challenging. Several previous 
studies have been reported in the literature; however, the 
applicability of the conclusions from these investigations 
is largely limited by the exclusion of penetrating trauma, 
children, and PVR.

This study reviewed the surgical outcomes of all-inclusive 
GRTs and investigated the impact of multiple variables on 
anatomic and functional success. The results demonstrate that 
contemporary repair of some of the most complicated GRTs, 
including those associated with trauma, PVR, and children, 
leads to high rates of anatomic and functional success.
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