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Abstract 

Background  Scleral buckling has been the standard for rhegmatogenous retinal detachment repair in young 
patients given the typical lack of posterior vitreous detachment, phakic status, and lower risk of proliferative vitreo-
retinopathy. In older patients, pars plana vitrectomy alone is typically used for rhegmatogenous retinal detachment 
repair. We report the outcomes and complications of pars plana vitrectomy for rhegmatogenous retinal detachment 
in young eyes.

Methods  Retrospective, single-center cohort study. Medical records of patients between 15 to 45 years of age 
undergoing primary pars plana vitrectomy for rhegmatogenous retinal detachment repair between 2010 and 2020 
were carefully reviewed. All analyses were performed using the Kruskal–Wallis tests for numeric covariates between 
age groups.

Results  Eyes were stratified by age: 15–24 (group 1, n = 10), 25–34 (group 2, n = 14), and 35–45 (group 3, n = 38). The 
average number of surgeries were 1.9, 1.4, and 1.1 in groups 1, 2, and 3, respectively (p = 0.004). Single surgery success 
rates were 50%, 64%, and 92% in groups 1, 2 and 3, respectively (p = 0.005). Final reattachment rates were 80%, 93%, 
100% in groups 1, 2, and 3, respectively (p = 0.568). Proliferative vitreoretinopathy developed in 50%, 7%, and 8% of 
eyes in groups 1, 2, and 3, respectively (p < 0.001).

Conclusion  While the final reattachment rates were excellent in all groups, the higher rates of proliferative vitreo-
retinopathy and lower single surgery success rate in younger patients may suggest that primary pars plana vitrectomy 
may not be the optimal repair method in these age groups.

Keywords  Rhegmatogenous retinal detachment, Pars plana vitrectomy, Proliferative vitreoretinopathy, Retinal 
reattachment

Background
Rhegmatogenous retinal detachments (RRD) are the 
most common type of retinal detachments and require 
urgent repair for good visual outcomes [1]. RRD inci-
dence has a bimodal distribution; they typically occur 
in the elderly, with the highest incidence in the 60 to 70 
age group, but there is another peak in the 20 to 30 age 
group in highly myopic patients [2]. The incidence widely 
ranges from 6.3 to 17.9 per 100,000 people and has 
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increased by more than 50% in the last 2 decades [2, 3]. 
Risk factors for RRD include older age, male gender, high 
myopia, trauma, cataract surgery, lattice degeneration, 
family history, and prior RRD [1, 3]. In younger patients, 
RRD is typically caused by high myopia with atrophic 
holes, trauma, and vitreoretinal dystrophies such as 
Stickler’s Syndrome [4]. The detachments can be repaired 
using multiple techniques including scleral buckling (SB), 
pars plana vitrectomy (PPV), barrier laser, or pneumatic 
retinopexy. In some cases, multiple techniques are used 
[1]. The choice of surgical repair is surgeon and patient 
dependent, with PPV being the most common across 
all age groups [5, 6]. However, SB remains the preferred 
choice for RRD repair in the young adult population 
due to a typical phakic status and lack of posterior vit-
reous separation [7]. Recent studies have evaluated the 
outcomes of primary RRD repair in young adults with 
SB rates between 49 and 74% [8–11]. At our institution, 
some retina specialists perform PPV more often than SB 
in this age group. To our knowledge there have not been 
any studies evaluating outcomes of PPV in this young 
adult population stratified by age. We aim to analyze the 
anatomic and visual outcomes of PPV in the young adult 
population and to stratify this group by age to further 
analyze these outcomes.

Methods
This is a retrospective cohort study of patients between 
the ages of 15 and 45 undergoing PPV for RRD repair 
between 2010 and 2020 at Henry Ford Health System in 
Michigan, USA. The institutional review board at Henry 
Ford Health System approved this study. This study 
adhered to the tenets of the Declaration of Helsinki. A 
Current Procedural Terminology (CPT) code of 67108 
was used to identify patients. Exclusion criteria are listed 
in Table 1.

Primary outcomes of this study include single surgery 
success (SSS) rate, the number of surgeries required for 
final reattachment, and reattachment rates. SSS was 
defined as only requiring one surgery for reattachment. 

Secondary outcomes included rates of posterior vitreous 
detachment (PVD) induction during surgery, proliferative 
vitreoretinopathy (PVR) and cataract formation, changes 
in visual acuity, and post-operative complications.

All analyses were performed using the Kruskal–Wallis 
tests for covariates between age groups. All analyses were 
performed using RStudio statistical software (RStudio, 
Boston, Massachusetts, USA).

Results
A thorough search of the electronic health record 
between 2010 and 2020 revealed 102 eyes between the 
ages of 15 to 45 that had undergone PPV for RRD repair, 
of which 62 eyes qualified for the study. These 62 eyes 
were stratified by age: 15–24 (group 1, n = 10), 25–34 
(group 2, n = 14), and 35–45 (group 3, n = 38). The aver-
age age at first PPV was 35.6 ± 8.7 with mean follow-up 
length of 990 days. Initial PPV was performed by one of 
four vitreoretinal surgeons.

Baseline Characteristics
Baseline characteristics are presented in Table  2. PVD 
was present prior to the first PPV in 3/10 (30%), 5/14 
(36%), and 31/38 (82%) of cases in groups 1, 2, and 3, 
respectively (p = 0.002). Myopia is defined as refrac-
tion between -6 and 0 diopters. High myopia is defined 
as a refraction ≤ -6 diopters. In group 1, 3/8 (37%) eyes 
were myopic and 5/8 (63%) were high myopes. In group 
2, 3/9 (33%) eyes were myopic and 6/9 (67%) were high 
myopes. In group 3, 6/29 (21%) were myopic with 14/29 
(48%) high myopes (p = 0.549 for myopia, 0.557 for high 
myopia).

Primary outcomes
Surgical outcomes are presented in Table 3. The average 
number of surgeries for reattachment in the groups 1, 
2, and 3 were 1.9 (range: 1–4), 1.4 (range: 1–2), and 1.1 
(range: 1–3) surgeries (p = 0.004), respectively. SSS rates 
for groups 1, 2, and 3 were 5/10 (50%), 9/14 (64%), and 
35/38 (92%), respectively (p = 0.005, Fig.  1). Subsequent 

Table 1  Exclusion criteria

Key: EHR electronic health record, RRD rhegmatogenous retinal detachment

Exclusion criteria Number 
excluded

Patients with follow-up less than 3 months or incomplete data in EHR 16

Penetrating trauma/open globe injury 9

Combined detachments (such as those secondary to proliferative diabetic retinopathy, retinal vascular disease, sickle cell retinopathy, other 
infectious or inflammatory causes)

8

RRD associated with giant retinal tear 4

Prior retinal surgery in the affected eye 1
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SB was performed in 3/5 (60%), 2/5 (40%), and 1/3 
(33%) in groups 1, 2, and 3 (p = 0.737), respectively, for 
eyes with re-detachments. In group 1, 3 re-detachments 
were repaired with combined PPV/SB and 2 cases were 
repaired with PPV alone with silicone oil used in all 
cases. In group 2, 2 re-detachments were repaired with 

PPV/SB and 3 cases were repaired with PPV alone 
with silicone oil used in 3 of these cases. In group 3, 1 
re-detachment was repaired with PPV/SB and 2 cases 
were repaired with PPV alone with silicone oil used in 
2 of these cases. Total or near total RRDs were likely to 
re-detach after PPV with 6/12 (50%) requiring multiple 

Table 2  Baseline demographics of eyes undergoing primary vitrectomy for uncomplicated rhegmatogenous retinal detachments 
stratified by age (*denotes statistical significance)

Key: PVD (posterior vitreous detachment)

Average age Gender Macula status (off/on/
partial)

PVDa % Myopia % High myopia %

Group 1 (n = 10) 20.2 5 M, 5 F 7/3/0 3 (30) 3/8 (37) 5/8 (63)

Group 2 (n = 14) 30.4 5 M, 9 F 8/4/2 5 (36) 3/9 (33) 6/9 (67)

Group 3 (n = 38) 41.5 15 M, 23 F 23/12/3 31 (82) 6/29 (21) 14/29 (48)

Table 3  Surgical outcomes of eyes undergoing primary vitrectomy for uncomplicated rhegmatogenous retinal detachments stratified 
by age (adenotes statistical significance)

Key: VA visual acuity, SSS single surgery success, SB scleral buckle

SSS Ratea % Mean total number of surgeriesa Final reattachment rates % SB placed at 
subsequent 
surgery %

Group 1 5 (50) 1.9 (range: 1–4) 8 (80) 3/5 (60)

Group 2 9 (64) 1.4 (range: 1–2) 13 (93) 2/5 (40)

Group 3 35 (92) 1.1 (range: 1–3) 38 (100) 1/3 (33)

Fig. 1  Surgical outcomes of eyes undergoing primary vitrectomy for uncomplicated rhegmatogenous retinal detachments stratified by age. Single 
surgery success rates were 50%, 64%, and 92% for groups 1, 2, and 3 respectively (p = 0.005). Final reattachment rates were 80%, 93%, 100% in 
groups 1, 2, and 3 respectively (p = 0.568)
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surgeries and 6/13 (46%) of re-detachments being total or 
near-total RRDs. While less likely to re-detach than total 
or near total RRDs, 4/20 (25%) inferior RRDs re-detached 
with 4/13 (31%) re-detachments being inferior RRDs 
(Table 4). Final reattachment rates were 8/10 (80%), 13/14 
(93%), and 38/38 (100%) in groups 1, 2, and 3 respectively 
(p = 0.568, Fig. 1). Two retinas in group 1 and one retina 
in group 2 remained detached. One eye in groups 1 and 2 
were enucleated for blind, painful eyes.

Secondary outcomes
VA outcomes are presented in Table  5. Significant VA 
gains were seen in group 3 with an improvement in 
median VA from 20/100 to 20/32 compared to decreases 
of 20/63 to 20/80 and 20/40 to 20/50 seen in groups 1 and 
2, respectively (p = 0.003). Only 4/10 (40%), 4/14 (29%), 
and 3/38 (8%) eyes had a final visual acuity of count fin-
gers or worse in groups 1, 2, and 3 respectively. For the 
patients only requiring 1 surgery for reattachment, 
median VA improved in all three groups. Group 1 eyes 
improved from 20/40 to 20/25. Group 2 eyes improved 
from 20/40 to 20/20. Group 3 eyes improved from 20/80 
to 20/25 (p = 0.177). For eyes with a macula-on RRD, 
there was no difference in VA improvements between 
groups (p = 0.128). For eyes with a macula-off RRD, sig-
nificant VA gains were seen in group 2 eyes improving 
from a median VA of 20/100 to 20/70 and group 3 eyes 
improving from 20/320 to 20/32, while group 1 eyes 
decreasing from 20/80 to count fingers (p = 0.001).

A PVD was present prior to PPV in 3/10 (30%), 5/14 
(36%), and 31/38 (82%) (p = 0.002). Of the patients with-
out pre-operative PVD, a Weiss ring was induced in 5/7 
(71%), 8/9 (88%), 5/7 (71%) in groups 1, 2 and 3, respec-
tively. There was no significant difference in SSS or the 
number of surgeries required for reattachment when 
comparing eyes with pre-operative PVD to eyes without 
a pre-operative PVD in all 3 groups (Table 6). Two eyes 
in group 1, one eye in group 2, and one eye in group 3 did 
not have a PVD either present prior to PPV or induced 
during surgery. The PVD presence before and after PPV 
was unclear for the other eye.

Post-operative complication outcomes are presented 
in Table 7. In group 1, cataracts developed in 5/10 (50%) 
eyes with extraction occurring in 3/5 (60%) eyes. Cata-
racts were first noted at a mean of 109 (range: 42 to 264) 
days after initial PPV with cataract extraction occurring 
at a mean of 267 (range: 49 to 645) days after initial PPV. 
In group 2, cataracts developed in 8/14 (57%) eyes with 
extraction occurring in 5/8 (63%) eyes. In group 2, cata-
racts were first noted at a mean of 103 (range: 21 to 304) 
days after initial PPV with cataract extraction occurring 
at a mean of 409 (range: 42 to 1253) days after initial PPV. 
In group 3, 6 eyes had already had cataract extraction and 

3 eyes had documented cataracts prior to PPV. Cataracts 
developed in 20/29 (69%) eyes with extraction occur-
ring in 13/20 (65%) eyes. Of the 3 eyes that had cataracts 
prior to PPV, cataracts progressed in 2 eyes with extrac-
tion occurring in one eye and lensectomy occurring at 
the time of initial PPV in the other eye. Cataracts were 
first documented at a mean of 369 (range: 2 to 2335) days 
after initial PPV with cataract extraction occurring at a 
mean of 973 (range: 49 to 3154) days after initial PPV. 
While group 3 had the highest rates of post-PPV cataract 
development, these rates were not statistically different 
between the groups (p = 0.516).

Only 1 eye in group 3 had pre-operative PVR, which 
required 1 surgery for final reattachment. No other eyes 
had pre-operative PVR. Post-operative PVR rates were 
5/10 (50%), 1/14 (7%) and 2/38 (8%) in groups 1, 2, and 
3, respectively (p < 0.001). In group 1, 5/5 (100%) re-
detachments were attributed to PVR. In group 2, 1/5 
(20%) re-detachments were attributed to PVR. The other 
re-detachments were attributed to traction on the reti-
notomy site, missed break, incomplete initial PVD, and 
poor intraoperative patient cooperation. In group 3, 2/3 
(67%) re-detachments were attributed to PVR and the 
other detachment was attributed to missed break at the 
vitreous base. One eye in groups 1, 2 and 3 each had a 
final VA of no light perception.

Discussion
The optimal repair method for RRD has been discussed 
and debated extensively. In patients undergoing RRD 
repair, Haugstad et al. reported a PPV rate of 27% and a 
SB rate of 73% in patients between the ages of 0–40 [9]. 
Brown et al. did not perform primary PPV for RRD repair 
in patients between 18 and 30  years of age but instead 
preferred SB (71%) and combined PPV/SB (29%) with 
74% and 64%, respectively [8]. Oftentimes, the repair 
method chosen is highly surgeon dependent, including 
when and where the surgeon trained and experiences 
after fellowship [12]. Recently, PPV has been preferred 
over SB in older patients due to better intraoperative 
wide-field visualization, a quicker operation and recov-
ery, and decreased post-operative pain and inflammation 
[13–15]. In pediatric patients, it is generally accepted that 
SB results in optimal outcomes but it’s unknown at what 
age the success rates of PPV and SB becomes equivalent. 
A recent analysis of 2200 retinal detachments in children 
between the ages of 1 and 17 revealed that the best vis-
ual outcomes and SSS rates occur with SB compared to 
PPV and combined PPV/SB [16]. Cai et al. further dem-
onstrated better SSS after SB or PPV/SB in young adult 
patients when compared to PPV, however in their study 
there was a preference towards SB (49% of repairs) and 
PPV/SB (30% of repairs) as primary repair modalities 
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Table 4  Characteristics of detachments and surgical technique of eyes undergoing primary vitrectomy for uncomplicated 
rhegmatogenous retinal detachments

Case Age Retinal Break Location of 
Detachment

PVD Presence Needle Gauge Initial 
Tamponade

Number 
of 
Surgeries

Subsequent 
Surgery

Subsequent 
Tamponade

Group 1

1 15 Atrophic hole Inferior No 23 C3F8 3 PPV/SB SO

2 18 Hole in lattice Superior No 23 C3F8 3 PPV SO

3 19 Dialysis Superotemporal Yes 23 C3F8 1 – –

4 20 Tear Temporal No 23 C3F8 1 – –

5 21 Tear Total No 23 C3F8 2 PPV SO

6 21 Dialysis Temporal No 23 C3F8 1 – –

7 21 Tear Superotemporal Yes 23 C3F8 1 – –

8 22 Hole in lattice Inferotemporal No 23 C3F8 1 – –

9 22 Tear, atrophic hole Inferior No 23 C3F8 4 PPV/SB SO

10 23 Operculated hole Near Total Yes 23 C3F8 2 PPV/SB SO

Group 2

1 25 Atrophic hole Total Yes 23 C3F8 2 PPV SO

2 25 Hole in lattice Inferior No 23 C3F8 1 – –

3 28 Tear Near Total No 23 C3F8 2 PPV/SB SO

4 29 Tear Inferotemporal Yes 23 C3F8 1 – –

5 30 Atrophic hole Inferotemporal No 23 C3F8 2 PPV/SB C3F8

6 30 Hole in lattice Inferior and Nasal No 23 C3F8 1 – –

7 31 Atrophic hole Inferotemporal No 23 C3F8 1 – –

8 31 Atrophic hole Superior No 23 C3F8 1 – –

9 32 Tear Superior Yes 23 C3F8 1 – –

10 32 Hole in lattice Inferior No 23 C3F8 2 PPV C3F8

11 32 Atrophic Hole Superior No 23 SF6 1 – –

12 33 Hole in lattice Inferior No 23 C3F8 1 – –

13 34 Atrophic hole Superotemporal Yes 23 C3F8 1 – –

14 34 Tear Near Total Yes 23 C3F8 2 PPV SO

Group 3

1 36 Atrophic hole Superotemporal No 23 C3F8 1 – –

2 36 Tear Inferior Yes 23 C3F8 1 – –

3 36 Hole in lattice Near Total Yes 23 C3F8 1 – –

4 36 Hole in lattice Inferior Yes 23 C3F8 1 – –

5 37 Tear Superior Yes 23 C3F8 1 – –

6 37 Tear Superotemporal Yes 23 C3F8 3 PPV SO

7 37 Atrophic hole Superotemporal Yes 23 C3F8 1 – –

8 38 Hole in lattice Superior Yes 23 C3F8 1 – –

9 38 Tear Near total Yes 23 C3F8 1 – –

10 38 Tear Inferior No 23 C3F8 1 – –

11 40 Tear Superonasal Yes 23 C3F8 1 – –

12 41 Tear Inferior Yes 23 C3F8 1 – –

13 41 Tear Near Total Yes 23 C3F8 1 – –

14 41 Hole in lattice Inferior No 23 C3F8 1 – –

15 41 Tear, atrophic hole Temporal Yes 23 C3F8 2 PPV C3F8

16 41 Hole in lattice Inferotemporal No 23 C3F8 1 – –

17 42 Tear, hole in lattice Near total No 23 C3F8 1 – –

18 42 Tear Inferior Yes 23 C3F8 1 – –

19 42 Tear Superotemporal Yes 23 C3F8 1 – –

20 42 No break found Inferior Yes 23 C3F8 1 – –
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[11]. Our rates of PPV in the young adult population are 
consistent with PPV rates typically reported in older pop-
ulations [9].

The young adult population shares similarities with 
both the pediatric population as well as the older popu-
lation and provides unique challenges when undergo-
ing PPV. The typical lack of complete PVD in this age 
group can make PPV challenging [17]. Inducing a PVD 
itself can be difficult in younger patients due to a strongly 
adherent vitreous, therefore the posterior hyaloid may 
not be able to be lifted to the vitreous base. Notably, the 
inability to induce a PVD makes it difficult or impossible 

Key: C3F8 Perfluoropropane, SF6 sulfur hexafluoride, PPV pars plana vitrectomy, SB scleral buckle, SO silicone oil

Table 4  (continued)

Case Age Retinal Break Location of 
Detachment

PVD Presence Needle Gauge Initial 
Tamponade

Number 
of 
Surgeries

Subsequent 
Surgery

Subsequent 
Tamponade

21 43 Atrophic hole Superonasal Yes 25 – 1 – –

22 43 Hole in lattice Near total Yes 23 C3F8 1 – –

23 43 Hole in lattice Inferior Yes 23 C3F8 1 – –

24 43 Tear Near total Yes 23 C3F8 2 PPV/SB SO

25 43 Tear Superior Yes 23 SF6 1 – –

26 44 Tear Superior Yes 23 C3F8 1 – –

27 44 Tear Superior Yes 23 C3F8 1 – –

28 44 Hole in lattice Superotemporal Yes 23 C3F8 1 – –

29 44 Tear Superior and Temporal Yes 23 C3F8 1 – –

30 44 Hole in lattice Near Total Yes 23 C3F8 1 – –

31 44 Tear Superotemporal Yes 23 C3F8 1 – –

32 45 Tear Inferonasal Yes 23 C3F8 1 – –

33 45 Tear Superior Yes 23 C3F8 1 – –

34 45 Tear Superior No 23 C3F8 1 – –

35 45 No break found Nasal Yes 23 C3F8 1 – –

36 45 Tear Superior Yes 23 C3F8 1 – –

37 45 Tear – Yes 23 C3F8 1 – –

38 45 Tear Temporal Yes 23 C3F8 1 – –

Table 5  Visual acuity outcomes (logMAR [Snellen]) of eyes undergoing primary vitrectomy for uncomplicated rhegmatogenous 
retinal detachments stratified by age (adenotes statistical significance)

VA visual acuity, RRD rhegmatogenous retinal detachment, CF count fingers

All RRDs Macula-On RRDs Macula-Off RRDs

Median 
Initial VA

Median 
Final VA

Median Δ 
VA*

Median 
Initial VA

Median 
Final VA

Median Δ VA Median 
Initial VA

Median 
Final VA

Median Δ VAa

Group 1 0.47 (20/63) 0.55 (20/80) 0.20 0.10 (20/25) 0.10 (20/25) 0 0.60 (20/80) 1.40 (CF) 0.40

Group 2 0.35 (20/40) 0.42 (20/50) − 0.14 0.20(20/32) 0 (20/20) − 0.09 0.70 (20/100) 0.54 (20/70) − 0.09

Group 3 0.65 (20/100) 0.17 (20/32) − 0.30 0.14 (20/25) 0 (20/20) − 0.08 1.15 (20/320) 0.17 (20/32) − 0.82

Table 6  Outcomes of eyes undergoing primary vitrectomy for 
rhegmatogenous retinal detachment repair stratified by pre-
operative PVD status

SSS single surgery success, PVD posterior vitreous detachment

SSS % Number of 
surgeries

Group 1 PVD (n = 3) 2 (67) 1.3

no PVD (n = 7) 3 (43) 2.1

Group 2 PVD (n = 5) 3 (60) 1.4

no PVD (n = 9) 6 (67) 1.3

Group 3 PVD (n = 31) 29 (94) 1.1

no PVD (n = 7) 6 (86) 1.3
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to make a small posterior drainage retinotomy. Failing to 
induce a PVD and leaving residual hyaloid can result in 
re-detachment when the posterior hyaloid detaches over 
time or if the vitreous contracts [18]. As expected, a PVD 
was present prior to PPV in group 3 at higher rates (82%) 
compared to the groups 1 and 2 which had similar PVD 
rates (30% and 36%, respectively). In eyes that had a pre-
operative PVD, SSS was achieved in 67%, 60%, and 94% 
of eyes in groups 1, 2, and 3 respectively. Of eyes that re-
detached, a PVD was not present prior to PPV in 80%, 
60%, and 0% in groups 1, 2, and 3 respectively. Two eyes 
in group 1, 1 eye in group 2, and 1 eye in group 3 did not 
have a PVD either present prior to PPV or induced dur-
ing surgery. Two of these eyes (50%) required more than 
1 surgery for reattachment. While not statistically sig-
nificant, eyes with pre-operative PVD had a higher SSS 
(87%) compared to eyes without pre-operative PVDs 
(65%). Due to our small sample size, it is difficult to make 
conclusions on the effect of PVD presence on the visual 
outcomes and surgical success rates, but we suspect that 
the lack of a pre-operative PVD and failing to induce a 
PVD during PPV may increase the risk of re-detachment, 
especially in the younger cohorts.

In our study, PPV alone resulted in good anatomic suc-
cess rates in these younger patients. While our overall 
SSS rate was 79% and higher than previously reported in 
the literature, it is skewed towards our oldest age group 
[4, 19]. SSS rates were significantly higher in group 3 
(92%) compared to groups 1 (50%) and 2 (64%), indicat-
ing that PPV is less likely to be a “one and done” repair 
method in younger patients. Consequently, group 1 
required almost twice as many surgeries for final reat-
tachment compared to group 3 (1.9 vs. 1.1, respectfully. 
If a subsequent surgery was required, a combined PPV/
SB was performed in 60%, 40%, and 33% of eyes in groups 
1, 2, and 3 respectively, indicating a preference for adding 
a SB in younger patients after PPV failure. Additionally, 
inferior and total or near total RRD were most likely to 
re-detach compared to other locations of RRDs after pri-
mary PPV, which may be an additional risk factor due to 
potential non-compliance issues related to post-operative 
patient positioning. Final reattachment rates were good 
in all groups favoring group 3.

Visual outcomes favored our oldest patients as well. 
VA gains were only seen in patients aged 35–45 with 
decreases seen in groups 1 and 2. In eyes with SSS, how-
ever, VA improvements were seen in all groups. In mac-
ula-on RRDs, final VA was excellent with improvements 
seen in groups 2 and 3. As expected, in macula-off RRDs, 
final VA outcomes were worse than macula-on RRDs, 
however, VA improvements were seen in groups 2 and 3, 
with a VA decrease seen in group 1. The average number 
of surgeries for reattachment for macula-on and macula-
off RRDs was 1.1 and 1.4, respectively. The lack of visual 
improvement in younger patients is likely due to the 
increased rates of PVR and increased number of reopera-
tions required for reattachment with a decreased visual 
potential following each reoperation.

PVR formation is a potentially vision-threatening com-
plication of RRD and can lead to retinal re-detachment. 
PVR occurred infrequently in our study cohort with an 
overall rate of 13%, but at higher rates in our youngest 
group. Our overall PVR rates are consistent with rates 
reported in the literature and better than those reported 
by Brown et al. with a combined rate of 35% in SB and 
PPV/SB  eyes [8, 20]. While our study did not compare 
PVR rates between RRD repair methods, the higher PVR 
rates in our younger patients may not be directly attrib-
uted to PPV alone as these younger eyes may be more 
prone to PVR and may have developed PVR with any 
repair modality [21].

Another known complication of PPV is cataract devel-
opment as these younger patients are typically phakic 
[22, 23]. In our study, cataract development rates were 
similar amongst the three groups with an average rate 
of 62%. Cataracts developed and were removed sooner 
in the younger groups compared in group 3. This could 
indicate that cataracts were more aggressively removed, 
became visually significant sooner, or the cataract may 
have needed to be removed in order for a better view 
for subsequent retinal surgery. Previous studies have 
described that most cataracts developed within 1 year of 
PPV in patients below 30, which is consistent with our 
data [22].

The main limitations of this study are its small sample 
size and retrospective nature. As in any retrospective 

Table 7  Complications of eyes undergoing primary vitrectomy for uncomplicated rhegmatogenous retinal detachments stratified by 
age (adenotes statistical significance)

PVR proliferative vitreoretinopathy

Cataract development % PVR developmenta Glaucoma developmenta 
%

Hypotony %a Enucleation

Group 1 5/10 (50) 5 (50) 2 (20) 2 (20) 1

Group 2 8/14 (57) 1 (7) 2 (14) 3 (20) 1

Group 3 20/29 (69) 2 (8) 0 (0) 1 (3) 0
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study, incomplete data due to inconsistent follow-up as 
well as a lack of standardized data documentation can 
lead to confounding variables. Additionally, our study 
does not compare primary PPV to SB or PPV/SB.

Conclusions
While the rates of cataract formation were similar 
between the groups and final reattachment rates were 
good, the higher rates of PVR and lower SSS rates in the 
younger patients may suggest that primary PPV in these 
patients may not be the best surgical modality in patients 
below 35  years of age. However, we cannot make this 
statement definitively since we do not compare groups 
of similarly aged patients undergoing SB alone and there-
fore, we cannot say whether these worse outcomes in 
the younger groups are related to the variables related to 
their age or to the method of repairing the detachment. 
In these younger patients, other repair methods should 
be explored. Further prospective studies or big-data ret-
rospective studies on PPV in the young adult population 
should be performed to make a more definitive conclu-
sion on its utility in this population.

Meeting presentation
This work was presented on October 9th, 2021 at the 
American Society for Retinal Specialists 2021 Annual 
Meeting.
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