Wang et al. BMC Ophthalmology ~ (2025) 25:148 BMC Ophtha|m0|ogy
https://doi.org/10.1186/512886-025-03954-8

Check for
updates

High BMI, silicone oil tamponade,

and recurrent vitreous hemorrhage
predict poor visual outcomes after pars
plana vitrectomy in proliferative diabetic
retinopathy

Zhi-gang Wang', Ping Li', Xiu-min Yang', Zi-qi Wang'*" and Pei-ran Zhang’

Abstract

Background Proliferative diabetic retinopathy (PDR) is a serious microvascular complication of diabetes and a
leading cause of global vision loss. Pars plana vitrectomy (PPV) is the primary surgical treatment for PDR, but visual
outcomes vary due to multiple influencing factors. This study aims to evaluate the factors predicting visual prognosis
in patients with PDR after PPV.

Methods A retrospective analysis was performed on 112 eyes from 87 patients with PDR who underwent PPV
between May 2020 and May 2024. Data collected included patient demographics, preoperative and postoperative
best-corrected visual acuity (BCVA), and other baseline clinical data. Data analysis was performed with IBM SPSS
Statistics Version 24.0. Univariate and multivariate linear regression models were applied to assess the relationship
between the final BCVA and various clinical parameters.

Results The mean BCVA improved significantly, from 1.94+0.89 logMAR preoperative to 0.76 +0.70 logMAR
postoperatively (P<0.001). Multivariate linear regression identified body mass index (BMI) (B=0.035; 95% Cl
0.003-0.066; P=0.033), silicone oil (S0) tamponade (B=0.354; 95% Cl 0.005-0.643; P=0.029), and recurrent vitreous
hemorrhage (VH) (B=0.585; 95% Cl 0.304-0.867; P<0.001) as significant negative predictors of final BCVA.

Conclusions While PPV improves visual outcomes in PDR patients, factors such as high BMI, SO tamponade,
and recurrent VH negatively affect prognosis and could serve as predictors of poor visual outcomes following
the procedure. This study emphasizes the importance of tailored management strategy for PDR, including early
intervention, optimal BMI control, and minimizing SO tamponade duration.
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Background

Proliferative diabetic retinopathy (PDR) is a severe ocu-
lar complication affecting 0.99-2.3% of individuals with
diabetes mellitus [1-3]. Its pathogenesis involves chronic
hyperglycemia induced ischemia, oxidative stress, and
inflammation, driving vascular endothelial growth fac-
tor (VEGF) upregulation and pathological neovascu-
larization, which can lead to vitreous hemorrhage (VH)
and traction retinal detachment (TRD), often resulting
in irreversible vision loss [4]. Key risk factors, including
increased haemoglobin Alc (HbAlc), prolonged diabe-
tes duration, hypertension, obesity, smoking, and high
body mass index (BMI), contribute to retinal ischemia
and hypoxia, thereby accelerating the progression of PDR
[5-7]. With an aging population and changing lifestyles,
the prevalence of PDR is increasing, posting significant
health and socio-economic challenges.

Pars plana vitrectomy (PPV) is the primary surgical
intervention for PDR, aiming to restore vision by clearing
VH and relieving vitreoretinal traction. Indications for
PPV outcomes include non-clearing VH, TRD, progres-
sive fibrovascular membrane proliferation, macular TRD,
macular hole, and neovascular glaucoma [8].

Although many studies focus on the pathogenesis and
anatomical changes in PDR, fewer have examined visual
recovery following PPV [9-11]. This study investigates
visual recovery and identifies key factors that influence
postoperative best-corrected visual acuity (BCVA), pro-
viding critical insights for the clinical management of
PDR patients following PPV.

Methods

This retrospective study included 112 eyes from 87 PDR
patients who underwent PPV at Hefei Aier Eye Hospi-
tal between May 2020 and May 2024. Inclusion criteria
included diagnosis with PDR and treatment with PPV,
comprehensive preoperative and postoperative data, and
a follow-up duration of at least three months. Exclusion
criteria included patients with neovascular glaucoma,
trauma, uveitis, retinal vein occlusion, endophthalmitis,
or macular degeneration.

Baseline clinical data were systematically collected.
Demographics, duration of symptoms, systemic diseases,
diabetes duration and treatment methods were obtained
from medical records. Measurement of BMI on the day
of surgery. Blood glucose (GLU) and HbAlc levels were
measured via standard laboratory tests. All patients
underwent preoperative and postoperative follow-up
ophthalmic examinations by highly skilled and expe-
rienced ophthalmologists. Preoperative (baseline) and
postoperative BCVA was assessed using the Logarithm
of the Minimum Angle of Resolution Chart (GB11533-
2011), and intraocular pressure (IOP) was measured
with Computerized Non-Contact Tonometry (Topcon
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Corporation, Tokyo, Japan). Intraoperative tamponade
agents, such as silicone oil (SO) or liquid were docu-
mented from surgical records. Slit-lamp biomicroscopy
was used to examine preoperative and postoperative lens
status. Postoperative complications, including recurrent
VH and other complications, were evaluated through
slit-lamp  biomicroscopy, indirect ophthalmoscopy,
B-scan ultrasonography, or scanning laser ophthalmos-
copy fundus imaging. PDR was staged according to the
2014 Chinese Clinical Guidelines for the Diagnosis and
Treatment of DR: Stage IV involves vitreous hemorrhage,
Stage V includes fibrous vascular membranes, and Stage
VI involves TRD [12].

The surgeries were performed by two experienced
surgeons, both employing identical surgical techniques.
Local anesthesia was induced by retrobulbar nerve block.
All patients underwent a 3-port 25-gauge PPV (Alcon
Laboratories, Incorporated, Ft Worth, Texas, USA) fol-
lowing intravitreal injections of anti-VEGF 3-5 days
prior to the surgery. During triamcinolone acetonide
assisted vitrectomy, complete removal of the vitreous
and posterior hyaloid detachment was achieved using a
vitreous cutter and suction technique. Fibroprolifera-
tive membranes were meticulously removed to relieve
traction if required. Subsequently, liquid-air exchange
was performed, followed by pan-retinal photocoagula-
tion. Choice of intraocular tamponade depended on the
characteristics of PDR. SO tamponade was indicated for
active neovascularization with persistent intraoperative
bleeding, tractional retinal breaks secondary to fibropro-
liferative membranes, or the necessity for retinotomies to
achieve retinal reattachment. In other cases, the standard
irrigation solution was retained. In the absence of com-
plications, SO was typically removed 3 to 6 months post-
operatively. When necessary, severe cataract extraction
(phacoemulsification) and intraocular lens implantation
were performed either during the initial surgery or at the
time of SO removal. Intraoperative complications were
managed include hemorrhage was controlled with dia-
thermy, increased infusion pressure, epinephrine irriga-
tion, or SO tamponade; expulsive choroidal hemorrhage
with immediate incision closure and surgical pause; and
lens extraction was performed for lens injuries.

Statistical analysis was performed using SPSS Statis-
tics 24.0. Changes in BCVA were assessed using paired
t-tests. The association between final BCVA and clinical
parameters was analyzed using univariate and multivari-
ate linear regression. Univariate linear regression was
performed to evaluate the independent effect of each
clinical parameter on final BCVA, with statistically signif-
icant variables subsequently included in the multivariate
linear regression analysis. Multivariate linear regression
was then used to account for confounding factors and
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identify independent predictors of final BCVA. The sta-
tistical significance set at Pvalue <0.05.

Results

Baseline characteristics

The baseline clinical characteristics for 112 eyes from
87 PDR patients are shown in Table 1. The study cohort
consisted of 41 males and 46 females, with a mean age
of 53.73 £ 11.82 years. Both eyes were equally represented
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(52 right, 60 left). The mean duration of symptoms was
7.08+7.40 months. Among the symptoms, progres-
sive loss of vision had the longest duration (15.13+7.21
months), followed by progressive loss with distorted
vision (6.13+4.69 months) and progressive loss with
occlusion (5.99+6.49 months). Sudden vision loss had
the shortest duration, averaging 0.67+0.48 months.
Additionally, the mean duration of diabetes was
10.92 +6.80 years.

Table 1 Baseline characteristics of 112 eyes from 87 proliferative diabetic retinopathy patients

Factor

Male/female, n
Age, mean +SD (range), years
Eye, right/left, n
Duration of symptoms, mean +SD (range), months
progressive loss of vision
progressive loss of vision with distorted vision
progressive loss of vision with occlusion of vision
sudden loss of vision
Course of diabetes, mean +5SD (range), years
Diabetes treatment, n (%)
Oral medications
Insulin
Insulin and oral medications
BMI, mean +SD (range), kg/m?
Hypertension, n (%)
Cerebral and myocardial infarction, n (%)
Staging of DR, n (%)
fiv
Y%
Vi
Preoperative BCVA, mean = SD (range), logMAR
Preoperative IOP, mean +SD (range), mmHg
Tamponade, n (%)
SO
Liquid
Recurrent VH, n (%)
Medication treatment
Surgical treatment
Final BCVA, mean £ SD (range), logMAR
Final IOP, mean +SD (range), mmHg
Follow-up, mean+SD (range), months
Complications, n (%)
Cataract
Glaucoma
Lens status, n (%)
Phakic
Pseudophakic

41/46

53.73+£11.82 (26-76)
52/60

7.08+7.40 (0.07-36.00)
15.13+7.21(4.00-36.00)
6.13£4.69(1.00-12.00)
5.99+6.49(0.50-36.00)
0.67£0.48 (0.07-2.00)
10.92+6.80 (0.08-25.00)

28 (25.0%)

24 (21.4%)

60 (53.6%)
25.80+3.75(19.38-37.18)
66 (58.9%)

23 (20.54%)

33 (29.5%)

35(31.1%)

44 (39.3%)

1.94+0.89 (0.50-3.00)
18.00+3.61(11.00-43.00)

43 (38.4%)
69 (61.6%)

10 (8.90%)

3(2.70%)

0.76£0.70 (0-5.00)
17.79+3.62 (10-31.4)
5.54£4.80 (3.00-28.00)

2 (1.79%)
18 (16.07%)

30 (26.8%)
82 (73.2%)

SD, standard deviation; BMI, body mass index; DR, diabetic retinopathy; BCVA, best-corrected visual acuity; log MAR, logarithm of minimum angle of resolution; IOP,

intraocular pressure; SO, silicone oil; VH, vitreous hemorrhage

The staging of DR in this study was determined based on the definitions provided in the 2014 Chinese Clinical Guidelines for the Diagnosis and Treatment of DR [12]

fWith retinal neovascularization or optic disc neovascularization
*With fibrovascular membrane

"With tractional retinal detachment
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Table 2 Univariate linear regression analysis of clinical
parameters for final BCVA in 112 eyes from 87 PDR patients
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Table 3 Multivariate linear regression analysis of clinical
variables for final BCVA in 112 eyes from 87 PDR patients

B (95%) CI P

B (95%) CI P

Age (years) -0.008(-0.019-0.003) 0.162
Symptoms -0.123(-0.256-0.011) 0.071
Duration of symptoms (months) 0.018(0.000-0.035) 0.049
Course of diabetes (years) -0.016(-0.035-0.003) 0.103
Diabetes treatment -0.007(-0.165-0.150) 0.929
BMI (kg/m?) 0.044(0.010-0.078) 0012
Hypertension 0.097(-0.171-0.365) 0477
Cerebral and myocardial infarction 0.025(-0.302-0.353) 0.878
Staging of DR 0.225(0.071-0.380) 0.005
Tamponade 0.380(0.117-0.642) 0.005
Recurrent VH 0.625(0.333-0.917) <0.001
Final IOP (mmHg) 0.061(0.026-0.096) 0.001
GLU (mmol/L) 0.040(-0.025-0.106) 0.225
HbATc (%) 0.005(-0.073-0.084) 0.890

PDR, proliferative diabetic retinopathy; BMI, body mass index; DR, diabetic
retinopathy; BCVA, best-corrected visual acuity; log MAR, logarithm of
minimum angle of resolution; VH, vitreous hemorrhage; IOP, intraocular
pressure; GLU, glucose; HbAlc, hemoglobin Alc; B, regression coefficient; Cl,
confidence interval

The staging of DR in this study was determined based on the definitions
provided in the 2014 Chinese Clinical Guidelines for the Diagnosis and
Treatment of DR [12]

Regarding diabetes treatment, 28 cases (25.0%) were
on oral medications, 24 cases (21.4%) on insulin, and 60
cases (53.6%) on both. The mean BMI was 25.80 + 3.75 kg/
m?. Medical history-wise, 66 cases (58.9%) had hyperten-
sion, and 23 cases (20.54%) had a history of cerebral or
myocardial infarction. According to the 2014 Chinese
Clinical Guidelines for DR, 33 eyes (29.5%) were classi-
fied as Stage IV, 35 eyes (31.1%) as Stage V, and 44 eyes
(39.3%) as Stage VI.

Intraoperatively, SO tamponade was used in 43 cases
(38.4%) and liquid tamponade in 69 cases (61.6%). Post-
operative recurrence of VH requiring pharmacotherapy
occurred in 10 cases (8.9%), and surgical treatment was
required in 3 cases (2.7%). Preoperative BCVA improved
significantly from 1.94+0.89 logMAR to 0.76+0.70 log-
MAR postoperatively (P<0.001). The mean preopera-
tive IOP was 18.00+ 3.61 mmHg, and the mean final IOP
was 17.79+3.62 mmHg. The mean follow-up duration
was 4.84+5.23 months. Regarding lens status, 30 cases
(26.8%) had phakic lenses, and 82 cases (73.2%) had pseu-
dophakic lenses.

A total of 112 eyes were included, with 51 operated on
by Surgeon 1 and 61 by Surgeon 2. Preoperative BCVA
was comparable between the two groups (1.93 +0.90 log-
MAR for Surgeon 1 vs. 1.95+0.89 logMAR for Surgeon
2, P=0.917). Postoperatively, both groups showed signifi-
cant improvement in final BCVA, achieving 0.85+0.65
logMAR and 0.68 +0.74 logM AR, respectively; however,
the difference between the two groups was not statisti-
cally significant (P=0.202). The mean surgical duration

Duration of symptoms (months) 0.016 (-0.001-0.032) 0.058
BMI (kg/mz) 0.035 (0.003-0.066) 0.033
Staging of DR 0.000(-0.195-0.196) 0.996
Tamponade 0.354 (0.005-0.643) 0.029
Recurrent VH 0.585 (0.304-0.867) <0.001
Final IOP (mmHg) 0.027 (-0.007-0.061) 0.119

PDR, proliferative diabetic retinopathy; BMI, body mass index; DR, diabetic
retinopathy; VH, vitreous hemorrhage; IOP, intraocular pressure; B, regression
coefficient; Cl, confidence interval

The staging of DR in this study was determined based on the definitions
provided in the 2014 Chinese Clinical Guidelines for the Diagnosis and
Treatment of DR [12]

was slightly shorter for Surgeon 1 (76.18+24.51 min)
compared to Surgeon 2 (83.85+31.99 min), although
this difference also did not reach statistical significance
(P=0.154).

Univariate linear regression analysis of final BCVA and
clinical parameters

Univariate linear regression analysis revealed that the
duration of symptoms (P=0.049), BMI (P=0.012), PDR
stage (P=0.005), tamponade type (P=0.005), recur-
rent VH (P<0.001), and final IOP (P=0.001) were inde-
pendently associated with final BCVA. In contrast, age,
symptoms, diabetes duration, diabetes treatment, his-
tory of hypertension, history of cerebral and myocardial
infarction, GLU, and HbA1c were not significantly asso-
ciated with final BCVA (Table 2).

Multivariate linear regression analysis of final BCVA and
clinical parameters

Multivariate linear regression analysis identified BMI,
tamponade type, and recurrent VH as independent nega-
tive predictors of final BCVA. Specifically, each unit
increase in BMI was associated with a 0.185 increase in
logMAR BCVA (P=0.033). Compared to fluid tampon-
ade, SO tamponade was associated with a 0.225 increase
in logMAR BCVA (P=0.029). Recurrent VH had the
most significant impact, with a 0.351 increase in logMAR
BCVA (P<0.001). In contrast, the duration of symptoms,
PDR stage, and final IOP were not significantly associated
with final BCVA (Table 3).

Discussion

Although PDR has traditionally been considered an
incurable blinding disease, significant anatomical and
visual improvements can be achieved with PPV. The
PPV procedure involves removing cloudy refractive
media, relieving vitreoretinal traction, eliminating the
retinal membrane, applying laser photocoagulation, and
achieving retinal reattachment using gas or SO [13]. PPV
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enhances oxygen diffusion and disrupts proliferative
scaffolds, reducing fibrovascular membrane growth and
slowing the progression of DR. However, patients with
advanced PDR often face challenges due to low preop-
erative BCVA and uncertain surgical outcomes. Ricca et
al. reported that preoperative BCVA > 0.5 was seen in 6%
of patients, which increased to 28% postoperatively [14].
Nisic et al. found a mean preoperative BCVA of 0.03,
which significantly improved to 0.18 and 0.2 at 6 and 12
months postoperatively [15]. In our study, the preop-
erative BCVA was 1.94+0.89 logMAR, which improved
significantly to 0.76+0.70 logMAR at the final follow-
up, consistent with other studies. While PPV effectively
enhances visual acuity, outcomes vary among patient
groups.

Recent research has extensively documented the rela-
tionship between BMI and DR. A cross-sectional study
by Yi et al. in Shanghai found a positive association
between BMI and the incidence and severity of DR [14].
This finding aligns with recent Mendelian randomiza-
tion studies which demonstrated a causal effect of BMI
on DR development [16, 17]. Furthermore, Singh et al.
showed that bariatric surgery significantly reduces the
risk of diabetes-related microvascular complications,
further supporting the association between obesity and
DR [18]. Our study also found a significant association
between BMI and visual recovery after PPV. Specifically,
multivariate regression analysis showed that for each unit
increase in BMI, the final BCVA increased by 0.185 log-
MAR (P=0.033), suggesting that higher BMI negatively
impacts visual recovery. This may be due to factors such
as chronic low-grade inflammation, insulin resistance,
and dyslipidemia, which are common in obese patients
[19, 20]. These factors can disrupt retinal microcircula-
tion and induce immune responses, ultimately affect-
ing retinal repair and surgical outcomes. Our findings
underscore the importance of recognizing high BMI as
a significant risk factor in managing PDR. Patients with
elevated BMI often present with worse postoperative
visual acuity. The mechanisms underlying poor postop-
erative visual outcomes in high BMI patients may involve
multiple pathophysiological alterations. Obesity-associ-
ated chronic low-grade inflammation can lead to insu-
lin resistance and endothelial dysfunction, exacerbating
oxidative stress and disrupting retinal microcirculatory
stability [21]. Additionally, studies have shown that obese
and diabetic patients exhibit significantly lower adipo-
nectin levels compared to healthy individuals [22, 23].
As a key adipocytokine, adiponectin regulates glucose
homeostasis and inhibits vascular smooth muscle cell
migration and proliferation [24]. Reduced adiponectin
levels may promote the development and progression of
DR [23, 25]. These metabolic disturbances and vascular
dysfunctions may impair retinal tissue repair capacity,
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affecting postoperative functional recovery. To address
this, comprehensive management strategies — such as
dietary control, regular physical activity, pharmacologic
interventions, individualized surgical decision-making,
and postoperative care — may help reduce BMI and slow
PDR progression.

Studies reported that 4-45.2% of PDR patients expe-
rience recurrent VH after PPV [26, 27]. Leading causes
include residual blood clots on the retinal surface, per-
sistent bleeding from fibrovascular membranes, blood
retention in the peripheral vitreous, and iatrogenic
injury to retinal vessels during surgery [28]. Early and
mild VH can often be managed with oral medications
designed to enhance absorption. For instance, medica-
tions that improve circulation and alleviate blood stasis
are commonly prescribed to facilitate blood resorption.
In patients with artificial lenses, a posterior capsulotomy
using an Nd: YAG laser can sometimes redirect blood
into the anterior chamber, where it is cleared through
the trabecular meshwork or anterior chamber drainage
[29]. However, persistent VH requires more aggressive
treatments, such as vitrectomy or intravitreal anti-VEGF
injections. Vitrectomy can directly remove the VH, while
anti-VEGF agents, such as bevacizumab or ranibizumab,
reduce neovascularization and bleeding by inhibiting
VEGF [30]. In our study, 11.6% of patients experienced
recurrent VH, with 10 cases treated with oral medication
and 3 requiring vitrectomy lavage to clear the hemor-
rhage. Recurrent VH indicates persistent neovasculariza-
tion or ongoing release of angiogenic factors, which can
lead to active bleeding or contraction of fibrovascular tis-
sue, resulting in proliferative vitreoretinopathy and irre-
versible retinal damage. Our results show that recurrent
VH significantly negatively impacts postoperative visual
recovery in PDR patients. Therefore, promptly addressing
unresolved VH is crucial to prevent further retinal dam-
age and promote visual recovery.

Indications for intraoperative SO tamponade in PDR
patients include TRD, multiple significant retinal breaks,
VH with severe fibrovascular proliferation, and eyes
undergoing retinectomy or retinotomy. Wang et al. iden-
tified intraoperative SO tamponade as a significant risk
factor for poor postoperative visual acuity [31]. SO tam-
ponade or removal may lead to vision loss [32]. Our study
confirms this finding, showing that intraoperative SO
tamponade is associated with poorer visual outcomes.
Patients requiring SO tamponade often present with
severe, advanced proliferative changes, including fibro-
vascular membrane traction, which significantly affects
retinal anatomy and function. As a result, postoperative
visual recovery is typically poor. SO is widely used to
preserve retinal anatomy by providing internal tampon-
ade and promoting retinal reattachment. However, SO
tamponade can cause complications such as glaucoma,
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SO emulsification, migration into the anterior chamber,
cataracts, corneal damage, and optic nerve toxicity, all
of which can result in postoperative vision loss [33-35].
Scheerlinck et al. advocate for early SO removal when
possible, as the duration of SO tamponade may be a risk
factor for vision loss [36]. SO exerts mechanical pressure
on the retinal surface and blocks metabolic exchange,
particularly by inhibiting the diffusion of oxygen into the
vitreous cavity, thereby increasing the risk of retinal isch-
emia [37]. Furthermore, the sub-SO fluid enhances these
biological responses, including VEGE, reactive Muller
cells, fibronectin and inflammatory cytokine [38]. Addi-
tionally, SO impedes the diffusion of anti-VEGF agents
to the retinal surface, reducing their therapeutic efficacy
[39]. These findings suggest that minimizing SO tampon-
ade duration could reduce complications and improve
visual outcomes. Mitigating the adverse effects of SO
tamponade duration includes careful patient selection,
prone or lateral positioning, close monitoring of intraoc-
ular pressure, and timely surgical intervention to manage
complications.

TRD requires individualized management, as detach-
ment configuration and surgical timing significantly
influence outcomes. Urgent intervention is critical for
macula-on TRD or progressive cases threatening the
macula, whereas macula-off or stable detachments may
allow elective surgery. Silicone oil is indispensable in
complex PDR, particularly for extensive detachment,
retinal breaks, persistent traction, or severe hemorrhage,
providing durable tamponade and retinal stability. When
retinal breaks have closed, the retina is reattached, and
no fresh hemorrhage is present, silicone oil removal is
typically performed within 3—6 months. However, factors
such as poor glycemic control, recurrent vitreous hem-
orrhage, or newly formed fibroproliferative membranes
inducing traction may necessitate prolonged retention
or substitution to maintain retinal stability. While ana-
tomical outcomes post-removal was generally favor-
able, visual recovery is often constrained by pre-existing
pathology. Although this study observed worse final
BCVA in eyes with silicone oil compared to those with-
out, the difference was not statistically significant. Nev-
ertheless, silicone oil remains invaluable in refractory or
poor-prognosis cases, ensuring structural preservation
and long-term stability.

This study has several strengths and limitations. Its
large sample size enhances statistical power, while the use
of multivariate analysis allows for a comprehensive evalu-
ation of factors influencing visual outcomes after PPV
for PDR, providing valuable insights. However, its ret-
rospective nature and potential for selection bias due to
surgeries performed by two different surgeons are limi-
tations. Additionally, the varied follow-up length among
patients, ranging from just a few months to several years,
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may affect outcome reliability. Our study sample size fell
short of the ideal target, highlighting the need for future
multicenter, prospective clinical trials with longer follow-
up periods are needed to obtain more comprehensive
results, reduce bias, and increase the reliability of find-
ings. Involving multiple centers would enhance the gen-
eralizability of the results and provide more robust data
to guide clinical treatment.

Conclusions

While PPV improves visual outcomes in PDR patients,
high BMI, SO tamponade, and recurrent VH are risk fac-
tors for poor prognosis and could serve as predictors of
poor visual outcomes following the procedure. This study
emphasizes the importance of tailored management
strategy for PDR, including early intervention, optimal
BMI control, and minimizing SO tamponade duration.
Future multicenter, prospective studies are needed to
validate these findings and to develop a more robust and
reliable algorithm for predicting visual prognosis in PDR
patients following PPV.
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