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Purpose: Proliferative diabetic retinopathy (PDR) is a leading cause of poor vision in young adults. This study sought to evaluate the 
clinical characteristics and outcomes of primary vitrectomy for PDR in young adults.
Patients and Methods: Medical data were retrospectively collected at a large ophthalmology hospital in China. We analyzed data 
for 99 patients (140 eyes) aged <45 years with T1D or T2D who underwent primary vitrectomy for PDR-related complications.
Results: There were 18 patients with T1D and 81 patients with T2D. The proportion of males was significantly greater than that of 
females in both groups. The T1D group had a longer duration of diabetes (P = 0.008), younger age at primary vitrectomy (P = 0.049), 
and lower body mass index (P < 0.001) than the T2D group. The proportion of eyes with rhegmatogenous retinal detachment (RRD) 
was greater but the proportion of eyes with traction retinal detachment (TRD) was lower in the T1D group than in the T2D group. The 
final best-corrected visual acuity (BCVA) improved or remained stable in 100% and 85.3% of eyes and decreased in 0% and 14.7% of 
eyes in the T1D and T2D groups, respectively. After surgery, the incidence of postoperative complications was significant greater in 
the T2D group than in the T1D group (P = 0.045). Factors influencing the final visual acuity included preoperative BCVA in both 
groups, the duration of diabetes (P = 0.031) and preoperative FVP (P = 0.004) in the T1D group, and preoperative RRD (P < 0.001) 
and postoperative NVG (P < 0.001) in the T2D group.
Conclusion: In this retrospective study, young adults with T2D who underwent vitrectomy had worse final visual acuity and more 
complications than young adults with T1D.
Keywords: diabetic retinopathy, vitrectomy, type 1 diabetes, type 2 diabetes

Introduction
Diabetes mellitus (DM) is a chronic disease worldwide. With the improvement of living standards and the change of 
lifestyle, the incidence of DM is increasing each year, and patients are being diagnosed at a younger age.1 

Comprehensive data show that the prevalence of diabetes among young adults in China is increasing rapidly.2,3

Due to the early age of onset and aggressive course of disease, young adults with diabetes are prone to serious 
diabetes-related complications, placing a heavy burden on patients, their families, and society. According to the etiology, 
DM in young adults can be divided into three categories: type 1 diabetes (T1D), type 2 diabetes (T2D), and other types of 
DM.4 The prevalence of T2D in young Asian adults is greater than that of T1D (The incidence of T2D is about five times 
to twice as that of T1DM); the opposite pattern is observed in Caucasians.5–7
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Pars plana vitrectomy (PPV) is the preferred surgical method for the treatment of severe proliferative diabetic retinopathy 
(PDR). It can help to clear the vitreous hemorrhage (VH), relieve vitreoretinal traction, and seal the retinal holes caused by 
traction. However, PPV is more challenging in young patients because severe active fibrovascular proliferation (FVP) is more 
common and there is a high incidence of postoperative VH and neovascular glaucoma (NVG).8 In high-risk patients, 
preoperative administration of anti-vascular endothelial growth factor (VEGF) drugs can reduce intraoperative and post-
operative bleeding, which is conducive to surgery and can improve postoperative visual acuity.9

Previous studies have shown that young adults with T2D have almost double the risk of developing retinopathy and 
develop PDR sooner than young adults with T1D.1 Although the clinical manifestations and outcomes of vitrectomy for 
severe PDR in older patients have been widely reported, few studies have focused on severe PDR in young adults, 
despite its increasing prevalence in recent years.10 Therefore, we performed this retrospective study to evaluate the 
clinical characteristics and surgical outcomes of severe PDR in young adults with T1D or T2D treated at an ophthalmol-
ogy hospital in China.

Materials and Methods
Patients
We retrospectively reviewed the medical records of patients aged <45 years with T1D or T2D who underwent surgical 
treatment of severe PDR between January 2018 and July 2022 at a large ophthalmology hospital in Shanghai, China. The 
indications for PPV include prolonged VH without absorption, tractional retinal detachment (TRD) involving the macula, 
concurrent tractional rhegmatogenous retinal detachment (RRD), and severe FVP, all of which are considered severe 
PDR. 25-gauge vitrectomy was performed by a single senior vitreoretinal surgeon using the Constellation vitrectomy 
machine (Alcon Laboratories, Fort Worth, TX) with a Resight fundus viewing system (Carl Zeiss Meditec Co. Ltd., 
Tokyo, Japan). Patients with a follow-up period of <6 months, history of previous vitreoretinal surgery, pre-existing 
severe ocular disease (uveitis, ocular trauma, ocular tumors or other severe ocular diseases), or severe systemic disease 
were excluded. The Institutional Review Board of the Eye and ENT Hospital of Fudan University approved this study, 
which adhered to the ethical principles of the Declaration of Helsinki.

Data Collection
Detailed preoperative, intraoperative, and postoperative data were extracted from the medical records. The demographic 
and systemic data included age, sex, height, weight, type and duration of diabetes, the treatment of diabetes, history of 
other systemic diseases, blood glucose and hemoglobin A1c (HbA1c) levels, and systolic and diastolic blood pressures. 
The preoperative ophthalmologic data included best-corrected visual acuity (BCVA), ocular examinations, history of pan- 
retinal photocoagulation (PRP), and the use of anti-VEGF drugs. The intraoperative findings and surgical procedures 
were also retrieved from the medical records. The postoperative data included BCVA, ocular examinations, macula status 
assessed by optical coherence tomography (OCT), and complications. BCVA was measured using a decimal visual acuity 
chart and then converted to logarithms of the minimum angle of resolution (logMAR) for statistical analysis.

Surgical Procedures
Intravitreal injection of anti-VEGF drug was performed 3–5 days before PPV in patients with active FVP who were 
considered to be at high risk for intraoperative and postoperative bleeding.

Phacoemulsification was performed prior to PPV if there was a significant cataract that affected the surgeon’s view of 
the fundus during surgery.

Core vitrectomy was done first and posterior vitreous detachment was then performed with the assistance of 
triamcinolone acetonide (TA). The vitreoretinal traction was released as much as possible. Intraoperative bleeding 
could be controlled by temporary elevation of the intraocular pressure or intraocular endodiathermy. The fibrovascular 
membrane and proliferative epiretinal membrane were mostly removed using a cutter, microscissors, and forceps. 
Bimanual dissection was performed if necessary. Retinotomy was performed in patients with extensive unreleasable 
subretinal proliferation. Peripheral vitrectomy was performed using scleral indentation. PRP was routinely performed. 
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Fluid–air exchange was performed in eyes with a retinal break or RRD, and C3F8 or silicone oil tamponade was used if 
necessary.

Statistical Analysis
All data analyses were performed using SPSS Statistics V22.0 (IBM Corp., Armonk, NY, USA). Continuous data are 
presented as the mean ± standard deviation and were compared between the two groups using t-tests. Categorical 
variables are expressed as proportions and then compared between the two groups using the χ2 test or Fisher’s exact test. 
Risk factors associated with the final visual acuity after surgery were analyzed by multivariable linear regression. 
P values of <0.05 were considered to be statically significant.

Results
Patient Characteristics
Overall, 99 patients were enrolled in this study comprising 140 eyes with severe PDR. There were 24 eyes (18 patients) 
in the T1D group and 116 eyes (81 patients) in the T2D group. The proportion of males in the T1D and T2D groups 
(77.8% and 65.4%, respectively) was much greater than that of females. The mean duration of diabetes at vitrectomy in 
the T1D group was significantly longer than that in the T2D group (10.07 ± 5.62 and 6.30 ± 5.22 years, respectively, P = 
0.008). The mean age was significantly younger in the T1D group than that in the T2D group (33.78 ± 5.53 and 36.54 ± 
5.29 years, respectively, P = 0.049). The proportion of patients requiring binocular surgery was slightly greater in the 
T2D group than in the T1D group, although this was not statistically significant. The T2D group had a much greater body 
mass index (BMI) than the T1D group (21.58 ± 2.78 and 25.00 ± 3.69 kg/m2, respectively, P < 0.001).

Due to the differences in the pathogenesis between T1D and T2D, there are significant differences in their treatment. 
In the T1D group, 21 (87.5%) patients were treated with insulin only, 3 (12.5%) were treated with insulin combined with 
oral drugs, and none received oral drugs only. By comparison, these three treatment methods each accounted for about 
one-third of the patients with T2D. Because all of the patients underwent adjustment of their antidiabetic therapies to 
control glycemia for a period of time before surgery, there were no significant differences in the blood glucose (7.06 ± 
2.73 and 7.11 ± 2.18 mmol/L, respectively, P = 0.923) or HbA1c levels (8.14% ± 3.13% and 7.33% ±1.36%, respectively, 
P = 0.093) between the T1D and T2D groups.

The most common related systemic disease was hypertension, which was present in 11 (45.8%) patients with T1D 
and 56 (48.3%) patients with T2D (P = 0.827). The frequencies of other common systemic diseases did not differ 
significantly between the two groups (cardiovascular disease, P = 0.167; cerebrovascular disease, P = 0.648; renal 
disease, P = 0.544). Details of the patient characteristics are listed in Table 1.

Pars Plana Vitrectomy
Preoperative PRP was performed in 13 eyes (54.2%) in the T1D group and 70 eyes (60.3%) in the T2D group, which was 
not significantly different (P = 0.575). The percentage of eyes that received intravitreal injection of anti-VEGF drug was 
also similar in the T1D and T2D groups (66.7% and 57.8%, respectively, P = 0.419; Table 2).

The surgical records showed that the main indication of PPV in the T1D group was tractional RRD (11 eyes, 45.8%), 
whereas VH without other indications was more prevalent in the T2D group (31 eyes, 26.7%). The T1D had a greater 
proportion of eyes with RRD (P = 0.040) but a smaller proportion of eyes with TRD (P = 0.027) compared with the T2D 
group. Active FVP was slightly more common in the T2D group than in the T1D group, although not significantly (6 
eyes, 25.0% and 35 eyes, 30.2%, respectively, P = 0.612).

Cataract was found before PPV in 18 eyes (75.0%) in the T1D group and 97 eyes (83.6%) in the T2D group, three 
eyes had previously undergone cataract extraction and intraocular lens implantation. PPV combined with cataract surgery 
was performed in 8 eyes (33.3%) in the T1D group and in 32 eyes (27.6%) in the T2D group (P = 0.571). Retinectomy 
combined with subretinal surgery was performed in four eyes (16.7%) in the T1D group and nine eyes (7.8%) of the T2D 
group, which was not statistically significant (P = 0.171).
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Table 1 The Clinical Demographic Data in Young Adults with Type 1 Diabetes 
versus Type 2 Diabetes

Characteristics T1D Group T2D Group P-value

Total eyes (patients) 24 (18) 116 (81)

Both eyes (n, %) 6 (33.3%) 35 (43.2%) 0.442

Age at operation (years) 33.78 ± 5.53 36.54 ± 5.29 0.049
Gender (n, %)

Male 14 (77.8%) 53 (65.4%) 0.311

Female 4 (22.2%) 28 (34.6%) 0.311
History (years) 10.07 ± 5.62 6.30 ± 5.22 0.008

BMI 21.58 ± 2.78 25.00 ± 3.69 < 0.001
Therapy (n, %)

Oral drugs only 0 (0%) 31 (38.8%) < 0.001

Drugs and insulin 3 (12.5%) 37 (31.9%) 0.056
Insulin only 21 (87.5%) 34 (29.3%) < 0.001

Blood pressure (mmHg)

Systolic blood pressure 130.10 ± 21.88 131.50 ± 18.79 0.778
Diastolic blood pressure 80.39 ± 10.59 84.10 ± 10.07 0.165

Blood glucose (mmol/L) 7.06 ± 2.73 7.11 ± 2.18 0.923

HbA1c (%) 8.14 ± 3.13 7.33 ±1.36 0.093
Systemic diseases (n, %)

Hypertension 11 (45.8%) 56 (48.3%) 0.827

Cardiovascular disorders 2 (8.3%) 3 (2.6%) 0.167
Cerebrovascular disorders 0 (0.0%) 1 (0.86%) 0.648

Renal disorders 2 (8.3%) 6 (5.2%) 0.544

Abbreviations: T1D, type 1 diabetes; T2D, type 2 diabetes; BMI, Body Mass Index.

Table 2 The Surgical Indications and Ocular Findings in Young Adults with Type 1 
Diabetes versus Type 2 Diabetes

Characteristics T1D Group T2D Group P-value

Pre-operation
BCVA (LogMAR) 1.66 ± 0.45 1.59 ± 0.46 0.492

PRP (n, %) 13 (54.2%) 70 (60.3%) 0.575

IVI (n, %) 16 (66.7%) 67 (57.8%) 0.419
Surgical indication (n, %)

VH only 7 (29.2%) 31 (26.7%) 0.807

TRD with or without VH 5 (20.8%) 30 (25.9%) 0.605
VH+FVP with or without TRD 1 (4.2%) 26 (22.4%) 0.039

Combined tractional RRD 11 (45.8%) 29 (25.0%) 0.040

With FVP 5 (20.8%) 9 (7.8%)
Without FVP 6 (25.0%) 20 (17.2%)

Surgical records Vitreous tamponade (n, %)

Silicone oil 12 (50.0%) 56 (48.3%) 0.878
Gas 2 (8.3%) 14 (12.1%) 0.601

BSS 10 (41.7%) 46 (39.7%) 0.855
Cataract extraction (n, %) 8 (33.3%) 32 (27.6%) 0.571

Retinotomy (n, %) 4 (16.7%) 9 (7.8%) 0.171

Abbreviations: T1D, type 1 diabetes; T2D, type 2 diabetes; BCVA, best corrected visual acuity; PRP, panretinal 
photocoagulation; IVI, intravitreal injection; VH, vitreous hemorrhage; TRD, tractional retinal detachment; FVP, 
fibrovascular proliferation; RRD, rhegmatogenous retinal detachment; BSS, balanced salt solution.
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The choice of intraoperative tamponade depends on the severity of preoperative PDR and the intraoperative findings. 
Intraocular silicone oil tamponade was performed in 12 eyes (50.0%) in the T1D group and in 56 eyes (48.3%) in the 
T2D group (P = 0.878). The use of gas tamponade or balanced salt solution (BSS) tamponade was similar in both groups 
(P = 0.601 and P = 0.855, respectively). At the final follow-up, the retention of silicone oil tamponade was observed in 1 
eye (1 patient) in the T1D group and 5 eyes (5 patients) in the T2D group.

Patients treated with silicone oil had worse preoperative vision and greater TRD involvement in the macula. 
Preoperative BCVA was ≥20/400 in 44 eyes (64.7%) in patients treated with silicone oil compared with 58 eyes 
(80.6%) in patients treated with gas or BSS tamponade (P = 0.035). Among eyes treated with silicone oil, 48 eyes 
(70.6%) had macular involvement with TRD, and 19 eyes (26.4%) that received gas or BSS tamponade had macular 
detachment (P < 0.001).

Postoperative Visual Acuity and Macular Thickness
Overall, patients with T1D generally had worse preoperative BCVA but better postoperative BCVA than patients with 
T2D. At the end of the follow-up period, BCVA had improved significantly compared with the preoperative BCVA in 
both groups. The mean BCVA improved from 1.66 ± 0.45 before surgery to 0.94 ± 0.62 after surgery in the T1D group 
(P < 0.001) and from 1.59 ± 0.46 before surgery to 0.96 ± 0.72 after surgery in the T2D group (P < 0.001).

The percentage of eyes in which the postoperative visual acuity improved or remained stable was greater in the T1D 
group than that in the T2D group, which was statistically significant (P = 0.045). The final BCVA was improved or 
remained stable in 100% and 85.3% of eyes in the T1D and T2D groups, respectively, and decreased in 0% and 14.7% of 
eyes, respectively.

The OCT examinations at 3 months after surgery showed that the average macular thickness was 245.77 ± 109.53 μm in 
eyes in the T1D group and 249.49 ± 89.27 μm in eyes in the T2D group, which was not statistically significant (P = 0.887).

Postoperative Complications
The postoperative complications are shown in Table 3. The main complications after primary PPV for severe PDR were NVG, 
recurrent VH, recurrent retinal detachment (RD), and epiretinal membrane (ERM) in this study. The overall incidence of these 
postoperative complications was significantly greater in the T2D group than in the T1D group (P = 0.045). No postoperative 
complications were found in the T1D group. In the T2D group, the most common complication was NVG, which occurred after 
primary PPV in 7 of 116 eyes (6.0%). Recurrent VH was also a common postoperative complication, occurring in 5 (4.3%) of 
116 eyes and required vitreous washout. Regarding other postoperative complications, 3 eyes (2.6%) developed recurrent RD and 
2 eyes (1.7%) developed ERM. All eyes with recurrent RD had TRD involving the macular area before surgery. Retinal 
reattachment was finally achieved after reoperation. Postoperative endophthalmitis was not observed in either group.

Table 3 The Postoperative BCVA and Complications in Young Adults with Type 1 
Diabetes versus Type 2 Diabetes

Characteristics T1D Group T2D Group P-value

Post-operation

BCVA (LogMAR) 0.94 ± 0.62 0.96 ± 0.72 0.896

Postoperative complications (n, %) 0 (0.0%) 17 (14.7%) 0.045
NVG 0 (0.0%) 7 (6.0%) 0.217

Recurrent VH 0 (0.0%) 5 (4.3%) 0.300

Recurrent RD 0 (0.0%) 3 (2.6%) 0.426
ERM 0 (0.0%) 2 (1.7%) 0.517

Abbreviations: T1D, type 1 diabetes; T2D, type 2 diabetes; BCVA, best corrected visual acuity; NVG, 
neovascular glaucoma; VH, vitreous hemorrhage; RD, retinal detachment; ERM, epiretinal membrane.
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Assessment of Risk Factors Associated with Poor Visual Acuity
Linear regression analysis was performed to identify possible risk factors associated with poor visual acuity. In the T2D 
group, preoperative BCVA (P = 0.010), preoperative RRD (P < 0.001), and postoperative NVG (P < 0.001) were 
significantly associated with worse visual acuity. The following factors were not significantly associated with visual 
acuity in the T2D group: age and duration of DM at surgery, gender, BMI, hypertension, renal diseases, preoperative 
PRP. intravitreal injection of anti-VEGF drugs, preoperative TRD, TRD involving the macular, VH, FVP, the use of 
silicone oil, and postoperative VH, RD and ERM.

In the T1D group, preoperative BCVA (P = 0.004), duration of DM (P = 0.031), and preoperative FVP (P = 0.004) 
were significantly associated with worse visual acuity. The other factors were not significantly associated with visual 
acuity (Table 4).

Discussion
The increasing prevalence of DM among young adults is a major public health challenge worldwide. The high incidence 
of diabetes-related complications in young adults with DM places a heavy burden on the patients, their families, and 
society.11 PDR is one of the most severe and vision-threatening diabetes-related complication.12–14 In our previous study, 
we compared the clinical features of PDR and the surgical outcomes between young adults and older patients with 
T2D.15 Although PPV is a well-established surgical procedure for severe PDR, its outcomes in young adults still need 
further research and few studies have compared its outcomes between young adults with T1D and T2D. Therefore, in this 
study, we sought to evaluate the clinical characteristics and surgical outcomes of PDR in young adults with T1D 
versus T2D.

This study suggests that there are some demographic and clinical differences between T1D and T2D young adults 
with severe PDR. These differences may have implications for the pathogenesis and treatment of the disease. The mean 

Table 4 Assessment of Factors Influencing the Visual Acuity in the Young Adults with Type 1 Diabetes versus Type 
2 Diabetes

Risk Factors T1D Group T2D Group

Coefficient t P-value Coefficient t P-value

Age at operation 0.090 0.463 0.648 0.131 1.563 0.121
Gender −0.024 −0.128 0.899 0.152 1.855 0.066

Duration of DM 0.415 2.320 0.031 0.053 0.647 0.519

BMI −0.102 −0.561 0.581 −0.022 −0.265 0.792
Hypertension −0.212 −1.217 0.238 0.037 0.439 0.661

Renal diseases 0.050 0.253 0.803 0.117 1.371 0.173

Preoperative BCVA 0.557 3.235 0.004 0.216 2.611 0.010
Preoperative PRP 0.142 0.845 0.409 −0.029 −0.349 0.728

Preoperative IVI 0.022 0.112 0.912 −0.092 −1.121 0.265

Preoperative TRD −0.142 −0.813 0.426 0.042 0.478 0.633
TRD involving the macular −0.050 −0.281 0.782 0.124 1.316 0.191

Preoperative RRD −0.010 −0.052 0.959 0.308 3.726 0.000

Preoperative VH 0.048 0.270 0.790 −0.055 −0.654 0.514
Preoperative FVP 0.543 3.244 0.004 −0.056 −0.666 0.507

Silicone oil tamponade −0.092 −0.531 0.602 0.093 1.016 0.312

Postoperative NVG 0.297 3.609 0.000
Recurrent VH −0.071 −0.644 0.521

Recurrent RD 0.020 0.241 0.810

Postoperative ERM 0.110 1.281 0.203

Abbreviations: T1D, type 1 diabetes; T2D, type 2 diabetes; DM, diabetes mellitus; BMI, Body Mass Index; BCVA, best corrected visual acuity; PRP, 
panretinal photocoagulation; IVI, intravitreal injection; TRD, tractional retinal detachment; RRD, rhegmatogenous retinal detachment; VH, vitreous 
hemorrhage; FVP, fibrovascular proliferation; NVG, neovascular glaucoma; RD, retinal detachment; ERM, epiretinal membrane.
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duration of DM at vitrectomy was significantly longer in the T1D group than in the T2D group. In addition, the mean age 
of the T1D group was significantly younger than that of the T2D group. These findings suggest that young adults with 
T1D may be at greater risk of developing severe PDR earlier in life. Previous studies have consistently shown that PDR 
tends to occur sooner and visual acuity is often worse in young adults with T2D than in young adults with T1D.16,17 In 
line with these findings, our study also observed that PDR occurred after a shorter duration of diabetes in young adults 
with T2D, highlighting the urgent need for early screening and effective management strategies for these patients.18 We 
also found that the proportion of males was greater than that of females in the T1D and T2D groups. Young adults with 
T2D had a higher BMI than those with T1D, which is consistent with previous studies.19 Basic studies have demonstrated 
that obesity amplifies hyperglycemia-induced epigenetic modifications and accelerates mitochondrial damage and 
diabetic retinopathy.20 These features may indicate a need for more aggressive lifestyle interventions and weight 
management in young T2D patients, especially males.21

In this study, we investigated the differences in indications of PPV between the two groups. We found that the main 
indication for PPV in the T1D group was tractional RRD, whereas VH was the most common indication in the T2D 
group. The frequency of RRD was slightly higher, and that of TRD was slightly lower in the T1D group than in the T2D 
group. Active FVP was slightly more common in the T2D group than in the T1D group, although the difference was not 
statistically significant. The frequencies of preoperative PRP and intravitreal injection of anti-VEGF drugs were similar 
in both groups. Previous studies have confirmed that pretreatment with anti-VEGF drugs is a safe and effective adjuvant 
to vitrectomy for reducing intraoperative bleeding and shortening operative time in young adults with PDR.22 The choice 
of intraoperative tamponade is largely dependent on the severity of preoperative PDR combined with the intraoperative 
findings.23,24 There were no significant differences in the use of silicone oil, gas, or BSS tamponade between the two 
groups. However, patients treated with silicone oil had worse preoperative vision and a higher frequency of macular TRD 
than patients treated with gas or BSS tamponade.

Interestingly, patients with T1D generally had worse preoperative BCVA but better postoperative BCVA than patients 
with T2D. Both groups showed significant improvements in BCVA compared with preoperative BCVA, and the 
percentage of patients in whom the postoperative visual acuity improved or remained stable was greater in the T1D 
group than that in the T2D group. The final BCVA improved or remained stable in all eyes in the T1D group but 
decreased in 14.7% of eyes in the T2D group. These results suggest that PPV is effective in patients with severe PDR, 
with either T1D and T2D, and it can achieve significant visual improvement. However, patients with T1D may have 
a better chance of visual improvement after PPV than patients with T2D.

Postoperative complications such as NVG, recurrent VH, and RD are more common after PPV in young adults with 
PDR.25,26 In our study, the overall incidence of these complications was significantly greater in the T2D group than in the 
T1D group. In the T2D group, the most common complication was NVG, followed by recurrent VH, recurrent RD, and 
ERM. The higher incidence of complications in the T2D group may be due to the more severe retinopathy in patients 
with T2D than in patients with T1D.

Many studies have sought to identify potential risk factors for the visual prognosis of PDR.27–30 The results of the 
linear regression analysis conducted in our study revealed that risk factors associated with visual acuity differed between 
the T1D and T2D groups. In the T2D group, preoperative BCVA, preoperative existing RRD, and postoperative NVG 
was significantly associated with poor visual outcomes. By comparison, preoperative BCVA, duration of DM, and 
preoperative FVP were significant risk factors in the T1D group. These findings may provide valuable information to 
clinicians assessing and managing patients with T1D or T2D undergoing PPV for severe PDR. It is important to note that 
other factors, such as patient age, duration of DM, gender, BMI, hypertension, preoperative PRP, and intravitreal 
injection of anti-VEGF drugs were not significant risk factors for visual acuity in either group in this study.

The study has some limitations, including its retrospective nature, small sample size, and lack of long-term follow-up, 
which may limit the generalizability of the findings. In addition, the study did not investigate the impact of other systemic 
data. Further studies are needed to confirm these findings. Therefore, further studies are warranted to validate our results. 
Nonetheless, our study provides important insights into the management of severe PDR in young adults undergoing PPV. 
Moreover, it highlights the differences in clinical characteristics between young adults with T1D and T2D who under-
went vitrectomy. Our findings underscore the significance of early detection and intervention in managing PDR in young 
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adults, particularly those with T2D. Furthermore, they suggest that patients with T2D require more vigilant postoperative 
monitoring to detect and manage complications effectively. In future research, we plan to continue following up with 
both groups of patients and supplementing our sample size in order to conduct more robust and long-term research on 
this topic.

Conclusions
The study found that both patients with T1D or T2D presenting with severe PDR benefit from PPV in terms of 
a significant improvement in visual outcomes. However, patients with T1D may have a better chance of visual 
improvement after PPV than patients with T2D. The study also identified different risk factors associated with visual 
acuity in the T1D and T2D groups, which may provide valuable information for clinicians when assessing and managing 
patients with severe PDR.
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