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Purpose: Proliferative diabetic retinopathy (PDR) is a leading vision-threatening disease. In this study, we investigated the clinical 
features of PDR and the surgical outcomes of its complications in patients with type 2 diabetes (T2D).
Patients and Methods: We retrospectively reviewed the medical data of patients with T2D who underwent vitrectomy for PDR between 
January 2016 and June 2021. The patients were divided into two groups by age (young patients, < 45 years; older patients, ≥ 45 years).
Results: There were 149 eyes (100 patients) in the young patient group and 315 eyes (256 patients) in the older patient group. The 
proportion of males and the proportion of patients requiring binocular surgery were much higher in the young patient group than in the 
older patient group (P = 0.005 and P < 0.001, respectively). In the young patient group, 26.2% of eyes had active fibrovascular 
proliferation compared with only 11.4% in the older patient group (P < 0.001). The final best-corrected visual acuity (BCVA) was 
significantly improved relative to the preoperative BCVA in both groups (P < 0.001). After surgery, there were no significant 
differences in the incidence of postoperative neovascular glaucoma (NVG) or recurrent vitreous hemorrhage (VH) between the two 
groups. The incidence of postoperative recurrent retinal detachment was higher in the young patient group (P = 0.033). The risk factors 
associated with the visual outcomes in the young patient group included preoperative BCVA (P < 0.001), renal diseases (P = 0.001), 
postoperative NVG (P < 0.001), and recurrent VH (P = 0.028).
Conclusion: In this retrospective study, young patients who underwent vitrectomy for PDR had more severe clinical characteristics 
before vitrectomy. However, vitrectomy (combined with cataract surgery when necessary) achieved better final visual outcomes in 
young patients than in older patients with T2D.
Keywords: proliferative diabetic retinopathy, vitrectomy, fibrovascular proliferation, risk factors

Introduction
Proliferative diabetic retinopathy (PDR) is a severe complication of diabetes that is characterized by abnormal retinal 
vascular development, and may lead to vision loss. Recent research has shown a global increase in the prevalence of 
diabetes, with the International Diabetes Federation projecting up to 642 million diabetic patients by 2040,1 and the 
increases will largely occur in developing countries. In a multi-hospital-based diabetic retinopathy (DR) screening 
program in China, the prevalence of vision-threatening DR was 12.6% in 2016.2

More strikingly, the incidence of diabetes mellitus (DM) is rising in numbers of young onset diabetes worldwide.3–5 

The younger the onset age of diabetes is, the longer the duration of hyperglycemia is exposed. Type 2 diabetes also has 
a more aggressive disease course in youths, with more rapid deterioration of β-cell function and earlier development of 
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diabetes-associated complications compared with older patients, resulting in a greater risk of blindness in working-age 
individuals.6–8 Pars plana vitrectomy (PPV) is a major and effective method of treating PDR, with main indications that 
include severe vitreous hemorrhage (VH), traction retinal detachment (TRD) threatening or involving the macula, 
combined RRD and severe fibrovascular proliferation. However, the challenges related to surgery for PDR are greater 
in young patients because active fibrovascular proliferation (FVP) is more severe in that population. Anti-vascular 
endothelial growth factor (VEGF) drugs have been widely used as a preoperative adjunct before vitrectomy for the 
treatment of severe PDR.9,10 Furthermore, young patients have a higher incidence of postoperative adverse complications 
than older patients, including neovascular glaucoma (NVG), recurrent VH, and retinal detachment (RD).

Many studies have shown that the risk factors for DR progression include poor metabolic control, the duration of 
diabetes, younger age at diagnosis, and elevated blood pressure.11,12 Puberty was also shown to be a risk factor for early- 
onset DR because glycemic control is poor and there are significant changes in hormone levels in this age group.12 

Whether gender and race are risk factors for PDR remains controversial and requires further research.13,14

Although extensive studies have examined the epidemiology of diabetes and its association with DR, as well as the 
general outcomes of surgical treatment of PDR, few studies have focused on the prognosis of surgical outcomes and risk 
factors in patients with early-onset T2D. Therefore, it is still unclear whether the clinical presentation and the outcomes 
of vitrectomy, in terms of PDR complications, differ between young and older T2D patients. Therefore, we conducted 
a retrospective study to compare the clinical features of PDR and the surgical outcomes between young patients and older 
patients with T2D at a large ophthalmological center in China.

Materials and Methods
Patients
The medical records of consecutive patients with T2D who underwent 25-gauge vitrectomy for PDR complications 
between January 2016 and June 2021 were retrospectively reviewed. All procedures were performed by a single 
vitreoretinal surgeon at the ophthalmology department of Eye and ENT Hospital of Fudan University. Exclusion criteria 
included severe systemic diseases, incomplete medical data, preoperative no light perception, history of vitreoretinal 
surgery, and other severe ocular diseases. The patients were divided into two groups by age (young patients, < 45 years; 
older patients, ≥ 45 years) to compare their clinical features and vitrectomy outcomes. All patients were followed-up for 
at least 6 months after surgery. The study was conducted in accordance with the Declaration of Helsinki, and was 
approved by the Institutional Review Board of the Eye and ENT Hospital of Fudan University.

Data Collection
The preoperative demographic and ophthalmological data, intraoperative surgical data, and postoperative outcomes were 
retrieved from the electronic medical records database. The preoperative data included age, gender, ocular examinations, 
duration of and therapy for diabetes, systemic conditions (blood glucose and hemoglobin A1c (HbA1c) levels, 
hypertension, cardiovascular disorders, cerebrovascular disorders and renal disorders), and any history of preoperative 
intravitreal injection of anti-VEGF drugs or panretinal photocoagulation (PRP). The intraoperative data included the 
surgical procedures and surgical findings. The postoperative clinical characteristics included postoperative complications, 
best-corrected visual acuity (BCVA), macular thickness from the optical coherence tomography (OCT) and reoperation. 
Visual acuity was recorded as decimal visual acuity and converted to logarithms of the minimum angle of resolution 
(logMAR) for statistical analysis. The mean follow-up period after surgery was 19.2 ± 9.9 months (range, 6–38 months).

Surgical Treatment
An anti-VEGF drug was injected intravitreally 3–5 days before surgery in patients with severe active FVP if they were 
considered at high risk of intraoperative bleeding.

All procedures were performed with the 25-gauge Alcon Constellation Vision System (Alcon Laboratories, Fort 
Worth, TX, USA) with the Resight Fundus Viewing System (Carl Zeiss Meditec Co., Ltd, Tokyo, Japan). 
Phacoemulsification was performed first if the presence of cataract significantly affected the surgeon’s view of the 
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fundus during surgery or if the surgeon considered that preserving the lens was not conducive to achieving the surgical 
objective. During the core vitrectomy, VH was excised to the greatest possible extent. Intraoperative active bleeding was 
managed by a transient increase in the intraocular perfusion pressure or intraocular endodiathermy. Triamcinolone 
acetonide was injected in eyes with posterior vitreous detachment. For proliferative preretinal membranes and fibrovas
cular membranes, membrane peeling with forceps, segmentation with scissors, and delamination were performed. 
Retinectomy and subretinal surgery were performed in patients with significant extensive unreleasable subretinal 
proliferation. Depending on the complexity of the membrane, a bimanual technique was used when necessary. Fluid– 
gas exchange was performed in patients with RD and retinal breaks. PRP was completed as usual. Silicone oil tamponade 
was used if large or multiple retinal breaks or retinectomies were present to ensure rhegmatogenous confinement and 
reduce reproliferation.

Statistical Analysis
All data were analyzed using SPSS version 20.0 (IBM Corp., Armonk, NY, USA). Continuous data are expressed as 
means ± standard deviations (SD). A t-test was used to compare the differences between the two groups. Categorical data 
are presented as percentages. The χ2 test and Fisher’s exact test were used to compare categorical variables. Multivariable 
linear regression was used to analyze the factors associated with the visual prognosis in the young and older patient 
groups at 6 months after PPV. In all statistical analyses, P < 0.05 was considered to indicate statistical significance.

Results
Patient Demographics
A total of 464 eyes in 356 patients with PDR were included. There were 149 eyes (100 patients) in the young patient 
group (aged < 45 years) and 315 eyes (256 patients) in the older patient group (aged ≥ 45 years). The mean duration of 
DM at the time of surgery was shorter in the young patient group than in the older patient group (5.73 ± 4.89 years and 
12.69 ± 7.06 years, respectively, P < 0.001). The mean age at surgery was 36.24 ± 5.53 years (range 18–44 years) in the 
young patient group and 57.86 ± 7.53 years (45–80 years) in the older patient group. The proportion of males and the 
proportion of patients requiring binocular surgery were much higher in the young patient group than in the older patient 
group (P = 0.005 and P < 0.001, respectively).

The patients in the older patient group were more likely be treated with insulin combined with other drugs than were 
the young patients (P = 0.013). There was no significant difference in the preoperative glycemic control between the 
young and older groups (blood glucose, 7.27 ± 2.16 mmol/L and 7.76 ± 2.34 mmol/L, respectively, P = 0.078; HbA1c, 
7.32 ± 1.41 and 7.30 ± 1.17, respectively, P = 0.92). When the systemic diseases in the two groups were compared, the 
commonest disease was hypertension. The older group had a higher incidence of hypertension, with higher systolic blood 
pressure, than the young patient group. However, patients in the young group were more likely to have higher diastolic 
blood pressure than the older patients (82.67 ± 10.37 and 77.55 ± 10.33 mmHg, respectively, P < 0.001) and therefore 
narrower pulse pressure than the older patients. There were no significant differences in the incidence of cardiovascular, 
cerebrovascular, or renal diseases in the two groups (P = 0.404, P = 0.244, and P = 0.997, respectively). The clinical 
demographic data were summarized in Table 1.

Surgical Indications and Intraoperative Findings
Preoperative PRP and intravitreal injection of anti-VEGF drugs were performed in 84 eyes (56.4%) and 75 eyes (50.3%) 
in the young patient group respectively. The proportions of patients treated these interventions were significantly greater 
in the young patient group than in the older patient group (P = 0.004 and P < 0.001, respectively).

The medical records showed that the main surgical indication for surgery in the young patient group was VH and 
TRD combined with tractional rhegmatogenous retinal detachment (RRD). However, VH without other complica
tions was the main reason for older patients to undergo PPV. Active FVP was more frequent in the young patient 
group (39 eyes, 26.2%) than in the older patient group (36 eyes, 11.4%), and differed significantly between the two 
groups (P < 0.001).
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Cataract surgery combined with vitrectomy was performed intraoperatively in 39 eyes (26.2%) and 245 eyes (77.8%) 
in the young and older groups, respectively (P < 0.001). Retinotomy was performed in 9 (6.0%) eyes in young patient 
group and 5 (1.6%) eyes in the older group, which differed significantly (P = 0.020).

The choice of the tamponade agent was based on the patient’s preoperative characteristics and intraoperative findings. 
Intraoperative silicone oil tamponade was used in a significantly greater proportion of patients in the young patient group 
than in the older patient group (42.3% and 29.8%, respectively, P = 0.008). There was no significant difference in the 
distribution of gas tamponade or balanced salt solution (BSS) tamponade between the two groups. At the final follow-up, 
10 eyes (10 patients) in the young group and 11 eyes (9 patients) in the older group had retained silicone oil tamponade.

The patients treated with silicone oil tamponade had relatively worse preoperative BCVA and more severe FVP and 
RD than patients treated with gas or BSS tamponade. Among the patients treated with silicone oil, only 30 eyes (19.1%) 
had a preoperative BCVA of 20/400 or better, whereas 86 eyes (28.0%) had a preoperative BCVA of 20/400 or better in 
patients treated with gas or BSS tamponade (P = 0.036). The surgical indications and intraoperative findings were shown 
in Table 2.

Visual Acuity and Macular Thickness After Surgery
At the end of the follow-up period, the final BCVA was significantly improved compared with the preoperative BCVA in both 
groups. The mean BCVA improved significantly from 1.65 ± 0.46 preoperatively to 0.95 ± 0.64 postoperatively (P < 0.001) in 
the young patient group and from 1.61 ± 0.52 to 1.08 ± 0.61 in the older patient group (P < 0.001). Compared with the older 
patients, the young patients generally had worse BCVA before surgery, but better BCVA after surgery (Table 3). The 
postoperative BCVA at the final follow-up improved 2 or more lines in 113 eyes (75.8%), remained stable in 26 eyes 
(17.4%), and deteriorated 2 or more lines in 10 eyes (6.7%) in the young patient group. In the older patient group, the 
postoperative BCVA improved 2 or more lines in 205 eyes (65.1%), remained stable in 75 eyes (23.8%), and deteriorated 2 or 
more lines in 35 eyes (11.1%).

Table 1 The Clinical Demographic Data of the Patients in the Study

Characteristics Young Patient Older Patient P-value

Total eyes (patients) 149 (100) 315 (256)
Both eyes (n, %) 49 (49.0%) 59 (23.0%) < 0.001

Right eye (n, %) 29 (29.0%) 91 (35.5%) 0.030

Left eye (n, %) 22 (22.0%) 106 (41.4%) < 0.001
Age at operation (years) 36.24 ± 5.53 57.86 ± 7.53 < 0.001

Gender (n, %)

Male 67 (67.0%) 129 (50.4%) 0.005
Female 33 (33.0%) 127 (49.6%) 0.005

History (years) 5.73 ± 4.89 12.69 ± 7.06 < 0.001
Therapy (n, %)

Drugs only 45 (30.2%) 68 (21.6%) 0.044

Drugs and insulin 38 (25.5%) 117 (37.1%) 0.013
Insulin only 64 (43.0%) 125 (39.7%) 0.503

Unknown 2 (1.3%) 5 (1.6%) 1.000

Blood pressure (mmHg)
Systolic blood pressure 131.50 ± 20.97 142.50 ± 18.80 < 0.001

Diastolic blood pressure 82.67 ± 10.37 77.55 ± 10.33 < 0.001

Blood glucose (mmol/L) 7.27 ± 2.16 7.76 ± 2.34 0.078
HbA1c (%) 7.32 ± 1.41 7.30 ± 1.17 0.920

Systemic diseases (n, %)

Hypertension 78 (52.3%) 213 (67.6%) 0.001
Cardiovascular disorders 5 (3.4%) 16 (5.1%) 0.404

Cerebrovascular disorders 3 (2.0%) 13 (4.1%) 0.244

Renal disorders 9 (6.0%) 19 (6.0%) 0.997
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After 3 months of follow-up, the mean macular thickness of the young patient group was thinner than that of the older 
patient group (243.14 ± 82.74 μm and 281.30 ± 107.63 μm, respectively, P = 0.005).

Postoperative Complications
The main postoperative complications were NVG, RD, recurrent VH, and epiretinal membrane (ERM). NVG was the 
most frequent complication in this study. NVG occurred after primary PPV in 7 of 149 eyes (4.7%) in the young patient 
group, and in 7 of 315 eyes (2.2%) in the older patient group. VH was the second commonest postoperative complication, 
occurring in 3 (2.0%) eyes in the young patient group and 5 (1.6%) eyes in the older patient group; all of these eyes were 
treated with vitreous washout. Only two eyes developed significant ERM after primary PPV, and both were in the young 
patient group. There were no significant differences in the incidence of postoperative NVG, VH, and ERM between the 
two groups (P = 0.155, P = 1.000, and P = 0.103, respectively). After primary PPV, three eyes in the young patient group 
developed recurrent RD, whereas no eyes did in the older patient group (P = 0.033). These three eyes all had TRD or 
RRD before primary PPV, and were successfully treated with retinal reattachment surgery. No patient in either group 
suffered postoperative endophthalmitis. Table 3 showed the postoperative complications in this study.

Analysis of Factors Associated with the Visual Outcome
The multivariable linear regression analysis indicated that the risk factors associated with the visual outcome in the young 
patient group were preoperative BCVA (P < 0.001), renal disorders (P = 0.001), postoperative NVG (P < 0.001), and 
recurrent VH (P = 0.028). However, there were no significant associations between the visual prognosis and the duration of 
DM, patient age, hypertension, preoperative PRP, intravitreal injection of anti-VEGF drugs, the presence of FVP, TRD, or 
RRD, the use of silicone oil, or postoperative RD. In the older patient group, the preoperative BCVA (P < 0.001), the 
duration of DM (P = 0.002), and the presence of TRD (P = 0.019) were significantly associated with the visual outcome. 
The other factors were not significantly associated with the visual outcome (Table 4).

Table 2 The Surgical Indications and Intraoperative Findings of the Patients in the Study

Characteristics Young Patient Older Patient P-value

Pre-operation
BCVA (LogMAR) 1.65 ± 0.46 1.61 ± 0.52 0.454

PRP (n, %) 84 (56.4%) 132 (41.9%) 0.004

IVI (n, %) 75 (50.3%) 100 (31.7%) < 0.001
Surgical indication (n, %)

VH only 44 (29.5%) 123 (39.1%) 0.046

TRD with or without VH 39 (26.2%) 71 (22.6%) 0.390
VH+FVP with or without TRD 22 (14.8%) 23 (7.3%) 0.011

Combined tractional RRD 44 (29.5%) 93 (29.5%) 0.990
with FVP 17 (11.4%) 13 (4.1%)

Without FVP 27 (18.1%) 80 (25.4%)

Others 0 (0%) 5 (1.6%) 0.287
Surgical records Vitreous tamponade (n, %)

Gas 19 (12.8%) 57 (18.1%) 0.146

Silicone oil 63 (42.3%) 94 (29.8%) 0.008
BSS 67 (45.0%) 164 (52.1%) 0.153

Cataract extraction (n, %) 39 (26.2%) 245 (77.8) < 0.001

Retinotomy (n, %) 9 (6.0%) 5 (1.6%) 0.020

Abbreviations: BCVA, Best corrected visual acuity; PRP, Panretinal photocoagulation; IVI, Intraocular injection; 
VH, Vitreous hemorrhage; TRD, Tractional retinal detachment; FVP, Fibrovascular proliferation; RRD, 
Rhegmatogenous retinal detachment; BSS, Balanced salt solution.
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Discussion
Although the prevalence of diabetes is rising globally, the overall prevalence of DR has been declining in the past 20 
years.15 This trend is mainly attributed to intensive insulin therapy and advances in screening for DR. Nevertheless, PDR 
is a significant socioeconomic problem for working-age adults, resulting in impaired vision and an inability to work. 
Vitrectomy is a key method of treating PDR complicated with, for instance, persistent VH, TRD, or RRD. In this study, 
we compared the clinical features of severe PDR and the outcomes of surgical interventions for the treatment of its 
complications in young and older patients with T2D.

We analyzed a group of consecutive patients who underwent 25-gauge vitrectomy for PDR complications performed 
by an experienced vitreoretinal surgeon. Previous research has shown that patients aged < 45 years with diabetes have 
greater risk of PDR and its serious complications.16 Therefore, we selected patients aged < 45 years as the young patient 
group. Consistent with other studies, the mean duration of diabetes at the time of surgery was shorter in the young 
patients than in the older patients. Two additional findings of this study were that the young patient group comprised 
a greater proportion of males and a greater proportion of patients requiring binocular surgery than the older patient group. 

Table 4 The Linear Regression Analysis of Risk Factors Influencing visual outcome in the Young 
Patients and the Older Patients

Risk Factors Young Patient Older Patient

Coefficient t P-value Coefficient t P-value

Age 0.038 0.491 0.624 0.100 1.782 0.076

Gender −0.024 −0.337 0.737 −0.071 −1.337 0.182
Duration of DM 0.047 0.646 0.519 −0.164 −3.069 0.002

Hypertension −0.039 −0.530 0.597 0.030 0.558 0.577

Renal disorders 0.274 3.542 0.001 0.051 0.946 0.345
Preoperative BCVA 0.295 4.079 0.000 0.279 5.237 0.000

Preoperative PRP −0.087 −1.197 0.233 −0.023 −0.429 0.668

Preoperative IVI −0.034 −0.475 0.636 0.014 0.257 0.797
Preoperative FVP 0.016 0.222 0.825 −0.011 −0.203 0.839

Preoperative TRD −0.032 −0.421 0.675 0.127 2.364 0.019
Preoperative RRD 0.090 1.213 0.227 0.057 0.910 0.363

Silicone oil tamponade 0.124 1.639 0.103 0.057 0.887 0.376

Postoperative NVG 0.317 4.332 0.000 −0.024 −0.443 0.658
Recurrent RD 0.090 1.213 0.227 0.073 1.372 0.171

Recurrent VH −0.174 −2.220 0.028 0.069 1.293 0.197

Abbreviations: DM, Diabetes mellitus; BCVA, Best corrected visual acuity; PRP, Panretinal photocoagulation; IVI, 
Intraocular injection; FVP, Fibrovascular proliferation; TRD, Tractional retinal detachment; RRD, Rhegmatogenous retinal 
detachment; NVG, Neovascular glaucoma; RD, Retinal detachment; VH, Vitreous hemorrhage.

Table 3 The Final BCVA and Postoperative Complications of the Patients in the 
Study

Characteristics Young Patient Older Patient P-value

Post-operation

BCVA (LogMAR) 0.95 ± 0.64 1.08 ± 0.61 0.043

Postoperative complications (n, %)
NVG 7 (4.7%) 7 (2.2%) 0.155

Recurrent VH 3 (2.0%) 5 (1.6%) 1.000

Recurrent RD 3 (2.0%) 0 (0%) 0.033
ERM 2 (1.3%) 0 (0%) 0.103

Abbreviations: BCVA, Best corrected visual acuity; NVG, neovascular glaucoma; VH, Vitreous hemor
rhage; RD, Retinal detachment; ERM, epiretinal membrane.
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In a large clinical study conducted by Mehlsen et al, males with PDR had a lower age at PDR diagnosis, more severe 
retinopathy, and higher blood pressure than females with PDR.17 These demographic characteristics imply that in young 
patients, especially in young men, who require vitrectomy for PDR, the disease is more aggressive than in older patients.

Many studies have demonstrated that glycemic control plays a crucial role in the development of PDR, and 
hyperglycemia or a high HbA1c level is related to the deterioration of PDR. However, we found no significant difference 
in preoperative glycemic control between the two groups, which may be attributable to the fact that our patients were 
required to maintain stable blood glucose and HbA1c levels before vitrectomy. In this study, the commonest systemic 
disease in both groups was hypertension. The older patients had a higher incidence of hypertension, with higher systolic 
blood pressure, than the young patients. However, the young patients were more likely to have higher diastolic blood 
pressure and therefore narrower pulse pressure, which is consistent with the results of several other studies.18,19 Some 
researchers have also shown a significant association between diastolic blood pressure and PDR. In that analysis, 
diastolic blood pressure ≥ 90 mmHg was a risk factor for PDR.20

The age of DM onset has a major impact on the progression of DR. Young patients with DR often display a more 
aggressive disease course than older patients. In the present study, the young patient group had more active FVP and 
more extensive TRD or combined RRD than the older group, despite higher proportions of patients with preoperative 
PRP and patients with intravitreal injection of anti-VEGF drugs. Therefore, although the surgical success rate was 
relatively high in both groups when advanced vitrectomy techniques were used, a higher proportion of young patients 
required retinotomy and silicone oil tamponade than older patients.

The final BCVA was significantly improved relative to the preoperative BCVA in both groups, consistent with other 
studies.21,22 Many previous studies have shown that the visual prognosis is worse in young patients than in older 
patients,23 which is attributed to the higher rate of recurrent RD and severe FVP in young patients, and the subsequent 
poor anatomical recovery. However, in our study, the visual prognoses were not consistent with previous findings. We 
found that although the preoperative BCVA of young patients was worse, their postoperative BCVA was better than that 
of older patients at the end of the follow-up period. This result may be partly attributable to the following factors. First, 
all of the surgical procedures in our study were performed by a single vitreoretinal surgeon with excellent surgical skills. 
Second, the blood supply to the retina is better in young patients than in older patients, and vascular occlusion is less 
common in young patients. Therefore, once the retina is surgically stabilized, the potential for functional improvement is 
greater in younger patients than in older patients. Third, in this study, intractable macular edema after surgery was less 
common in young patients than in older patients.

In this study, NVG was the most frequent complication after vitrectomy. The early onset of DM is considered a risk 
factor for postoperative NVG, and the presence of NVG is thought to be associated with a poor visual prognosis.11 

Among the seven eyes with postoperative NVG in the young patient group, only one eye had a final BCVA > 0.05. 
However, in the older patient group, four of the seven eyes with postoperative NVG had a final BCVA > 0.05. VH was 
the second commonest postoperative complication. The incidence of recurrent VH was 2.0% in the young patient group 
and 1.6% in the older patient group. The pathogenesis of NVG and VH in PDR involves ocular ischemia and 
neovascularization. Therefore, adequate intraoperative PRP should be performed and anti-VEGF drugs administered if 
necessary. However, there were no significant differences in the incidence of postoperative NVG or VH between the two 
groups. There were three cases of postoperative recurrent RD after vitrectomy, and all three were young patients with RD 
before vitrectomy. This suggests that young patients with complicated PDR are more likely to develop postoperative 
recurrent RD.

In this study, we analyzed the risk factors affecting the final visual outcome. Preoperative BCVA correlated 
significantly with the final BCVA in both groups. Other risk factors for a poor visual outcome were renal disease, 
postoperative NVG, and recurrent VH in the young patient group, the duration of DM and preoperative TRD in the older 
patient group. The associations between the final visual outcome after vitrectomy and pre-existing general conditions 
have been studied by many researchers. DR and diabetic nephropathy are microvascular complications of DM, and have 
similar microangiopathy. Previous studies have suggested that the duration of DM is a risk factor for the development of 
DM with microvascular complications. Raczynska et al reported that patients with diabetes for more than 6 years were at 
high risk of developing DR and diabetic nephropathy.24 TRD in severe PDR is often caused by contraction of the FVP 
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membrane. The anatomical structure of the detached retina is damaged. Dissection of the FVP membrane from the 
detached retina may lead to further damage, which when combined with the poor retinal recovery potential of older 
patients, may account for the poor final BCVA in the presence of TRD in older patients.

There were some limitations to our research. First, the retrospective design made it difficult to compare the two 
groups with a rigorous research design. Second, no long-term clinical data were available for some systemic conditions, 
such as glycemic control, blood pressure, and blood lipid levels. All of the patients included in this study were from 
a specialized eye hospital. Therefore, for other diabetic complications, only a few major complications were reviewed. 
Third, this study comprised clinical data from a single hospital, in which all procedures were performed by one 
experienced vitreoretinal surgeon, so the results cannot be applied to the entire PDR population.

Conclusions
In summary, young patients who underwent vitrectomy for PDR had more severe clinical characteristics before 
vitrectomy than older patients. However, the final visual outcome after vitrectomy (combined with cataract surgery 
when necessary) was better in the young patient group than in the older patient group. The presence of postoperative 
NVG, recurrent VH, and renal disorders was associated with the final visual prognosis in the young patients.
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