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Purpose: We aimed to investigate the risk factors associated with revitrectomy in eyes with diabetic vitreous hemorrhage and to
determine the prognosis of these patients at least one year postoperatively.

Patients and Methods: This retrospective case-control study had a minimum follow-up period of one year. Patients were divided
into single vitrectomy group (control group, n=202) and revitrectomy group (case group, n=36) for analysis. The indications, number,
and timing of revitrectomies were documented. And the revitrectomy group was further divided into two vitrectomies group (n=30)
and three or more vitrectomies group (n=6). The best-corrected visual acuity (BCVA) at the last follow-up and the occurrence of
neovascular glaucoma (NVG) were compared among the single vitrectomy, two vitrectomies and three or more vitrectomies groups.
We conducted a thorough collection of patient data and used univariate and binary logistic regression analyses to identify the risk
factors associated with revitrectomy.

Results: A total of 197 patients (238 eyes) were included. Thirty-six eyes (15.1%) required revitrectomy with six eyes (2.5%)
undergoing three or more vitrectomies during the follow-up period. The median duration of the second vitrectomy was 3 (2—6) months.
The indications for a second vitrectomy included 28 eyes (77.8%) of postoperative vitreous hemorrhage and 7 eyes (22.2%) combined
with tractional retinal detachment. Patients undergoing three or more vitrectomies had significantly worse postoperative BCVA and
a higher incidence of NVG (P<0.01). Fibrinogen> 4 g/L (P<0.001) and preoperative anti-vascular endothelial growth factor
intravitreal injection (P=0.015) were independent risk factors for revitrectomy, and glycated hemoglobin Alc (HbA1lc)>10%
(P=0.049) showed significant difference only in univariate analysis.

Conclusion: Patients requiring revitrectomy tended to have higher fibrinogen levels, tightly adhered fibrovascular membranes, higher
HbAlc levels, and worse prognoses.
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Introduction
Diabetic retinopathy (DR), a microvascular complication of diabetes, is the leading cause of blindness among working-
age adults.' Pars plana vitrectomy (PPV) is widely used to treat proliferative DR (PDR) complications, including non-
clearing vitreous hemorrhage (NCVH), proliferative fibrovascular membrane, and tractional retinal detachment (TRD).
Although the use of anti-vascular endothelial growth factor (VEGF) drugs and microinvasive vitrectomy systems (MIVS)
has significantly improved the efficacy and safety of surgical procedures,”” a subset of patients requires revitrectomy for
postoperative complications.

Postoperative vitreous hemorrhage (PVH) is one of the most common complications of diabetic vitrectomy, with an
incidence ranging from 21.6% to 40% in studies using MIVS.*” PVH that persists and negatively affects visual acuity
often requires further surgical intervention, which is the most common reason for revitrectomy.® Repeated operations can

6,9-11

lead to decreased postoperative visual function than a single vitrectomy operation, and consequently increase the
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psychological and economic burden on patients. Therefore, interventions can be implemented to prevent vision loss by
identifying the risk factors associated with revitrectomy.

Numerous studies have investigated the risk factors associated with PVH, and approximately one-third of patients
requiring reoperation.'?> However, limited research has been conducted on risk factors associated with revitrectomy.
A multicentre study by Takayama et al’ indicated that low baseline visual acuity and air tamponade were independent
risk factors for revitrectomy. The follow-up period in this study was relatively short (six months), and the initial surgical
indications were not analyzed independently. Schreur et al'' conducted a long-term retrospective study that revealed that
poor contralateral visual acuity was the only risk factor for revitrectomy, and a subgroup analysis based on initial
vitrectomy indications was not performed. Our study aimed to investigate the risk factors for revitrectomy in eyes with
diabetic vitreous hemorrhage with or without a fibrovascular membrane as the initial surgical indication, and to explore
the prognosis.

Materials and Methods
Study Design and Participants

This was a single center, retrospective, case-control study. This study was approved by the Ethics Committee of Tianjin
Medical University Eye Hospital (approval number: 2022KY-27) and conducted in accordance with the Declaration of
Helsinki. Patients with PDR who underwent microinvasive PPV at Tianjin Medical University Eye Hospital between
January 2017 and May 2022 were included in this study. The inclusion criteria were: (1) age >18 years old; (2) diagnosed
with type I or II diabetes mellitus; and (3) presence of NCVH for at least one month. The key exclusion criteria were: (1)
a follow-up period of <12 months since the first vitrectomy; (2) prior intraocular surgeries in the study eye (except
cataract surgery); (3) existence of TRD; (4) inert gas or silicon oil as fillers for vitreous cavity; (5) missing medical
records; (6) combined with other vision-threatening ocular complications (eg, pathologic myopia, retinal vein occlusion,
age-related macular degeneration); and (7) surgeries in the study eye within 3 months before the last follow-up (eg,
cataract surgery, intravitreal injection, revitrectomy). Patients were divided into the single vitrectomy group (control
group, n=202) and revitrectomy group (case group, n=36), and the revitrectomy group was further divided into two
vitrectomies (n=30) and three or more vitrectomies (n=6) groups.

Primary Surgical Procedures

Standard 23- and 25-gauge PPV were used. In eyes with fibrovascular proliferative membranes tightly adhered to the
retina, an anti-VEGF drug was injected into the vitreous cavity 3—5 days before surgery. The vitreous and proliferative
membranes were removed as completely as possible. Endolaser photocoagulation was performed based on the pre-
operative laser status, ensuring that pan-retinal photocoagulation (PRP) was performed to the fullest extent possible. The
vitreous cavity was filled with balanced salt solution (BSS) or clean air at the end of the surgery. Intravitreal anti-VEGF
drugs were injected as required. Phacoemulsification and intraocular lens implantation were combined to treat visually
significant cataracts. All surgical procedures were performed by the same experienced surgeon.

Revitrectomy

Revitrectomy was performed for PVH that persisted for at least one month without self-absorbing tendency, post-
operative progressive fibrovascular membranes and TRD. Revitrectomy mainly involved vitreous cavity lavage, fibro-
vascular membrane peeling, and supplementary endolaser treatment. The choice of filling material for the vitreous
cavity—BSS, air, C3F8 gas, or silicone oil-depended on the status of the retina. A subsequent simple silicone oil removal
without additional treatment of the retina (eg, membrane peeling, laser photocoagulation) was not taken as
a revitrectomy.

Data Collection
All data were collected by reviewing electronic medical records. The baseline characteristics included sex, age, diabetes
type, diabetes duration, hypertension, diabetic nephropathy, dialysis, coronary heart disease, cerebral infarction, blood
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parameters within three months prior to the first vitrectomy (including complete blood count, coagulation, glycated
hemoglobin Alc and biochemistry), symptom duration, best-corrected visual acuity (BCVA) of the study eye, history of
PRP and anti-VEGF intravitreal injections, and lens status (phakic or pseudophakic). Surgical information included
preoperative and intraoperative anti-VEGF intravitreal injections, cataract surgery and vitreous cavity tamponade. The
number, time, and indications for revitrectomies were recorded. Prognostic data included BCVA at the last follow-up and
incidence of neovascular glaucoma (NVG) during the follow-up period.

Statistical Analysis

All statistical analyses were performed using IBM SPSS Statistics v 25.0, and R software v 4.0.1. The decimal visual
acuity was transformed to the logarithmic minimum angle of resolution (logMAR) for statistical analysis, and values of
1.85, 2.3, 2.6, and 2.9 logMAR were assigned to counting fingers, hand movement, light perception, and no light
perception, respectively.'> The Shapiro-Wilk test was used to assess the normality of the data distribution. Categorical
variables were presented as frequencies and percentages. Normal and non-normal distributed continuous variables were
presented as mean =+ standard deviation (SD), and median and interquartile range, respectively. The Student’s #-test and
analysis of variance (ANOVA) were used to compare continuous variables with a normal distribution, and the Mann—
Whitney U-test was used for non-normal data. The chi-square or Fisher’s exact test was used to compare categorical
variables. Bonferroni correction and least significant difference post hoc tests were used for multiple comparisons. The
cut-off value of continuous variables was determined by both clinical experience and the critical value of the receiver
operating characteristic (ROC) curve. Binary logistic regression analysis was used to determine independent risk factors
for revitrectomy. The Kaplan-Meier curve was used to depict the time-dependent probability of revitrectomy. The level of
statistical significance was set at P<0.05.

Results

Patient Characteristics

In total, 197 patients (238 eyes) who met the eligibility criteria were included in this study. The mean follow-up period
was 24.6 = 16.9 months. For all eyes, the mean BCVA improved from 1.48 + 0.65 logMAR preoperatively to 0.59 + 0.68
logMAR postoperatively (P<0.01). NVG developed in 22 (9.2%) eyes during follow-up. Throughout the follow-up
period, a single vitrectomy was performed in 202 eyes (84.9%), while 36 eyes (15.1%) required revitrectomy. In the
revitrectomy group, 30 eyes (83.3%) underwent two vitrectomies and 6 eyes (16.7%) underwent three or more
vitrectomies to restore vision. During the follow-up period, a total of 8 eyes (4 in the single vitrectomy group and 4
in the revitrectomy group) underwent phacoemulsification combined with intraocular lens implantation due to progres-
sive cataracts. At the last follow-up, the revitrectomy group had a significantly higher proportion of eyes that were
pseudophakic compared to the single vitrectomy group (69.4% versus 45.5%, P=0.008).

Occurrence Time and Indication of Revitrectomy
The mean time to the second vitrectomy was 4.28 + 3.69 months, with a median time of 3 (2—-6) months. Thirty eyes
(83.3%) underwent a second vitrectomy within 6 months and 35 eyes (97.2%) experienced a second vitrectomy within
one year. The Kaplan-Meier curve illustrates the probability of revitrectomy over time and a 95% confidence interval
(Figure 1).

In the revitrectomy group, the indications for a second vitrectomy included 28 eyes (77.8%) of PVH and 7 eyes
(22.2%) combined with TRD. Of the 6 eyes that underwent three or more vitrectomies, 5 (83.3%) eventually devel-
oped TRD.

Visual Outcome and Occurrence of NVG
Table 1 shows the prognosis of the three groups of patients who underwent different numbers of surgeries.

There was no significant difference in the preoperative BCVA among the three groups (P=0.955); however, there
were significant differences in the postoperative BCVA, mean BCVA change, and occurrence of NVG (P<0.01). Multiple
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Figure | Kaplan—Meier survival curve for revitrectomy.

comparison results showed that the prognosis of patients in the three or more vitrectomies group was significantly worse
than that of patients in the other two groups (P<0.05). Although the prognosis of patients in the two revitrectomies
groups was better than that of patients in the single vitrectomy group, the difference was not significant (>0.05). The
incidence of NVG in pseudophakic eyes was higher than that of phakic eyes (63.6% versus 47.7%), but the difference
was not statistically significant (P=0.154).

Revitrectomy Risk Factors
The baseline characteristics and surgical information of the single vitrectomy and revitrectomy groups are shown in
Table 2.

For better clinical analysis and interpretation, we transformed the continuous variables into categorical variables and
conducted a univariate analysis. The results are summarized in Table 3. In the univariate analysis, preoperative anti-
VEGF, glycated hemoglobin Alc (HbAlc)>10%, and fibrinogen (FIB)> 4 g/L were identified as risk factors for
revitrectomy (P<0.05).

Table | Prognosis According to Number of Surgeries

Single Vitrectomy Two Vitrectomies Three or More X*ZIF P
(n=202) (n=30) Vitrectomies (n=6)
Preoperative logMARBCVA® [M(QI, Q3)] 1.70(1.00, 2.00) 1.68(0.95, 1.85) 1.35(0.90, 2.30) 0.092 0.955
Postoperative logMARBCVA® [M(QI, Q3)] 0.30(0.15, 0.60)* 0.50(0.20, 1.15)* 1.60(1.23, 1.89)” 13.399 0.001%*
Change of logMARBCVA® (X+s) —0.94+0.80" —0.73+0.98" 0.08+0.71” 5.105 0.007+*
NVG® [n(%)] 15(7.4)* 3(10.0) 4(66.7y 13.669 0.00 I**

Notes: *mann—Whitney test, ®Analysis of variance (ANOVA), “Fisher’s exact test; **P<0.01. * YPresence of different letter indicates a significant difference.
Abbreviations: BCVA, best corrected visual acuity; NVG, neovascular glaucoma.
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Table 2 Characteristics of the Single Vitrectomy and Revitrectomy Groups

Single Vitrectomy Revitrectomy X*Zit P
(n=202) (n=36)
Sex® (Male%) 83(41.1) 18(50.0) 0.993 0.319
Age® [M(QI, Q3), years] 49(40, 60) 51(43, 60) 0.510 0.610
Diabetes type® (type2%) 185(91.6) 32(88.9) - 0.534
Diabetes duration® [M(QI, Q3), years] 10(6, 17) 13(9, 20) 0.889 0.374
HbAIC® [M(QI, Q3),%] 7.5(6.6, 8.6) 7.8(6.5, 9.0) 0.783 0.434
Diabetic nephropathy® [n(%)] 41(22.3) 4(11.1) 1.682 0.195
Dialysis? [n(%)] 5(2.5) 0(0) - >0.999
Hypertension® [n(%)] 100(49.5) 17(47.2) 0.064 0.801
CHD? [n(%)] 31(15.3) 3(8.3) 1.227 0.268
Cerebral infarction® [n(%)] 11(5.4) 3(8.3) - 0451
TC? [M(QI, Q3), mmoliL] 4.90(4.07, 5.60) 5.20(4.40, 5.60) 1.214 0.225
TGP [M(QI, Q3), mmoliL] 1.62(1.10, 2.40) 1.43(1.01, 2.22) —0.610 0.542
PT® [M(QI, Q3), 5] 11.6(11.1, 12.2) 11.5(10.8, 12.0) —1.040 0.299
APTT® [M(QI, Q3), s] 30.5(28.1, 33.3) 30.1(28.2, 31.6) —0.829 0.407
FIB® [M(QI, Q3), g/L] 3.25(2.83, 3.69) 3.68(2.70, 4.18) 1.681 0.093
BUN® [M(QI, Q3), mmol/L] 5.46(4.40, 7.30) 5.60(4.90, 6.90) 0.239 0811
eGFR® [M(QI, Q3), mL/min/1.73 m2] 87.3(69.6, 105.6) 90.7(68.6, 102.1) 0.252 0.801
HGB® (Xts, g/L) 132+17 134+20 —0.780 0.436
Symptom duration® [M(QI, Q3), months] 3(1, 6) 3(1, 5) —0.156 0.876
History of PRP® [n(%)] 75(37.1) 12(33.3) 0.190 0.663
History of anti-VEGF® [n(%)] 30(14.9) 6(16.7) 0.078 0.779
Preoperative anti-VEGF® [n(%)] 42(20.8) 15(41.7) 7.310 0.007+*
Lens status® [phakic%] 188(93.1) 33(91.7) - 0.490
Cataract surgery * [n(%)] 74(36.6) 17(47.2) 1.451 0.228
Tamponade® (air%) 35(17.3) 9(25) 1.194 0.275
Intraoperative anti-VEGF® [n(%)] 31(15.3) 9(25) 2.036 0.224

Notes: *chi-squared test, *mann-Whitney test, “t-test; “Fisher’s exact test; *P<0.01.
Abbreviations: HbAlc, glycosylated hemoglobin Alc; CHD, coronary heart disease; TC, total cholesterol; TG, triglyceride; PT, prothrom-
bin time; APTT, activated partial thromboplastin time; FIB, fibrinogen; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate;
HGB, hemoglobin; PRP, panretinal photocoagulation; VEGF, vascular endothelial growth factor.

Table 3 Univariate Analysis on Stratified Continuous Variables

Single Vitrectomy | Revitrectomy x2 P
(n=202) (n=36)
Age>45 years® [n(%)] 128(63.4) 27(75) 1.821 0.177
Diabetes duration>8 years® [n(%)] 131(64.8) 28(77.8) 2.302 0.129
HbAIc>10%" [n(%)] 13(6.5) 6(16.7) - 0.049*
TC>5.8mmol/L?* [n(%)] 38(18.8) 6(17.1) 0.055 0.815
TG>1.7mmol/L* [n(%)] 92(45.5) 12(34.3) 1.536 0.215
PT>16s® [n(%)] 2(1) 0(0) - >0.999
APTT>35s° [n(%)] 29(14.4) 3(8.8) - 0.588
FIB>4g/L® [n(%)] 22(10.9) 12(35.3) - 0.001**
BUN(male>9.5mmol/L, female>8.8mmol/L)° [n(%)] 19(9.4) 1(2.8) - 0.325
eGFR<60mmol/L? [n(%)] 41(20.3) 4(11.1) 1.682 0.195
HGB(male<120g/L, female<I 10g/L)* [n(%)] 32(15.8) 5(14.3) 0.055 0.815
Symptom duration>6 months® [n(%)] 39(19.3) 8(22.2) 0.164 0.686

Notes: *Chi-squared test, bFisher’s exact test; *P<0.05, **P<0.01.

Abbreviations: HbA ¢, glycosylated hemoglobin Alc; CHD, coronary heart disease; TC, total cholesterol; TG, triglyceride; PT, prothrombin time;
APTT, activated partial thromboplastin time; FIB: fibrinogen; BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate; HGB,

hemoglobin.
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Figure 2 Forest plot of logistic regression analysis for prognostic factors.
Abbreviations: VEGF, vascular endothelial growth factor; HbAlc, glycosylated hemoglobin Alc; FIB, fibrinogen.

Binary multivariate logistic regression analysis included predictors with P<0.15, and a forest plot (Figure 2) was
generated to visualize the results, which identified preoperative anti-VEGF (P=0.015) and FIB> 4 g/L (P<0.001) as
independent risk factors for revitrectomy.

Discussion

In this study, the incidence of revitrectomy in patients with diabetic vitreous hemorrhage was 15.1%, similar to but
slightly lower than that reported in previous studies.” '"*'* This is because our study only included patients with NCVH
as an indication for initial vitrectomy, while TRD patients had a higher incidence of revitrectomy.’'” The median time
for the second vitrectomy in our study was 3 (2—6) months. Most patients (83.3%) underwent a second vitrectomy within
six months, and nearly all (97.2%) underwent a second vitrectomy within one year. The most common reason for
revitrectomy is the presence of PVH, which cannot self-absorb after more than one month. This can mainly be attributed
to fibrovascular ingrowth at sclerotomy sites, retinal fibrovascular proliferation, and inadequate retinal
photocoagulation.'*'> Although the vitreous was completely removed and retinal photocoagulation was extensively
performed, there was still a possibility of developing postoperative vitreous hemorrhage and retinal detachment due to
anterior hyaloidal fibrovascular proliferation.'®'® Previous studies'*'® have indicated that PVH tends to occur 6-8
weeks after surgery, which explains the peak revitrectomy time observed in our study.

Eyes undergoing two vitrectomies showed a worse visual outcome and a higher incidence of NVG, although these
differences were not statistically significant. In eyes undergoing three or more vitrectomies, BCVA even decreased by
0.08+0.17 logMAR at the last follow-up, and 4 eyes (66.7%) developed NVG. In patients with PDR requiring
revitrectomy, the disease course tends to be prolonged, and retinal circulation disturbances are often more severe. This
promotes the synthesis of VEGF by the retinal pigment epithelial and Miiller cells, thereby facilitating
neovascularization.’>*' The surgical procedure itself induces the release of inflammatory mediators and VEGF, further
accelerating this process and leading to a higher incidence of NVG.?? In addition, vitrectomy can accelerate the
progression of cataract.”> After lens removal, the resistance to communication between the vitreous cavity and anterior
chamber decreases. This allows the VEGF present in the vitreous cavity to enter the anterior chamber more easily,
promoting iris neovascularization.”* In our search, the incidence of NVG was higher in pseudophakic eyes, although
there was no statistical difference. Functional outcomes were determined based on multiple factors. First, NVG is
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difficult to treat and is associated with a high rate of blindness. Further, the complications of vitrectomy itself, such as
elevated intraocular pressure and retinal damage, can lead to visual decline. Among the six patients who underwent three
or more vitrectomies, five developed TRD. Patients with TRD have more severe retinal lesions, and the use of long-
acting vitreous fillers can affect their visual acuity.

In both univariate and multivariate analyses, FIB levels > 4 g/L. were found to be closely associated with revitrectomy
(P<0.01). According to the ROC curve, the optimal cutoff value for FIB to predict revitrectomy was 3.91, with
a sensitivity of 0.471 and a specificity of 0.851. Since the normal range of FIB is 2—4 g/L, we used 4 g/L as the
grouping criterion. Our study revealed that the incidence of revitrectomy in patients with FIB > 4 g/I. was 4.973 times
higher than that in other patients. FIB is a protein synthesized by the liver, indicating hypercoagulability and decreased
fibrinolytic activity, which can significantly affect blood coagulation and hemorheology. It has been confirmed that FIB
levels are closely associated with DR development.”>® Although the specific mechanisms are not fully understood, there
are hypotheses suggesting that FIB levels may contribute to the progression of DR postoperatively, leading to the need
for revitrectomy. Elevated FIB levels can lead to thrombus formation and vascular occlusion, affecting retinal blood flow
and oxygen supply, which can result in the disruption of blood-retinal barrier and formation of retinal
neovascularization.”®?” Additionally, FIB is known to interact with various growth factors and cytokines involved in

angiogenesis and inflammation,*®

which can also contribute to the progression of DR. Many prognostic studies have
overlooked FIB. Our study is the first to propose that a FIB level > 4 g/L is a high-risk factor for revitrectomy.

Preoperative intravitreal injection of anti-VEGF drugs was another independent risk factor for revitrectomy (P=0.015).
However, numerous studies have shown that preoperative combination therapy with anti-VEGF drugs can promote the regression
of neovascularization, reduce intraoperative bleeding, shorten surgical time, decrease the occurrence of intraoperative and
postoperative complications, and improve prognosis.*'* This is because our preoperative use of anti-VEGF drugs in clinical
practice is not random but only applied when there is a need to peel off tightly adhered fibrovascular membranes, leading to
selection bias. Therefore, the severity of PDR, rather than preoperative anti-VEGF therapy, determines the increased risk of
revitrectomy.

In terms of HbAlc, HbA1c>10% only showed a statistically significant difference in univariate analysis (P=0.049). HbAlc
level is considered the gold standard for evaluating long-term blood sugar control in clinical settings. The risk of microvascular
complications in patients with diabetes increases exponentially with increasing HbAlc levels.*> However, changes in HbAlc
levels cannot explain approximately one-third of the actual blood glucose levels and cannot reflect blood glucose fluctuations.
Multiple studies have shown that patients with higher glycemic variability, despite having similar average HbAlc levels, have
a higher risk of developing DR.*** In addition to the effect of blood glucose concentration, HbAlc is also related to internal
environmental differences, red blood cell membrane permeability, levels and activities of enzymes involved in glucose
metabolism, and individual heterogeneity.*® These explanations may account for why HbAlc levels did not show a significant
difference in the multivariate analysis. Although an extensively researched prognostic factor, HbAlc has not been found to be an
independent risk factor for reoperation or recurrent VH in previous studies.”''” According to the ROC curve, the optimal cut-off
value for HbA ¢ to predict revitrectomy was 10.35, with a sensitivity of 0.167 and a specificity of 0.996. For clinical application,
we adjusted the grouping criteria to 10% per group. Thus, preoperative blood glucose management in patients with high HbAlc
levels, especially in those with HbA1c>10%, should be improved to reduce the likelihood of revitrectomy.

Numerous studies have investigated PVH after microinvasive PPV in patients with PDR. Other potential risk factors
associated with revitrectomy may overlap with those for PVH, including younger age, longer duration of diabetes, hypertension,
renal disease, cardiovascular disease, use of antiplatelet or anticoagulation agents, neovascularization of the optic disc, and the
absence of posterior vitreous detachment.®’~”*' However, no significant differences were observed in this study. Management of
PVH includes observation, oral medication, laser supplementation, intravitreal injection of anti-VEGF drugs, and revitrectomy.
The diversity of treatment options may contribute to the differences in risk factors for revitrectomy and PVH.

Compared with previous studies, we conducted an analysis and comparison of coagulation and lipid indicators, which
is one of the strengths of our study. Furthermore, we excluded patients with TRD because DR progression and
therapeutic measures differ in the presence of TRD, which could affect the analysis of prognostic factors.

Our study has certain limitations. First, we did not consider factors that may be associated with revitrectomy,
including the use of antiplatelet or anticoagulation agents, and the status of posterior vitreous detachment. However,
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this did not affect the reliability of the results. Second, the follow-up durations of the eyes included in our study varied

1123 0

significantly. However, previous studies have indicated that vision tends to stabilize at one year postoperatively,
revitrectomy mostly occurs within the first year after surgery. Therefore, the difference in follow-up duration may have
had some impact on the research results, but it should be minimal because the minimum follow-up time of our eyes was

one year. Finally, due to the retrospective nature of the study, there may have been some confounding factors and biases.

Conclusion

In patients with diabetic vitreous hemorrhage, our study identified FIB> 4 g/L and preoperative injection of anti-VEGF drugs
(referring to the existence of fibrovascular membrane tightly adhered to the retina) as independent risk factors for
revitrectomy, and HbA1c>10% showed statistical significance in the univariate analysis. The postoperative period of three
months was a high-risk period for revitrectomy. Patients who underwent three or more vitrectomies often had significantly
poorer visual acuity and a higher incidence of NVG. This study can assist clinicians in predicting patient prognosis and
improving preoperative management by identifying risk factors, ultimately reducing the need for revitrectomy.

Abbreviations

ANOVA, analysis of variance; BCVA, best-corrected visual acuity; BSS, balanced salt solution; DR, diabetic retinopathy;
HbAlc, hemoglobin Alc; logMAR, logarithmic minimum angle of resolution; MIVS, microinvasive vitrectomy systems;
NCVH, non-clearing vitreous hemorrhage; NVG, neovascular glaucoma; PDR, proliferative DR; PPV, pars plana
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