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AIM: Vitrectomy is one of the crucial therapeutic interventions for non-traumatic and non-diabetic retinal diseases. However, the prog-
nosis of patients undergoing this procedure and the factors affecting prognosis remain to be clarified. The aim of this study was to analyze
the prognostic factors of non-traumatic and non-diabetic retinopathy complicated by vitreous hemorrhage.
METHODS: A retrospective study was conducted on 352 patients, including 152 (43.18%) females, who underwent vitrectomy in our
hospital from March 2018 to December 2022, divided into Group A (postoperative complications) and Group B (no complications)
according to whether complications occurred during postoperative follow-up. General and clinical data of the two groups were collected
and compared. Binary logistic regression was used to analyze the main factors affecting prognosis.
RESULTS: All patients were followed up for 12 months. A total of 87 patients had postoperative complications, accounting for 24.72%
(87/352), and were classified as Group A. A total of 265 patients who had no postoperative complications, accounting for 75.28%
(265/352), were classified as Group B. There were significant differences in preoperative visual acuity, time of surgical intervention,
preoperative fundus condition, stage of retinopathy, preoperative intraocular pressure and age between the two groups (p < 0.05), and
these indices were identified as independent risk factors affecting the prognosis of patients (odds ratio >1).
CONCLUSIONS: Preoperative visual acuity, time of surgical intervention, preoperative fundus condition, stage of retinopathy, preop-
erative intraocular pressure and age are all factors affecting the prognosis of patients with non-traumatic and non-diabetic retinopathy
while undergoing vitrectomy. Personalized care is required to improve the surgical outcome for these patients.
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Introduction
Non-traumatic and non-diabetic retinopathy is a clinically
important ophthalmic disease, associated with a variety of
pathological conditions, such as macular degeneration and
retinal vein obstruction [1, 2, 3]. These lesions often lead
to hemorrhage in the retina and vitreous cavity, affecting
patients’ vision and quality of life [4, 5, 6].
Vitreous hemorrhage is one of the most common causes of
acutely or subacutely decreased vision or even blindness [7,
8]. Vitrectomy is an important therapeutic means for clear-
ing the bleeding in the vitreous cavity, repairing the retinal
structure, and improving the visual function of patients [9,
10, 11, 12]. However, more in-depth research and analysis
are warranted for investigating postoperative prognosis of
these patients and the factors affecting the prognosis.
Most of the studies on retinopathy and vitrectomy published
in recent years focus on diabetic retinopathy, but those
focusing on patients with non-traumatic and non-diabetic
retinopathy remain scarce [13, 14, 15, 16, 17]. Therefore,
it is necessary to gain an in-depth understanding of this

Correspondence to: Mingxia Dong, Department of Endophthalmology,
Tangshan Ophthalmology Hospital, 063000 Tangshan, Hebei, China (e-
mail: m15127571086_2@163.com).

specific patient group and clarify the clinical prognosis of
surgery to better guide doctors’ treatment decisions.
The purpose of this study was to analyze the clinical fea-
tures and prognosis of patients with non-traumatic and non-
diabetic retinopathy after vitrectomy, and to further explore
the related factors affecting the prognosis.

Materials and Methods
Study Participants

For this case-control study, patients who underwent vitrec-
tomy were recruited at Tangshan Ophthalmology Hospi-
tal from March 2018 to December 2022. A total of 352
patients, including 152 (43.18%) females, who were ulti-
mately enrolled in this retrospective study based on themin-
imum inclusion criteria. This studywas conducted in accor-
dance with the Helsinki Declaration.
The inclusion criteria were (1) patients with confirmed
diagnosis of non-traumatic and non-diabetic retinopathy,
who had undergone vitrectomy; (2) patients with no his-
tory of eye trauma or diabetes; (3) patients with monocu-
lar retinopathy and vitreous hemorrhage; (4) patients with
complete clinical data, including relevant data before, dur-
ing and after surgery, and with complete follow-up data; (5)
patients aged ≥18 years old; and (6) patients who had had
successful surgery.
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Fig. 1. Distribution of etiology of non-traumatic and non-diabetic retinopathy. PCV, polypoid choroidal vasculopathy; RAM, retinal
arterial microaneurysm; RVO, retinal vein obstruction.

The exclusion criteria were (1) diabetic patients; (2) pa-
tients with traumatic lesions; (3) patients with severely im-
paired vision before surgery; (4) patients with clinical con-
ditions complicated by uveitis, conjunctival, scleral scar,
etc.; (5) patients with a medical history of macular disease,
retinopathy and other relevant diseases; (6) patients with
infectious diseases; (7) patients who had previously under-
went ophthalmic surgery; (8) patients with severe hyper-
tension, blood diseases, and severe lens opacity; and (9)
patients with tumors or severe diseases of other organs.
This study was approved by the Ethics Committee of Tang-
shan Ophthalmology Hospital (YKYY-LL-2023-08) and
complies with the Tangshan Ophthalmology Hospital ethi-
cal guidelines. Informed consent was obtained from all par-
ticipants before the study began.

Vitrectomy Procedure

Vitrectomy was performed on all patients included in this
study. The specific surgical procedure is as follows: Peri-
ocular anesthesia and retrobulbar anesthesia were applied
by administering with 2 mL of 7.5 g/L bupivacaine (Shang-
hai Hefeng Pharmaceutical Co., Ltd., approval number:
H31022839, Shanghai, China) and 20 mL of lidocaine hy-
drochloride (Shanghai Chaohui Pharmaceutical Co., Ltd.,
approval number: H31021073, Shanghai, China), respec-
tively, for eye surgery. The eyelid of each patient was
opened with an eyelid opening device, and the conjunctival

incision made was stretched to ensure that the scleral inci-
sion and conjunctival incision were misplaced. The punc-
ture was performed at about 4 mm behind the corneal lim-
bus with a 23G piercing bayonet. The bayonet was main-
tained with an angle of 10° from the tangential line of the
patient’s sclera. A tunnel puncture was made into the scle-
ral incision of the patient, and the glass cavity was placed
vertically on the surface of the eyeball. The vitreous inci-
sion was performed using an infusion tube placed below the
temporal surface, and the cannula was removed after com-
pletion. Absorbable thread can be used for stitching. Af-
ter surgery the eyes were routinely cleaned and disinfected
and tobramycin and dexamethasone eye cream was applied
(Qilu Pharmaceutical Co., Ltd., specification 3.5 g, ap-
proval number H20020496, Jinan, China) and tobramycin
and dexamethasone eyedrops (Qilu Pharmaceutical Co.,
Ltd., specification 5 mL, approval number H20020497, Ji-
nan, China).

Data Collection

All patient data were collected by reviewing electronic
medical records:
(i) General demographic data: sex, age, body mass in-
dex, employment status, chronic disease, education level,
monthly income, smoking history, and alcohol consump-
tion.
(ii) Etiology of vitreous hemorrhage: retinal hiatus, poly-
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Fig. 2. Proportion of postoperative complications in Group A (postoperative complications) (n = 87).

poid choroidal vasculopathy (PCV), Terson syndrome, reti-
nal arterial microaneurysm (RAM), retinal vein obstruction
(RVO), and other causes.
(iii) Surgery-related indicators: time of surgical interven-
tion, and intraocular fillers (intraocular infusion fluid, gas,
silicone oil, etc.).
(iv) Pathological characteristics: preoperative visual acu-
ity, preoperative fundus condition, stage of retinopathy, and
preoperative intraocular pressure (IOP).
(v) Postoperative complications: cataract, increased IOP,
repeat surgery, visual impairment, vitreous transparency
change, recurrence of retinopathy, etc.

Follow-up

All patients who underwent surgery were followed up for
12 months; these patients were followed up in outpatient
clinics. Patients who developed postoperative complica-
tions, including cataracts, increased IOP, repeat surgery, vi-
sual impairment, changes in vitreous transparency and re-
currence of retinopathy, during follow-up were classified
as Group A (postoperative complications) while those who
did not develop any of these complications during follow-
up were classified as Group B (no postoperative complica-
tions).

Data Management and Quality Control

Microsoft Excel software (Microsoft Corporation, Red-
mond, WA, USA) version 2016 was used to ensure the ac-
curacy and completeness of data. A special quality con-
trol team was set up to conduct data monitoring and qual-
ity assessment, and to correct possible errors in time. Data
collection was carried out in strict accordance with prede-
termined standards and procedures to ensure the credibility
and scientific nature of the data. In addition, all surgeries
were performed by the same doctor.

Statistical Analysis

The research data were processed by IBM SPSS Statis-
tics for Windows, version 23.0 (IBM Corp., Armonk, NY,
USA). Categorical data are expressed as count (percentage)
and analyzed by Chi-squared test. Quantitative data con-
forming to the normal distribution are expressed as mean±
standard deviation and analyzed using t-test. On the con-
trary, data not conforming to the normal distribution are
expressed as median and analyzed using nonparametric test
methods such asMann–WhitneyU test (Wilcoxon rank sum
test). Analysis of variance (ANOVA) was utilized to com-
pare the quantitative data among multiple groups, and indi-
cators showing statistically significant differences between



325 Ann. Ital. Chir., 95, 3, 2024

Mingxia Dong, et al.

Table 1. Comparison of baseline data between the two groups.
Parameters Group A (postoperative

complications) (n = 87)
Group B (no postoperative
complications) (n = 265)

χ2 p

Sex
Male 50 (57.47) 150 (56.60)

0.020 0.887
Female 37 (42.53) 115 (43.40)

Age
18–59 years 42 (48.28) 170 (64.15)

6.891 0.009
≥60 years 45 (51.72) 95 (35.85)

Employment status
Employed 38 (43.68) 120 (45.28)

0.068 0.794
Others 49 (56.32) 145 (54.72)

Body mass index
18.50–23.90 kg/m2 40 (45.98) 130 (49.06)

0.249 0.618
≥24 kg/m2 47 (54.02) 135 (50.94)

History of chronic cardiovascular
and cerebrovascular diseases

Yes 20 (22.99) 65 (24.53)
0.085 0.771

No 67 (77.01) 200 (75.47)

Education level
Junior high school and below 35 (40.23) 100 (37.74)

0.172 0.678
High school and above 52 (59.77) 165 (62.26)

Monthly income
<3000 CNY 38 (43.68) 125 (47.17)

0.321 0.571
≥3000 CNY 49 (56.32) 140 (52.83)

Smoking history
Yes 50 (57.47) 160 (60.38)

0.353 0.553
No 37 (42.53) 105 (39.62)

Alcohol consumption
Yes 40 (45.98) 120 (45.28)

0.013 0.910
No 47 (54.02) 145 (54.72)

CNY, Chinese Yuan; Exchange rate: 1 CNY = 0.14 USD
All data are reported as number (percentage).

Group A and Group B were selected for binary logistic re-
gression analysis. p< 0.05 was considered statistically sig-
nificant.

Results
Comparison of Disease Etiology
Clinical diagnoses for all patients were confirmed before
surgery. In this sample, non-traumatic and non-diabetic
retinopathy was caused by retinal hiatal hole in 49 cases,
PCV in 38 cases, Terson syndrome in 2 cases, RAM in 37
cases, RVO in 189 cases, and other causes in 37 cases (Fig.
1).

Comparison of Postoperative Complications
All patients who underwent surgery were followed up for
12 months. It was found that a total of 87 patients who
had postoperative complications, accounting for 24.72%
(87/352), were classified as Group A. A total of 265 pa-
tients who did not develop postoperative complications, ac-
counting for 75.28% (265/352), were classified as Group B.
Fig. 2 shows the postoperative complications observed in
the current sample and the corresponding proportion.

Comparison of General Data of Patients
There were no significant differences between the Group A
and Group B in sex, employment status, body mass index,
chronic cardiovascular disease, education level, monthly
income, smoking history and alcohol consumption (p >

0.05). However, significant difference in age was detected
(p < 0.05), as shown in Table 1.

Comparison of Clinical Data of Patients
There were no significant differences in intraocular fillers
between Group A and Group B (p > 0.05), but signifi-
cant differences in preoperative visual acuity, time of sur-
gical intervention, preoperative fundus condition, stage of
retinopathy and preoperative IOP were detected between
them (p < 0.05), as shown in Table 2.
Stage of retinopathy: (i) stage I retinopathy refers to the
presence of small blood spots in the retina; (ii) stage II
retinopathy is accompanied by yellow hard exudate and yel-
low lesions; (iii) stage III retinopathy is characterized by
the appearance of cotton wool spots, retinal edema, and
white lesions; (iv) stage IV retinopathy features neovascu-
larization; (v) stage V retinopathy features the occurrence
of retinal proliferation or vitreous proliferation; (vi) stage
VI retinopathy is accompanied by proliferative membrane
traction, retinal detachment.

Argument Assignment Table
The occurrence of postoperative complications in patients
with vitreous hemorrhage were treated as dependent vari-
able (denoted as Y), while the preoperative complications
such as preoperative visual acuity, time of surgical inter-
vention, preoperative fundus condition, stage of retinopa-
thy, preoperative IOP and age were taken as independent
variables (denoted as X1, X2, X3, X4, X5 and X6, respec-
tively), as shown in Table 3.
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Table 2. Comparison of clinical data of patients.
Parameters Group A (postoperative

complications) (n = 87)
Group B (no postoperative
complications) (n = 265)

χ2 p

Stage of retinopathy (n, %)
Stage I–II 32 (36.78) 145 (54.72)

8.428 0.004
Stage III–VI 55 (63.22) 120 (45.28)

Intraocular fillers
Intraocular perfusion 46 (52.87) 141 (53.21)

0.012 0.977Gas 34 (39.08) 105 (39.62)
Silicone oil 7 (8.05) 19 (7.17)

Time of surgical intervention
Early stage (course of disease≤30 days) 30 (34.48) 142 (53.58)

9.565 0.002
Middle and advanced stage (course of
disease >30 days)

57 (65.52) 123 (46.42)

Preoperative fundus condition
Peripheral visibility 35 (40.23) 150 (56.60)

7.042 0.008
Complete invisibility 52 (59.77) 115 (43.40)

Preoperative intraocular pressure
12.00–16.80 mmHg 36 (41.38) 159 (60.00)

9.191 0.002
>16.80 mmHg 51 (58.62) 106 (40.00)

Preoperative vision (n, %)
0.02–0.2 47 (54.02) 93 (35.09)

9.797 0.002
>0.2 40 (45.98) 172 (64.91)

All data are reported as number (percentage).

Table 3. Assignment table of argument variables.
Variables Correlative factors Definition and assign values

Y Occurrence of postoperative complications 0 = did not occur, 1 = occurred
X1 Preoperative vision 0 = >0.2, 1 = 0.02–0.2
X2 Time of surgical intervention 0 = early stage (course of disease ≤30 days), 1 = middle

and advanced stage (course of disease >30 days)
X3 Preoperative fundus condition 0 = peripheral visibility, 1 = completely invisibility
X4 Stage of retinopathy 0 = stage I–II, 1 = stage III–VI
X5 Preoperative intraocular pressure 0 = 12.00–16.80 mmHg, 1 = >16.80 mmHg
X6 Age 0 = 18–59 years, 1 = ≥60 years

Logistic Regression Analysis of Prognostic Factors after
Vitrectomy

The logistic regression equation was used to calculate the
difference items, and it was found that preoperative visual
acuity, time of surgical intervention, preoperative fundus
condition, stage of retinopathy, preoperative IOP and age
were the main factors affecting the surgical prognosis of
patients with non-traumatic and non-diabetic retinopathy as
well as vitreous hemorrhage, with odds ratio (OR) values all
greater than 1, as shown in Table 4.

Discussion
In this study, we performed vitrectomy in patients with
non-traumatic and non-diabetic retinal diseases, and ana-
lyzed factors influencing their surgical outcomes. The re-
sults revealed that factors such as preoperative visual acu-
ity, time of surgical intervention, preoperative fundus con-
dition, retinal lesion staging, preoperative IOP, and age
played a crucial role in predicting surgical outcomes.
After a 12-month postoperative follow-up, a total of 87
patients (24.72%) developed postoperative complications.
We observed that the preoperative visual acuity had a sig-
nificant impact on surgical outcomes, with a lower com-
plication rate in patients with preoperative visual acuity of

>0.2. This result aligns with findings by Liu et al. [18],
emphasizing the critical role of preoperative visual acuity
in surgical success and patient recovery. Better preopera-
tive visual acuity is an indicator of having healthy and nor-
mal ocular structures, with 0.2 on the Snellen visual acuity
chart typically corresponding to better vision, which allows
patients to see smaller letters or objects [19].

Additionally, the influence of preoperative fundus condi-
tions was confirmed in our study. Complete opaqueness
of the fundus may indicate significant limitations in the
surgical field of view, increasing the difficulty and risk of
surgery.

Furthermore, our study identified that the time of surgical
intervention or a disease course exceeding 30 days is a crit-
ical factor affecting surgical outcomes. A study by Fass-
bender et al. [20] suggested that timely surgical interven-
tion (within 30 days) can reduce postoperative vision loss.
Early vitrectomy was considered a favorable approach to
improve the surgical outcomes and alleviate complication
rate, according to Zhang et al. [21]. This is because a de-
layed treatment would give way to the occurrence of in-
flammation and tissue changes in the eye, which leads to
instability in the ocular environment and an increased risk
of complications during surgery.
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Table 4. Analysis of multiple factors affecting prognosis after vitrectomy.
Indicators β value SE p Wald value OR value 95% CI of OR

Preoperative vision 0.669 0.118 <0.001 32.143 1.952 1.549–2.458

Time of surgical intervention 0.699 0.126 <0.001 30.776 2.011 1.571–2.575

Preoperative fundus condition 0.457 0.124 <0.001 13.583 1.578 1.238–2.014

Stage of retinopathy 0.766 0.246 0.002 9.696 2.152 1.329–3.484

Preoperative intraocular pressure 0.573 0.114 <0.001 25.264 1.773 1.419–2.217

Age 0.622 0.189 <0.001 10.831 1.872 1.287–2.695

SE, standard error; CI, Confidence Interval; OR, odds ratio.

In the current study, preoperative IOP was also identified
as a factor influencing surgical outcomes. Through a multi-
variate regression analysis of 238 patients, Liang et al. [22]
pinpointed elevated preoperative IOP as a significant pre-
dictor of postoperative complications. High IOP is associ-
ated with certain eye conditions. Therefore opting for an
intermediate IOP value as a cut-off point for screening for
eye conditions is crucial. An IOP >16.80 mmHg, reflect-
ing a state of high IOP may increase the risk of surgical
complications [23]. High IOP may lead to increased insta-
bility in the ocular environment, potentially elevating the
risk of complications such as bleeding and inflammation.
A high level of IOP may also affect ocular blood perfusion,
which if disrupted may increase the risk of tissue hypoxia
and damage.
The present study revealed that more severe retinal lesion
staging (III–VI) is associated with an increased surgical
risk. Higher retinal lesion stage may also be associated with
more severe vascular abnormalities, such as neovascular-
ization, which increases the risk of intraoperative bleeding
and complicates the surgical procedures.
Age was also identified as a prognostic factor in this study,
with older patients exhibiting a higher incidence of post-
operative complications, in contrast to findings reported in
other study [24]. This discrepancy may be due to the sam-
ple in this study which is less clinically diverse than that
in other studies. Existing research is more focused on in-
vestigating patients with proliferative diabetic retinopathy,
while the current study primarily focused on patients with
non-traumatic and non-diabetic retinal disease. Physiolog-
ical aging may happen to ocular tissues such as retina, lens,
and vitreous, exacerbating the fragility of intraocular struc-
tures, and thereby increasing the risk during surgery. Other
systemic comorbidities, such as cardiovascular diseases in
older patients may also increase the complexity of surgery
and the likelihood of complications. Advancing age also
weakens the immune system, rendering older patients more
susceptible to infections. Particularly, older individuals are
more vulnerable to the impact of postoperative infections,
given the declining immunity [25].
It should be noted that despite consistency with other study
results, differences in study design, sample size, and study
populations may lead to some variations. Therefore, these
differences should not be omitted or neglected while incor-

porating these findings into a comprehensive analysis, since
variations in potential factors could contribute to result dis-
crepancies.
A major strength of this study is the comprehensive analy-
sis of multiple risk factors, which lend themselves useful in
predicting the prognosis of non-traumatic and non-diabetic
retinopathy in patients also affected by vitreous hemorrhage
at an early stage. Our findings are also important for im-
proving identification of patients with a poor prognosis.
Several limitations of this study should be acknowledged.
Firstly, the small sample size and single-center study de-
sign employed may limit the generalization of the findings
to other populations. In addition, the diversity of the clinical
profile of our study sample is compromised because we ex-
clusively studied non-traumatic and non-diabetic retinopa-
thy patients with vitreous hemorrhage without considering
retinal diseases with other etiologies. Future studies can ad-
dress these limitations by adopting a more elaborate, multi-
center study design, which involves a larger sample size.
Such a study design allows the consideration of additional
factors to enable more holistic analysis.

Conclusions
An array of factors, such as age, preoperative visual acu-
ity, time of surgical intervention, preoperative fundus con-
dition, stage of retinopathy and preoperative IOP, as well as
vitreous hemorrhage, are prognostic factors influencing the
surgical outcomes among patients with non-traumatic and
non-diabetic retinopathy. Thus, more personalized nursing
care should be implemented to forestall the clinical factors
from deteriorating so as to improve the surgical prognosis
of these patients.
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