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Background: For patients with cataracts and retinopathy, phacoemulsification can improve the progress of 
the disease to a certain extent. However, the efficacy of phacoemulsification alone is often not ideal, and may 
even aggravate the prognostic effects, such as macular edema and slow visual recovery. Thus, an increasing 
number of clinicians have explored comprehensive therapy involving phacoemulsification combined with 
drug therapy, which has led to some research progress. However, there is still great controversy about 
the combined treatment. In this study, we performed a literature meta-analysis to systematically evaluate 
the clinical efficacy and safety of prophylactic intravitreal injection of bevacizumab combined with 
phacoemulsification for the treatment of cataracts complicated with retinopathy.
Methods: We searched the PubMed, Web of Science, Embase, and MEDLINE databases for English 
language papers related to these studies factors published between January 2001 and January 2021. The 
retrieved articles were screened and the quality of the included studies was evaluated. Meta-analysis was 
performed and RevMan5.3 was used to calculate the enhanced mean difference (MD).
Results: Six articles were finally included in this meta-analysis, involving a total of 325 cases with cataracts 
and retinopathy. The results showed that the best-corrected visual acuity at 1 month [MD =−0.06; 95% 
confidence interval (CI): (−0.09, −0.03); P=0.0002] and 3 months [MD =−0.09; 95% CI: (−0.11, −0.07); 
P<0.00001] in the preventive vitreous injection bevacizumab intervention group were significantly better 
than those of the control group (P<0.1). However, the best-corrected visual acuity at 6 months [MD =−0.02; 
95% CI: (−0.07, 0.03); P=0.39] was not significantly different between these two groups (P>0.05). In 
addition, the central macular thickness of the preventive vitreous injection bevacizumab intervention group 
at 1 month after treatment [MD =−37.07; 95% CI: (−45.87, −28.27); P<0.00001], 3 months [MD =−15.26; 
95% CI: (−23.87, −6.66); P=0.0005], and 6 months [MD =−26.77; 95% CI: (−37.51, −16.04); P<0.00001] 
were significantly different to the control group (P<0.05).
Discussion: The results of this study showed that prophylactic intravitreal injection of bevacizumab 
combined with phacoemulsification is a safe and effective treatment for patients with cataracts and 
retinopathy within 6 months after treatment.
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Introduction

Retinopathy is a relatively complex eye disease, and its 
specific pathogenesis is not yet clear. It can be caused by a 
variety of factors, such as hypertension, diabetes, age-related 
macular degeneration, retinal ischemia, retinitis pigmentosa, 
and glaucoma, which can lead to different types of retinal 
diseases (1-3). According to the current clinical research 
results, retinopathy mainly involves five basic pathological 
processes: (I) retinal capillary microaneurysm formation; 
(II) increased vascular permeability; (III) vascular occlusion; 
(IV) neovascularization and fibrous tissue proliferation; and 
(V) fibrous vascular membrane contraction (4,5). When 
patients develop omental lesions, they often experience a 
sudden drop in vision, gradual blurring of visual objects, 
deformation of visual objects, ghosting, reduction of visual 
field, fixed or floating black shadow in front of the eyes, as 
well as a reduction and discoloration of visual objects (6,7) 
(Figure 1). Therefore, once patients suffer retinopathy, they 
should be treated promptly to avoid worsening vision and 
recovery failure.

Clinical ly,  the therapeutic methods for retinal 
diseases mainly include surgical treatment [such as 
phacoemulsification and laser photocoagulation (8,9)], drug 
treatment [such as bevacizumab, ranibizumab, triamcinolone 
acetonide (10,11)], and targeted combination therapy 
(12,13). Moreover, for retinopathy caused by different 
factors, clinicians typically choose the corresponding 
treatment methods according to the actual condition of 
patients, so as to achieve a more successful treatment 
effect (14). For example, for patients with cataracts and 
retinopathy, clinicians usually employ phacoemulsification 
for cataract treatment. According to some previously 
reported research results, this treatment method can 
effectively improve the course and progress of retinopathy 
patients. However, according to relevant study, about 20% 
of patients will have an increase in central retinal thickness 
after phacoemulsification (15). Therefore, an increasing 
number of clinicians have explored the comprehensive 
therapy of phacoemulsification cataract surgery combined 
with drug treatment, and offered some research progress 
(16-18). Among them, anti-vascular endothelial growth 
factor (anti-VEGF) treatment for cataracts may be a 
reasonable intervention to prevent complications related to 
the progression of retinopathy. As a humanized monoclonal 
antibody, bevacizumab (Avastin) can effectively inhibit all 
subtypes of VEGF-A (19). At present, relevant studies have 
evaluated the efficacy and safety of intravitreal bevacizumab 

(IVB) prior to phacoemulsification (20-22). However, 
the scientific evidence of a single study may be limited by 
small samples, as well as different populations, follow-up 
periods, and surgical techniques. Therefore, the purpose of 
this study is to provide more reliable clinical evidence for 
clinicians through the meta-analysis of the clinical efficacy 
and safety of phacoemulsification and cataract surgery 
with prophylactic vitreous injection of bevacizumab in the 
treatment of retinopathy. We present the following article in 
accordance with the PRISMA reporting checklist (available 
at https://apm.amegroups.com/article/view/10.21037/apm-
22-222/rc).

Methods

Data source and search strategy

We searched the PubMed, Web of Science, Embase, and 
MEDLINE literature databases for English language 
articles published between 2001 and 2022. The literature 
retrieval methods involved rapid retrieval of English words 
and combinatorial retrieval of literature keywords. The 
search keywords were as follows: “vitreous injection”, 
“bevacizumab”, “phacoemulsification cataract surgery”, 
“retinopathy”, “clinical efficacy”, “safety”, and “randomized 
controlled trial”. The free combination of these keywords 
was used for database full-text retrieval. At the same time, 
the relevant citations were tracked by manual retrieval. 
The literature search and retrieval was conducted on  
January 30, 2022.

Inclusion criteria

The inclusion criteria were as follows: (I) randomized 
controlled study on the clinical effect and safety evaluation 
of prophylactic IVB combined with phacoemulsification for 
the treatment of retinopathy; (II) studies with complete and 
relevant data and those in which the intervention group was 
comparable with the control group; (III) the intervention 
measures involved experimental group patients being treated 
with phacoemulsification cataract surgery combined with 
prophylactic intravitreal injection of bevacizumab, while 
the control group patients underwent cataract surgery alone 
in addition to a placebo; (IV) studies in which all patients 
receiving similar conventional treatment did not undergo 
bevacizumab intervention treatment postoperatively or 
during follow-up; and (V) studies that included the main 
outcome indicators outlined in this paper.

https://apm.amegroups.com/article/view/10.21037/apm-22-222/rc
https://apm.amegroups.com/article/view/10.21037/apm-22-222/rc
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Exclusion criteria

The exclusion criteria were as follows: (I) studies involving 
non-cataract patients complicated with retinopathy; 
(II) non-randomized controlled trials; (III) articles with 
incomplete data or those that could not provide the relevant 
data outlined in this paper for analysis; and (IV) studies 
involving patients with a history of ophthalmic surgery who 
suffered from inflammation and other eye diseases, as well 
as those with intraoperative complications, such as posterior 
capsule rupture and severe iris injury.

Literature selection

Two researchers independently performed the literature 
screening. After reading the titles and abstracts, we excluded 
studies that obviously did not meet the inclusion criteria. 
We then obtained and read the full texts of the remaining 
articles for further screening. Two researchers performed 
crosschecking, and a third person was introduced to assist in 
arbitration in questionable cases regarding the inclusion of 
studies that could not be resolved by discussion.

Data extraction

Two researchers independently extracted and evaluated 
the relevant data and methodological quality of the articles 
included in this study, including: the first author, year of 
literature publication, geographical location of the study, 
intervention measures, follow-up time, main inclusion and 
exclusion criteria, number of eyes in each group, average age 

and gender of patients, follow-up period, withdrawal ratio, 
and duration of the disease. Two researchers performed 
crosschecking of the extracted data. In case of divergent 
opinions, a comprehensive evaluation was conducted by a 
third party. If the data could not be obtained, the literature 
was excluded.

Literature quality assessment

The Newcastle-Ottawa Scale (NOS score method) was 
used for treatment evaluation, with higher scores indicating 
better quality literature and less bias. Among the included 
studies, four articles scored 6 points, one article scored 5 
points, and one article scored 4 points.

Statistical analysis

RevMan5.3 software provided by Cochrane Collaboration 
Network was used for meta-analysis. The weighted mean 
difference (MD) and 95% confidence interval (CI) were 
used to report the combined effect, and a forest map was 
used to display the results. The Q test was used to evaluate 
the heterogeneity between the research results. If there 
was no statistical heterogeneity (P>0.1; I2≤50%), the fixed 
effects model is used to analyze the data. If there was 
statistical heterogeneity (P≤0.1; I2>50%), the included data 
was preliminarily analyzed and evaluated. We then judged 
whether there was obvious research or methodological 
heterogeneity by reading the full texts of the included 
literature several times. Subsequently, sensitivity analysis of 
the outcome indicators of each study was carried out one-

Retinopathy Clinical effect and 
safety

Phacoemulsification 
cataract surgery

+ Vitreous injection 
of bevacizumab

Sudden drop of vision;

Visual distortion;

Ghosting;

Reduced visual field;

Discoloration;

etc.

Best-corrected visual acuity; 

Central macular thickness; 

Adverse event.

Figure 1 Clinical efficacy and safety of prophylactic IVB combined with phacoemulsification in the treatment of retinopathy. IVB, 
intravitreal bevacizumab.
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by-one, and the new data were combined after eliminating 
the unqualified studies. Finally, we checked whether the 
overall effect amount had changed. If the result after each 
elimination was the same as the previous total consolidation 
result, this indicates that the result was relatively stable. 
If the above methods could not explain the causes of 
heterogeneity, the data was combined and analyzed 
using the random effects model. P<0.05 was considered 
statistically significant for all of the above effect analyses.

Results

Literature search and screening results

In this study, 489 literatures relevant literatures were 
initially retrieved. Of these, 358 repetitive and irrelevant 
articles were removed. After reading the titles and abstracts 
of the remaining studies, a further 98 literatures that did 
not meet the inclusion criteria were removed. Subsequently, 
after intensive reading of the full texts of the remaining 
articles, 17 studies were excluded because the full text 
could not be retrieved, and a further 10 articles with 
incomplete data, those in which the data was unable to 
be converted, and non-randomized controlled trials were 
excluded. Finally, six literatures were included, with a total 
325 cataract and retinopathy patients (Figure 2). The basic 
characteristics, common risk factors, and literature quality 
scores of the included articles are shown in Table 1.

Basic characteristics of literatures

According to the retrieval strategy described in 1.1 above, 
six articles with a total of 325 cataract and retinopathy 
patients were included in this study. There were 163 cases 
in the drug intervention group and 162 cases in the control 
group. There were no significant differences in the average 
age, sex ratio, and course of disease between the two groups. 
The basic characteristics and NOS scores of the included 
articles are shown in Table 2.

Meta-analysis results

Best-corrected visual acuity at 1 month
Five studies (27-31) reported on the clinical effect 
of vitreous injection of bevacizumab combined with 
phacoemulsification cataract surgery in the treatment of 
retinopathy at 1 month, including a total of 150 cases in 
the bevacizumab intervention group and 149 cases in the 

control group. There was heterogeneity among the articles 
(I2=79%; P=0.0009), and no cause of heterogeneity was 
found after analysis, so the random effect model was used 
for data analysis. The results showed that the best-corrected 
visual acuity of the bevacizumab intervention group was 
superior to that of the control group at 1 month after 
treatment, and the difference was statistically significant 
[MD =−0.06; 95% CI: (−0.09, −0.03); P=0.0002] (Figure 3).

Best-corrected visual acuity at 3 months
Six studies (27-32) reported on the clinical effect of 
vitreous injection of bevacizumab combined with 
phacoemulsification in the treatment of retinopathy at  
3 months, including a total of 163 cases in the bevacizumab 
intervention group and 162 cases in the control group. 
There was heterogeneity among the articles (I2=66%; 
P=0.01), and no cause of heterogeneity was found through 
analysis, so the random effect model was used for data 
analysis. The results showed that the best-corrected visual 
acuity of bevacizumab intervention group was better than 
that of the control group at 3 months after treatment, and 
the difference was statistically significant [MD =−0.09; 95% 
CI: (−0.11, −0.07); P<0.00001] (Figure 4).

Best-corrected visual acuity at 6 months
Four studies (27,30-32) reported on the clinical effect 
of vitreous injection of bevacizumab combined with 
phacoemulsification cataract surgery for retinopathy at 
6 months, including a total of 106 cases in bevacizumab 
intervention group and 106 cases in control group. There 
was heterogeneity among the literatures (I2=80%; P=0.002), 
and no cause of heterogeneity was found through analysis, 
so the random effect model was used for data analysis. 
The results showed that the best-corrected visual acuity of 
bevacizumab intervention group was slightly better than 
that of the control group at 6 months after treatment, 
although the difference was not significant and statistically 
significant [MD =−0.02; 95% CI: (−0.07, 0.03); P=0.39] 
(Figure 5).

Central macular thickness at 1 month
Five studies (27-31) reported on the clinical effect 
of vitreous injection of bevacizumab combined with 
phacoemulsification cataract surgery in the treatment 
of retinopathy at 1 month, including a total of 150 cases 
in the bevacizumab intervention group and 149 cases 
in the control group. There was heterogeneity among 
the literatures (I2=95%; P<0.00001), and no cause of 
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heterogeneity was found after analysis, so the random 
effect model was used for data analysis. The results showed 
that the central macular thickness in the bevacizumab 
intervention group was smaller than that in the control 
group at 1 month after treatment, and the difference was 
statistically significant [MD =−37.07; 95% CI: (−45.87, 

−28.27); P<0.00001] (Figure 6).

Central macular thickness at 3 months
Six studies (27-32) reported on the clinical effect of vitreous 
injection of bevacizumab combined with phacoemulsification 
in the treatment of retinopathy at 3 months, including a 
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Figure 2 Literature search and selection flow chart.

Table 1 Excluded studies and reasons for exclusion (not exhaustive)

Serial number Author Date of publication Reason for exclusion

1 Akinci et al. (23) 2009 No group comparison data

2 Jonas et al. (24) 2007 No enough data

3 Altintas et al. (25) 2019 No group comparison data

4 Wahab et al. (26) 2010 Data cannot be transformed
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total of 163 cases in the bevacizumab intervention group 
and 162 cases in the control group. There was heterogeneity 
among the literatures (I2=97%; P<0.00001), and no cause of 
heterogeneity was found through analysis, so the random 
effect model was used for data analysis. The results showed 
that the central macular thickness in the bevacizumab 
intervention group was smaller than that in the control 

group at 3 months after treatment, and the difference was 
statistically significant [MD =−15.26; 95% CI: (−23.87, 
−6.66); P=0.0005] (Figure 7).

Central macular thickness at 6 months
Four studies (27,30-32) reported on the clinical effect 
of vitreous injection of bevacizumab combined with 

Table 2 Summary of basic characteristics and main evaluation indicators included literatures

Serial 
number

Author Study location Date of publication Total cases Main evaluation indicators
Quality score 

(points)

1 Salehi et al. (27) Shahrekord, Iran 2012 57 (I), (II), (III), (IV), (V), (VI) 6

2 Khodabandeh et al. (28) Tehran, Iran 2018 71 (I), (II), (IV), (V), (VIII), (IX) 6

3 Takamura et al. (29) Japan 2009 61 (I), (II), (IV), (V), (VII) 5

4 Cheema et al. (30) United Kingdom 2009 68 (I), (II), (III), (IV), (V), (VI) 6

5 Fard et al. (31) Tehran, Iran 2011 42 (I), (II), (III), (IV), (V), (VI) 6

6 Lanzagorta-Aresti et al. (32) Valencia, Spain 2009 26 (II), (III), (V), (VI) 4

Main evaluation indicators: (I) best-corrected visual acuity at 1 month; (II) best-corrected visual acuity at 3 months; (III) best-corrected 
visual acuity at 6 months; (IV) central macular thickness at 1 month; (V) central macular thickness at 3 months; (VI) central macular 
thickness at 6 months; (VII) intraocular pressure; (VIII) postoperative macular edema; (IX) total macular volume.

Figure 3 Forest plot comparison of the best-corrected visual acuity after cataract surgery with and without IVB injection at 1 month (27-31). 
IVB, intravitreal bevacizumab; CI, confidence interval.

Figure 4 Forest plot comparison of the best-corrected visual acuity after cataract surgery with and without IVB injection at 3 months (27-32). 
IVB, intravitreal bevacizumab; CI, confidence interval.
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Figure 5 Forest plot comparison of the best-corrected visual acuity after cataract surgery with and without IVB injection at 6 months 
(27,30-32). IVB, intravitreal bevacizumab; CI, confidence interval.

Figure 6 Forest plot comparison of the central macular thickness after cataract surgery with and without IVB injection at 1 month (27-31). 
IVB, intravitreal bevacizumab; CI, confidence interval.

Figure 7 Forest plot comparison of the central macular thickness after cataract surgery with and without IVB injection at 3 months (27-32). 
IVB, intravitreal bevacizumab; CI, confidence interval.

Figure 8 Forest plot comparison of the central macular thickness after cataract surgery with and without IVB injection at 6 months (27,30-32). 
IVB, intravitreal bevacizumab; CI, confidence interval.
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phacoemulsification cataract surgery for retinopathy at 
6 months, including a total of 106 cases in bevacizumab 
intervention group and 106 cases in control group. There 
was heterogeneity among the literatures (I2=57%; P=0.07), 
and no cause of heterogeneity was found after analysis, so 
the random effect model was used for data analysis. The 
results showed that the central macular thickness in the 
bevacizumab intervention group was lower than that in 
the control group at 6 months after treatment, and the 
difference was statistically significant [MD =−26.77; 95% 
CI: (−37.51, −16.04); P<0.00001] (Figure 8).

Adverse events
No severe ocular and adverse events related to IVB were 
reported during the follow-up periods in the six included 
studies.

Analysis of publication bias
Publication bias analysis was not performed due to the small 
number of articles included in this study.

Discussion

Retinopathy typically refers to a microvascular disease 
that manifests as obstruction, exudation, and proliferation 
as its main clinical characteristics. Its development is 
highly correlated with the reduction of peripheral cells of 
capillaries, basement membrane thickening, and endothelial 
cell proliferation, and is accompanied by typical blood flow 
characteristics in the development process, which further 
causes retinal hypoxia and promotes VEGF stimulation 
of neovascularization. Finally, it causes the rupture of 
ocular blood vessels, bleeding, and accelerated decline of 
visual acuity (33). This will not only result in an enormous 
physical and psychological burden on patients, but also 
have a significant impact on their quality of life. Therefore, 
the clinical value and research significance of effective 
intervention through modern medical techniques and drug 
treatment is critical to improving the survival of cataract 
patients complicated with retinopathy.

At present, the treatment of cataracts complicated 
with retinal diseases mainly includes phacoemulsification, 
retinal laser photocoagulation, intravitreal injection of 
drugs, and vitrectomy (34,35). Although these methods 
can occlude and contract the dilated capillaries to a certain 
extent, the efficacy of using one method alone is often not 
ideal, and may even aggravate the prognostic effects, such 
as macular edema and slow visual recovery. Therefore, 

the majority of clinicians and ophthalmologists have 
continued to explore a variety of combined treatment 
methods. Among these, phacoemulsification or retinal laser 
photocoagulation combined with intravitreal injection of 
steroids or anti-VEGF drugs can significantly improve 
retinal microcirculation, improve postoperative corrected 
visual acuity, reduce central macular thickness, and achieve a 
certain prognostic effect. However, because these combined 
therapies are still in various stages of clinical research, more 
randomized, prospective, large sample trials are needed to 
comprehensively evaluate their exact clinical efficacy and 
safety.

Clinically, the treatment effect of cataract patients 
with retinopathy usually involves improvement of the 
best-corrected visual acuity, central macular thickness, 
intraocular pressure changes, the incidence of postoperative 
macular edema, and the total volume of the macula, etc. 
Among these, the improvement of patients’ best-corrected 
visual acuity and the change in central macular thickness are 
the key indicators to evaluate the effect of treatment (36). 
The improvement of best-corrected visual acuity directly 
reflects the therapeutic effect of patients with cataracts and 
retinopathy. Generally, the more successful the surgical 
treatment of patients, the better the improvement of 
patients’ best-corrected visual acuity, and vice versa. Also, 
the postoperative thickness of the central macula of the 
eye is also related to the treatment effect. Therefore, these 
two aspects were selected as the primary indicators in this 
systematic review and meta-analysis.

The results of this meta-analysis showed that the best-
corrected visual acuity of the preventive vitreous injection 
bevacizumab intervention group was significantly better 
than that of the control group at 1 and 3 months after 
treatment. In addition, the central macular thickness at 1, 
3, and 6 months were significantly lower in the preventive 
vitreous injection of bevacizumab intervention group 
compared to those in the control group. Therefore, these 
data comprehensively demonstrate that prophylactic 
intravitreal injection of bevacizumab combined with 
phacoemulsification has a good clinical effect in the 
treatment of cataract patients with retinopathy.

Conclusions

A total of six articles were included in this systematic 
review and meta-analysis of phacoemulsification with 
prophylactic vitreous injection of bevacizumab in the 
treatment of retinopathy. The results showed that patients 
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with cataracts complicated with retinopathy who underwent 
prophylactic intravitreal injection of bevacizumab combined 
with phacoemulsification had significantly improved best-
corrected visual acuity and central macular thickness, and 
had a good clinical therapeutic effect. At the same time, the 
combined treatment had high safety as well as almost no 
adverse reactions.
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