
IOSR Journal of Nursing and Health Science (IOSR-JNHS) 

e-ISSN: 2320–1959.p- ISSN: 2320–1940 Volume 10, Issue 5 Ser. VII (Sep. – Oct. 2021), PP 45-51 
www.iosrjournals.org 

DOI: 10.9790/1959- 1005074551                               www.iosrjournals.org                                             45 | Page 

Evaluation of prophylactic intravitreal anti vascular 

endothelial growth factor (ranibizumab) injection for 

diabetic macular oedema after cataract surgery   
 

1 
Ahmed AbdallahElbarawy 

2 
Abdallah Mohamed El amin Abdallah 

3 
Khaled Mohamed ElsaiedMourad 

4 
Mahmoud Shetawy Kilany* 

1 Lecturer of ophthalmology – Aswan university 
2 Professor and head of ophthalmology department 

3Professor of ophthalmology,  – Minia university 
4 Assistant lecturer of ophthalmology – Aswan university 

(*Corresponding author). 

* Corresponding author:Faculty of medicine, Aswan university, Aswan, Egypt. 

 

Abstract 

Background/aim: 
DM can result in many pathologies at different tissues in the human body especially   eye structure, with both a 

systemic chronic metabolic disorders and a micro- angiopathic character.Cataract is one of the most common  

causes of visual impairment in patients with diabetes mellites . The aim of this study was to determine the 

feasibility and clinical effectiveness of intravitreal antivascular endothelial growth factor  (Ranibizumab ) 

combined with cataract surgery for prevention of the postoperative increase of retinal thickness in patients 
without diabetic maculopathy. 

Material and methods: 40 eyes cataractous , with long standing type 2 diabetes mellitus(more than 10 years 

divided into 2 groups. Patients have underwent  standard cataract surgery (phacoemulsification with intracular 

lens  implantion ), have been consecutively assigned in a 1:1 ratio to receive an intra vitreal injection of 

ranibizumab at the end of surgery or not (control group).  

Results:The combination of intravitreal Ranibizumab and uncomplicated phacoemulsification avoids the 

increased macular thickening measured by OCT in mild to moderate diabetic retinopathy patients without 

previous macular involvement. 

Conclusion: Although ranibizumab is effectine in the prevention  of cystoid macular oedema in patients 

undergoing cataract surgery, Further studies with longer follow-up and larger groups are needed. 

Key words :cataract,  cystoid macular oedema, Diabetes mellites, HBA1C, ranibizumab,     
Significant statement: This study confirmed that combined both intravitreal Ranibizumab and uncomplicated 

phacoemulsification is effective for prevention of  the increased macular thickening measured by optical 

coherence tomography in mild to moderate diabetic retinopathy patients without previous macular involvement. 
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I. Introduction 

Diabetes mellitus is defined as a group of disorders which is characterized by elevated blood glucose levelsdue 
to eitherdeficiency of insulin secretion  or increased cellular resistance to the insulinactions, resulting in  severe 

metabolic abnormalities affecting carbohydrates, fats and also proteins (1). 

the International Diabetes Federation  reported that increasingprevalence of diabetes mellitus (DM) which will 

be about 439 million DM patients by 2030 and will exceed 33% by 2050(2,3). 

 DM can result in many  pathologies different tissues in the human body and  eye structure(4). 

Cataract is one of the most important causes of visual impairment in patients with diabetes up to five times 

especially at an early age(5,6,7). 

studies have reported thatcataract is developed due to sorbitol accumulation leading to osmotic stress in the lens    

induces apoptosis in lens epithelial cells (LEC) ( 8, 9).   

Modern phacoemulsification techniques are considered faster, safer, and more cost-effective than extracapsular 

or intracapsular cataract surgery used for diabetic patients (10). 
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Retinopathy can be progressed after cataract surgery according to The duration and complexity of  the surgery 

(11). 

Although modern phacoemulsification techniques are advanced, some studies have reported progression of 
diabetic retinopathy  after phacoemulsification surgery; while others have reported no significant change(12) . 

clinically significant macular edema after cataract surgeryis considered  to be a predictor of poor final best 

corrected visual acuity in cases of uncomplicated phacoemulsification  for Early Treatment Diabetic 

Retinopathy(13). 

Pseudophakiccystoid macular edemais known as Irvine-Gass syndrome which is considered one of the most 

common causes of visual loss due to altered concentrations of angiogenic factorsafter cataract surgery (14,15). 

 

II. Materials And Methods 
This study was carried out  in the department of ophthalmology Aswan university Hospital on 40 eyes 
cataractous , with long standing type 2 diabetes mellitus(more than 10 years). 

Inclusion criteria: 

 1-age over 18 years and able to make decisions. 

2-reduced visual acuity due to cataract with or without  some degree of diabetic retinopahy without macular 

involvement ). 

3- All patients included were under glycemic control HbA1c less than 7% 

 

Exclusion criteria: 

Diabetic patients  with previous diabetic macular oedema, other ocular pathology with macular involvement, 

uncontrolled  hypertension, recent myocardial infarction , cerebral vascular accident, dense cataract obscure 

visualization and uncontrolled D.M. (HbA1C more than 7%) were excluded from the study. Written informed 
consent was obtained from  each patient . Age, sex and duration of diabetes were recorded.  

The subjects voluntarily agreed to participate in the study after the study’s purpose and methods were explained.  

All patients  included in this study were subjected to the following:  

 

Pre operative: 

Routine  general examination and investigation including fasting ,2hours post prandial blood glucose and 

HbA1c , blood pressure measurement.  

Slit lamp biomicroscopic examination of the anterior and posterior segment . 

Visual acuity with and without correction using snellen chart. 

Goldman applanation tonometry for IOP measurement. 

Measurement of the central foveal thickness by optical coherence tomography ( 3D OCT 2000 FA PLUS 

Topcon )retinal examination .               
Fluroscein angiography to examine retinal periphery and evaluate severity  of diabetic retinopathy( 3D OCT 

2000 FA PLUS Topcon).   

 

Methods:  

40 eyes have been divided into 2 groups: 

Groups (a) : control group   and   group (b) : injection group in 1:1 ratio .  

All phacoemulsification cataract surgeries were performed under  local anesthesia by a single surgeon. 

Patients have underwent  standard cataract surgery (phacoemulsification with intracular lens  implantion ), have 

been consecutively assigned in a 1:1 ratio to receive an intra vitreal injection of ranibizumab at the end of 

surgery or not (control group).         

 

Intra vitreal injection : 

Each vial contains 2.3 mg of ranibizumab in 0.23 ml solution. This provides a usable amount to deliver a single 

dose of 0.05 ml containing 0.5 mg ranibizumab.                                                                                      

An intra vitreal injection of ranibizumab ( 0.05 mL of solution at 10mg / mL ) at the end of surgery of 

ranibizumab injection group. 

Site: 3.5 mm posterior to limbus , preferred at lower temporal region . 

The angle of the needle injection through the sclera is directed in an oblique, tunneled fashion as rectangular 

radial entry may remain open, inducing vitreous or drug reflux under the conjunctiva, as well as severe chemosis 

and even hypotony .                                                                       

The depth of the insertion may vary between 5 to 7 mm , so that the tip of the needle is placed in the mid-

vitreous. The drug is then gently injected into the vitreous cavity.                                                                                 

Application of asponge at site of injection to prevent leakage of drug . 
Iop check at the end of the procedure . 

http://eyewiki.aao.org/Cystoid_Macular_Edema
http://eyewiki.aao.org/Cataract
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Application of antibiotic and steroid eye drops then ointment and eye patch . 

 

Postoperative : 
Postoperative treatment was  identical for all the patients and has been  consisted of the topical administration of 

antibiotic and steroid eye drops four timed a day for one month. 

Complete ophthalomologic examination has been  performed 1 and 3 months after cataract surgery by the same 

observer in all cases. The examination included : 

slit lamp biomicroscopic examination of the anterior and posterior segment . 

visual acuity with and without correction using snellen chart . 

goldman applanation tonometry. 

 measurement of the central foveal thickness by optic coherence tomography( 3D OCT 2000 FA PLUS Topcon ) 

retinal examination .               

Briefly, all eyes  underwent  macular cube (512x128) scans with the OCT (optic coherence tomography) system  

The central subfield thickness has been calculated from the mean of three consecutive measurements. The data 
obtained in the control and Ranibizumab groups before , 1 and 3 months after surgery.    

The main outcome measure is the  CMT ( central macular thickness ) before , one and three months after 

surgery . 

 

Statistical Analysis:  

A statistical package program was used to evaluate the data obtained from the study. Data were 

verified, coded by the researcher and analyser  using IBM-SPSS version-21.Descriptive statistics: Means, 

standard deviations, medians, ranges and percentages were calculated. chi-square test was used to compare the 

difference in distribution of frequencies among different groups. 

Descriptive statistical methods (frequency, proportion, mean, and standard deviation) were used in the 

evaluation of research data as well as the Kolmogorov–Smirnov distribution test for examining normal 

distribution. In comparing quantitative data, independent t-test analysis was carried out to compare the means of 
normally distributed data. For categorical variables; done by Chi Square test (2 by 2 table). Linear regression 

models done to know significant predictors affecting on measuring central macular thickness at 2nd follow up 

after 3 months.  The results were calculated at the 95% confidence interval, P < 0.05 significance level and P < 

0.01 advanced significance level. 

 

III. Results 
40 eyes cataractous patients, with long standing type 2 diabetes mellitus(more than 10 year  

participated in the present study. They were selected from the department of ophthalmology Aswan university 

Hospital.No study participant left the research project for any reason. No side effects or complications were 
observed during the study. Baseline characteristics of the patients are shown in Table 1. Group A included 12  

female patients and 8  male patients ranging from 55-68 years old .group B included 11 female patients and 9  

male patients ranging from 60-70 years old.  

There is a statistically significance difference between age in group A & group B by doing Independent 

T test(P < 0.05). No statistically significance between gender in both groups(P > 0.05),  There is a statistically 

significant difference between both groups A & B regarding duration of DM(P < 0.05), as shown in Table 1.  

Independent T test shows that there are statistically significant difference between both groups A & B 

regarding measuring central macular thickness in first follow up after 1 month and 2nd follow up after 3 months. 

Repeated measure ANOVA shows that there is a statistically significant difference within group A and group B 

across time for perioperative, 1st follow up and 2nd follow up, as shown in Table 2.  

There is correlation  in group A between age & pre-operative, age with 1st follow up after 1 month, as 
shown in Table 3. 

There is significant predictor is long duration of DM that are affecting on the outcome measuring 

central macular thickness, as shown in Table 4. 

Linear regression analysis, outcome is measuring central macular thickness at 2nd follow up after 3 

months in  group AThere is no statistically significance predictors, as shown in Table 5. 

linear regression analysis, outcome is central macular thickness at 2nd follow up after 3 months in the group 

BThere is no statistically significance predictors, as shown in Table 6. 

ANCOVA analysis for showing statistically significance positive interactions between predictors on central 

macular thickness at 2nd follow up after 3 months in both groups A & B, as shown in Table 7 

ANCOVA analysis for showing no interactions between predictors oncentral macular thickness at 2nd follow up 

after 3 months in the group A, as shown in Table 8 

ANCOVA analysis for showing no interactions between predictors on central macular thickness at 2nd follow 
up after 3 months in the group B, as shown in Table  9 
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IV. Discussion 
The present study is one of the most important studied that investigate  the effectiveness of intra vitreal 

anti vascular endothelial growth factor injection  in the prevention of macular oedema after phacoemulsification 

in both  patients withorwithout    mild  diabetic retinopathy but without diabetic maculopathy. 

However Massin et al., 2010 reported that Ranibizumab,a recombinant, humanized, monoclonal 

antibody Fab that neutralizes all active forms of VEGF-A, are effective treatment for diabetic macular oedema ( 

16 ). 

Previously, some studies did not  confirm the effectiveness  of Bevacizumab, a humanized monoclonal 

antibody that inhibits all isoforms of antivascular endothelial growth factor, in the  macular thickening 

prevention  after phacoemulsification ( 17). 

Kim et al., 2007  concluded that 22% of diabetic patients developed increases of the center point 

thickness by >30% 4 weeks after uncomplicated phacoemulsification with clear differences of the present study 
of including  patients with none diabetic retinopathy (18). 

Muether et al. 2014 reported that intraocular ranibizumab is  effective lasting for 33.7 ± 5.1 days  ( 19). 

 Significant visual improvement and foveal thickness  reduction were reported by Chen et al., 2009 

after intraoperative bevacizumab injection in 15 patients (20). 

Akinci et al. found similar results, but with adding   grid laser photocoagulation at the first month 

postoperative  (17). 

The results of the current study disagree with Cheema et al., 2009  Who did not report  any significant 

improvement during six months of follow-up. Though  bevacizumab is still considered an off-label drug for the 

treatment of Diabetic macular edema although of its widely use all over the world (21) 

According to DRCR network (Protocol Q), patients without preoperative DME are of low  probability 

of developing central involved PME after cataract surgery. However, the presence of non-central DME 
immediately prior to cataract surgery or history of DME treatment ia considered a main cause for developing 

PME in such patients. (22). 

ntravitreal bevacizumab during phacoemulsification is effective for improving best corrected visual 

acuity and decreasing macular thickness in patients had preexisting macular edema (20, 23). 

There is no available study to  compare between intravitreal bevacizumab and intravitreal ranibizumab 

used for the treatment of diabetic macular edema immediately after cataract surgery (24,25). 

 Intravitreal anti-vascular endothelial growth factor treatment is effective for reduction of macular 

thickness  in  some diabetic patients who must have cataract surgery ( 26, 27, 28, 29) . 

Squirrell D, et al 2002 reported that uncomplicated cataract extraction using phacoemulsification have 

no effect on diabetic retinopathy  progression  (12). 

Although, Squirrell et al 2002 have shown  that patients have cataract surgery with elevated 

hemoglobin A1c have increased risk of the progression of diabetic retinopathy. These studies considered one 
eye that underwent phacoemulsification surgery and the other eye as a control. however, some studies that 

included  patients with diabetes have phacoemulsification cataract surgery reported double progression rate of 

retinopathy   at the 12 month period when  compared to non operated eyes (13). 
 

V. Conclusion 
In summary, the combination of intravitreal Ranibizumab and uncomplicated phacoemulsification 

avoids the increased macular thickening measured by OCT in mild to moderate diabetic retinopathy patients 

without previous macular involvement. 

Our study has some limitations. First, our sample size in each group is small and probably not large 
enough to elucidate the subtle differences  between the two groups. Second, our follow-up period is short. 

Although the small number of patients and the short follow up, the results seem to be promising with 

no increasing risk for the patient. 

Further studies with longer follow-up and larger groups are needed to confirm the efficacy of RAN in 

the prevention  of DME in patients undergoing cataract surgery. 

In future, new treatments, such as other anti-VEGF agent injection and intravitreal anti-VEGF agents 

combined subtenon triamcinolone injection, should be investigated to improve clinical efficacy, and high-

quality, large-scale, multicenter randomized control trials will be needed to verify. 
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Table 1. Baseline characteristics of the patients. 

 Group A 

(control group) 

Group B 

(ranibizumab group) 

P-value 

Age (years, mean ± SD) 61.15 ± 3.15  63.8 ± 3.17 0.012* 

Gender (male /females) 8 (40%)/ 12 (60%) 9 (45%)/11 (55%) 0.75 

Duration of D.M.by years 10.75 ±0.72  10.8 ± 0.77 0.021* 

Data are presented as mean ± SD. * p value is significant when <0.05. 

Table 2. Comparison between both regarding to clinical data outcome. 

 Group A 

(control group) 

Group B 

(ranibizumab group) 

P-value 

Pre op.oct (baseline oct) 238.7 ± 12.38 

 

240.15 ± 7.94 

 

0.662 

1st  follow up after 1m 293.67 ± 67.12 

 

258.45 ± 16.71 

 

0.029* 

2nd follow up after 3m 289.52 ± 51.04 

 

260.6 ± 16.45 0.021* 

p value for  < 0.023* 0.001* 0.021* 

Data are presented as mean ± SD. * p value is significant when <0.05. 

Table 3. Pearson correlation between age and clinical data in both groups. 

 Group A 

(control group) 

Group B 

(ranibizumab group) 

Age with Duration of D.M. r value 0.11 

p value 0.64 

r value 0.22 

p value 0.35 

Age with Pre op.oct (baseline oct) r value  -0.07 

p value 0.76 

r value -0.06 

p value 0.79 

Age with 1st  follow up after 1m r value 0.54 

p value 0.015* 

r value -0.24 

p value 0.31 

Age with 2nd follow up after 3m r value -0.28 

p value 0.24 

r value -0.24 

p value 0.31 

Data are presented as mean ± SD. * p value is significant when <0.05. 

 
Table 4: linear regression analysis, outcome is measuring central macular thickness at 2nd follow up after 3 

months for both groups. 
 B value P-value 

Age -4.854 .010* 

Sex 8.564 .479 

Duration of DM 17.648 .039* 

* p value is significant when <0.05. 

 

Table 5:linear regression analysis, outcome is measuring central macular thickness at 2nd follow up after 3 

months in  group A. 
 B value P-value 

Age 1.164 .691 

Sex 17.328 .267 

Duration of DM 17.347 .081 

* p value is significant when <0.05. 

There is no statistically significance predictors . 

 

Table 6: linear regression analysis, outcome is central macular thickness at 2nd follow up after 3 months in the 

group B. 
 B value P-value 

Age -1.351 .333 

Sex -1.745 .835 

Duration of DM .248 .963 

* p value is significant when <0.05. 

There is no statistically significance predictors . 
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Table 7: Univariate analysis between personal and clinical predictors on central macular 

thickness at 2nd follow up after 3 months in all patients. 

 
 

 

 

 

 

 

 

  *pvalue is significant when <0.05. 

 

Table 8 : Univariate analysis between personal and clinical predictors on central macular thickness at 2nd 

follow up after 3 months in the group A. 

 

* p value is significant when <0.05. 

Table 9:  Univariate analysis between personal and clinical predictors on central macular thickness at 2nd 

follow up after 3 months in the group B. 

* p value is significant when <0.05. 
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