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ABSTRACT 
Background: Vitreous hemorrhage (VH) is one of the main causes of visual loss in patients with Diabetic Retinopathy. 

Initial management of VH is observation for 4-6 weeks. Non-clearing vitreous hemorrhage (NCVH) remains the most 

common indication for vitrectomy in such patients. The objective of the study was to investigate the surgical outcomes 

of 23-gauge vitrectomy with prior intravitreal bevacizumab for non-clearing diabetic vitreous hemorrhage. 

Patients and Methods: This was a prospective interventional case series conducted at Ophthalmology Department, 

Allied Hospital, Faisalabad from 1st January 2022 to 31st December 2022 (1 year). After obtaining IRB approval and 

informed consent, 50 patients with non-clearing vitreous hemorrhage (VH) were included in this study. Patients with 

any type of retinal detachment and previous retinal surgery were excluded. After initial detailed pre-op assessment, all 

patients underwent 3-port pars plana vitrectomy with 23G instrumentation using Binocular Indirect Operating Mi-

croscope (BIOM) system. Patients were followed up at one week, one month and three months to note visual acuity 

and any early or late post-operative complication. Data was analyzed by SPSS v. 25.0.  

Results: Out of 50 patients, 35 (70%) were female and 15 (30%) were male. Age ranged from 32 to 78 years with mean 

age of 55.5 years. Only 4 (8%) patients were type I diabetics. Mod pre-operative best corrected visual acuity was 3/60 

and it improved to mode BCVA of 6/36 on Snellen chart. Complete resolution of VH occurred in 42 (84%) patients 

while 6 (12%) patients had recurrent VH. Most common postoperative complication noted was raised intraocular 

pressure in 19 (38%) patients.  

Conclusion: Our study suggested that 23-G vitrectomy is a safe option for patients with non-resolving diabetic vitreous 

hemorrhage. Mean BCVA improves after vitrectomy (depending on retinal status) and postoperative surgical 

complications also remain minimal.  
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INTRODUCTION 
Pakistan is the 5th largest country on the basis of 

population (220 million recent census). Diabetes 

mellitus (DM) affects a large proportion of population 

with prevalence reported to be around 14% in 

Pakistan.1 Diabetic retinopathy (DR) is a vision 

threatening and potentially blinding complications of 

DM. DR is reported to affect 28.78% of the population 

with DM, with range reported from 10.6% to 91.3%. 

In Pakistan, the prevalence of vision-threatening 

diabetic retinopathy (VTDR), is thought to be 28% 

among patients with DR .2 DR has two gradings i.e. 

non-proliferative diabetic retinopathy (NPDR) and 

proliferative diabetic retinopathy (PDR). Prevalence of 

proliferative diabetic retinopathy (PDR) in Pakistan is 

2.65 5%.3 Complications of PDR is advanced diabetic 
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eye disease which  includes vitreous hemorrhage (VH), 

tractional retinal detachment (TRD), combined 

tractional and rhegmatogenous retinal detachment, 

macular oedema, macular detachment and macular 

ischemia.4  

 Vitreous hemorrhage (VH) is one of the major 

causes of visual loss in patients with PDR. Initial 

management of VH is observation for 4-6 weeks.5 Non-

clearing vitreous hemorrhage (NCVH) remains the 

most common clue for vitrectomy in diabetic patients. 

Timing of vitrectomy depends on many factors 

including status of the fellow eye, professional and 

lifestyle requirements, the degree of visual impairment, 

necessity for a clear media to monitor the retinal 

pathology. Besides hemorrhage removal, the pro-

inflammatory and angiogenic mediators present in 

vitreous, which are responsible for macular edema, neo-

vascularization and fibrous proliferation, are also 

cleared by vitrectomy.6 It also facilitates the access to 

retina for pan-retinal photocoagulation (PRP). PRP 

prevent further episodes of vitreous hemorrhage. It also 
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prevents the progression to TRD by interrupting 

fibrous tissue proliferation. 

 The conventional three ports 20-Gauge (G) 

vitrectomy was developed in 1974 by Heintz. 20G 

vitrectomy remained a standard procedure for over 3 

decades after its introduction. Conventional 20G 

vitrectomy requires conjunctival peritomy and 

sclerotomy of 0.9 mm diameter.7 This leads to 

significant post-operative corneal astigmatism and 

topographic changes. Also there is more ocular trauma, 

post-operative inflammation and conjunctival scarring. 

With more advanced micro-incision vitrectomy system 

(MIVS), there is less need for peritomy and stitching of 

port sites.8 Fuiji et al, first introduced 25G vitrectomy 

in 2002.9 Scleral incision diameter required for 25G 

vitrectomy is 0.51 mm.7 Decreasing the gauge of 

instrument limits diameter of the instrument and its 

lumen. This has less desired effects on instrument 

performance.  In 2005, Eckardt introduced 23G 

vitrectomy (0.64 mm scleral incision) with less 

instrument flexibility and greater ability to perform a 

more complete peripheral vitrectomy.9 Benefits of 

MIVS include its trans-conjunctival approach, self-

sealing, and suture-less. It has advantage of reduced 

ocular trauma, post-operative inflammation, minimal 

corneal astigmatism, more patient comfort and less 

conjunctival scarring. There is benefit of conjunctival 

preservation in patients with glaucoma. MIVS is 

reported to have lower incidence of per-operative 

retinal breaks. There is also reduced risk of 

postoperative neo-vascular glaucoma.10  

 Vitrectomy in diabetic patients can be associated 

with the risk of peri-operative bleeding or early 

recurrent vitreous hemorrhage. Use of anti- vascular 

endothelial growth factors (anti-VEGF) prior to 

vitrectomy decreases the risk of per-operative 

bleeding.11,12 It has also shown to lessen the risk of post-

operative recurrent vitreous hemorrhage and other 

surgical complications.13  

 This study is designed to investigate the surgical 

outcomes of 23-gauge vitrectomy with prior intravitreal 

bevacizumab for non-clearing diabetic vitreous 

hemorrhage. 

 

PATIENTS AND METHODS 
Approval from institutional review committee was 

obtained. A prospective interventional case series study 

was conducted at Ophthalmology Department, Allied 

Hospital, Faisalabad from 1st January 2022 to 31st 

December 2022 (1 year). 50 patients with non-resolving 

diabetic vitreous hemorrhage, as per inclusion criteria 

were included in the study. Sampling was done by non-

probability purposive sampling technique. Patients with 

tractional, rhegmatogenous or combined retinal 

detachment, previous PPV, vitreous hemorrhage due to 

other oocular pathologies, retinal vasculitis or posterior 

uveitis were excluded. Sample size of 50 was estimated 

using 90% power of study and 5% level of significance. 

 Patients were recruited from outpatient 

department. Informed consent was obtained from all 

participants. Detailed pre-operative assessment was 

done on all patients including best corrected visual 

acuity testing by Snellen acuity chart, Slit lamp 

examination of anterior segment followed by dilated 

posterior segment examination. Binocular indirect 

ophthalmoscopy was done. B-Scan was done when 

fundus view was found to be hazy to rule out tractional 

retinal detachment and rhegmatogenous retinal 

detachment. Laboratory investigations including 

glycosylated hemoglobin level (HbA1c) and viral 

markers were carried out. All the patient were given 

intravitreal bevacizumab one week before surgery to 

reduce the risk of per-operative retinal hemorrhage. 

 Surgery was performed both under local/ general 

anesthesia. 3-port pars plana vitrectomy using 23-gauge 

(23G) instrumentation with a bimanual technique and 

using Binocular Indirect Operating Microscope system 

(BIOM) was performed. Vitrectomy was done to clear 

the vitreous hemorrhage. Endo-laser pan retinal 

photocoagulation with up to 1000 spots was applied to 

all patients. In patients with hazy fundus view due to 

cataract, phacoemulsification with implantation of 

foldable posterior chamber intraocular lens was done 

prior to vitrectomy. No endo-tamponade was used in 

the study participants. Patients were followed up at day 

7, one month and then at three month to note visual 

acuity and any early or late post-operative complication. 

 entered on a pre-designed proforma. 

Data analysis was done by SPSS version 25.0. Paired 

sample t-test was applied for comparing pre-operative 

and post-operative visual acuity. P-  

taken as significant.  

 

RESULTS 
Out of 50 patients, 35 (70%) were female and 15 (30%) 

were male. Age ranged from 32 to 78 years with mean 

age of 55.5 ± 5.7 years. 4 (8%) patients were type I 

diabetics while rest of 46 (92%) were type II diabetics. 

12(24%) patients had combined phacoemulsification 

with pars plana vitrectomy while 38 (76%) patients had 

pars plana vitrectomy only.   
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 Median pre-operative BCVA was 3/60 and it 

improved to median postoperative BCVA of 6/36 on 

Snellen chart at one month. (Table 1 Complete 

resolution of VH occurred in 42 (84%) patients while 6 

(12%) patients had recurrent VH. 4 (8%) patients 

needed second surgery. Most common postoperative 

complication noted was Corneal Edema 24(48%) and 

raised intraocular pressure in 19 (38%) patients. (Table 

2).  

 

Table 1: Comparison of Pre-op and Post-op BCVA 
BEST CORRECTED VISUAL ACUITY PRE-OP BCVA POST-OP BCVA 

N (%) DAY 1 1 WEEK 1 MONTH 

Hand Movement (HM) 2 (4%) 1 (2%) 0 (0%) 0 (0%) 

Finger Counting (FC) 4 (8%) 2 (4%) 0 (0%) 0 (0%) 

3/60 15 (30%) 5 (10%) 3 (6%) 0 (0%) 

4/60 14 (28%) 8 (16%) 5 (10%) 2 (4%) 

5/60 6 (12%) 12 (24%) 8 (16%) 6 (12%) 

6/60 9 (18%) 9 (18%) 7 (14%) 7 (14%) 

6/36 0(0%) 9 (18%) 19 (38%) 14 (28%) 

6/24 0 (0%) 3 (6%) 4 (8%) 12 (24%) 

>6/24 0 (0%) 1 (2%) 4 (8%) 10 (20%) 

Mode VA (HM-6/24) 3/60 6/60 6/60 6/36 

 

Table 2: Postoperative Complications of Vitrectomy 
Postoperative Complication NUMBER (n) PERCENTAGE (%) 

No Complication 3 6 % 

PER-OP COMPLICATIONS 

Bleeding from sclerotomies  4 8 % 

EARLY COMPLICATIONS 

Corneal Edema 24 48 % 

Transient Raised IOP 19 38 % 

Vitreous Hemorrhage (VH) 

Complete resolution of VH 42 84% 

Recurrent VH 6 12% 

 

DISCUSSION 
Vitreous hemorrhage is a very prevalent ocular 

complication in patients with uncontrolled diabetes 

mellitus. Once it occurs, the ETDRS labels it as 

advanced diabetic eye disease.14 Although, without strict 

glycemic treatment modalities tend to fail but still a 

variety of treatment options are there for diabetic 

vitreous hemorrhages. Anti-VEGF drugs are considered 

now as first choice treatment option which include 

Ranibizumab, Bevacizumab and Aflibercept.15 These are 

being used both as primary therapy as well as adjuvant 

therapy before surgical options for non-resolving 

hemorrhages like vitrectomy can be undertaken. Chen 

et al showed in his study that vitrectomy done for 

vitreous hemorrhage with adjuvant Anti-VEGF given 

before surgery has better outcomes and lesser surgical 

complications especially in posterior segment.16 

 Our study had higher male to female ratio as 

shown by Flarence et al in his research.17 Presentation 

age was 55.5 years which was close to many other 

authors.18 Although complicated diabetic retinopathy is 

more common in type 1 diabetics but our study showed 

more population from type 2 diabetics.19  

 In literature, visual acuity improvement after 

vitrectomy is highly variable. Our study revealed 

improvement from mean pre-op BCVA of Hand 

Movement to mean post-op BCVA of 6/60. Glassman 

noted no vision improvement in his patients.20 While 

Rush et al revealed significant improvements in visual 

status after vitrectomies.21 Damian et al also showed 

that patients with type 2 diabetes and those with prior 

PRP/Anti-VEGF injections had better visual outcomes 

and conversely, fibrovascular proliferation and 

neovascular glaucoma were negative prognostic 

factors.22  

 Kumar et al reported raised IOP as most common 

postoperative complication of vitrectomy in diabetic 

vitreous hemorrhage.23 his finding was augmented by 

many authors. Shakeel et al noted iatrogenic break 

during procedure in 10 out of his 50 patients and 

similar proportion had raised IOP postoperatively.24 He 

also described recurrent vitreous hemorrhage in 7 of his 

patients while our number was 6 out of 50. Li et al 

noted neovascular glaucoma as a major poor prognostic 

factor for reduced postoperative visual acuity.25 

Majority of these complication are manageable and 

some may require redo-vitrectomy. 

 

CONCLUSION 
Our study suggested that 23-G 3-port PPV is a safe and 

feasible option for patients with non-resolving diabetic 

vitreous hemorrhage. Although the mean BCVA does 

improve after vitrectomy but it largely depends on the 

retinal status and extent of retinal abnormalities due to 

diabetes mellitus. Postoperative surgical complications 

although occur after 23-G vitrectomy but they remain 

minimal and are mostly manageable.  
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