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Abstract 

Objective: To assess the visual and anatomical outcomes of pars plana vitrectomy (PPV) in patients with 

advanced diabetic eye disease (ADED) and to determine the prognostic factors associated with poor visual 
outcomes. 

Methods: A cross-sectional study was conducted among those who underwent PPV for ADED at Al Ibrahim Eye 
Hospital from January 2023 to December 2023. Visual acuity before surgery, intraoperative surgical details, and 

complications after surgery were documented. Outcomes after surgery, including best-corrected visual acuity 

(BCVA) and retina status, were assessed at 3- and 6-month follow-ups. Indications for surgery included tractional 
retinal detachment (TRD), persistent vitreous haemorrhage (VH), and vitreomacular interface abnormalities. 
Bivariate and multivariate logistic regression analyses assessed factors associated with poor visual outcomes. 

Results: Of the 50 eyes analysed, 67.5% of patients achieved mild vision impairment (6/36 or better) by the final 

follow-up. Mean BCVA improved significantly from 1.85 logMAR preoperatively to 1.47 logMAR at six months 

(p < 0.05). Poor preoperative visual acuity, macular involvement, and iris neovascularisation were identified as 
significant predictors of poor visual outcomes (p < 0.05). Final anatomical attachment was achieved in 82.5% of 

cases. Postoperative complications included VH (10%), retinal detachment (5%), and neovascular glaucoma 
(2.5%). 

Conclusions: To improve or stabilise vision in patients with ADED, PPV proved to be effective with high rates 

of retinal reattachment. Prognostic factors such as preoperative VA and involvement of the macula emphasise the 
need for timely intervention and careful intraoperative management to optimise outcomes. 
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Introduction  

Diabetic retinopathy stands as a prominent contributor to blindness in the working population. Its 

occurrence becomes more prevalent with prolonged diabetes duration, almost all individuals with 

insulin-dependent (type 1) diabetes and in non-insulin dependent (type 2)   more than 60% of 

individuals present with diabetic retinopathy later than 20 years.1 India, second in line only to 

China, has approximately 77 million patients with diabetes, and is poised to encounter a rising 

array of microvascular complications, among which diabetic retinopathy (DR) stands most 

prevalent.2 

A quarter of diabetes-related vision loss is caused by proliferative diabetic retinopathy (PDR), 

which is associated with the formation of new capillaries on the retina and optic disc as a result of 

hypoxia and capillary blockage.3 The age at which diabetes mellitus (DM) first manifests is 

believed to have a significant impact on the development and progression of diabetic retinopathy 

(DR) and its associated consequences, such as vitreous haemorrhage (VH), tractional retinal 

detachment (TRD), and severe fibrovascular proliferation.4 

Those with early-onset illness may experience these effects quickly. Among the sight-threatening 

complications of DR, TRD is particularly problematic.5 It can be challenging to do vitrectomy in 
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young patients due to extensive, significant active fibrovascular growth, vitreoretinal adhesion, and an increased risk of neovascular 

glaucoma (NVG), recurrent VH, and recurrent retinal detachment as surgical sequelae.6-8 

Many diabetics continue to experience serious sight-threatening complications, like TRD, even after the implementation of diabetic 

eye screening programs, strict glycemic control and advanced treatment for proliferative DR (PDR). Round about 5% of PDR 

patients still need pars plana vitrectomy (PPV) for TRD, although they had been treated by panretinal photocoagulation.9 

The management of advanced diabetic eye diseases typically involves a spectrum of surgical interventions, including vitrectomy, 

laser photocoagulation, intravitreal injections, and increasingly, the utilisation of innovative technologies such as microincisional 

vitreoretinal surgery and sustained-release drug delivery systems.10 However, the effectiveness, safety, and long-term visual 

outcomes of these surgical approaches in the context of advanced diabetic eye diseases remain areas of active investigation. 

Advanced diabetic eye disease (ADED) results in tractional retinal detachment (TRD) and dense vitreous haemorrhage (VH). VH 

arises when blood seeps into the vitreous from injured arteries. Diabetes-related vascular disease causes retinal ischaemia, which 

is followed by the release of vascular endothelial growth factor (VEGF). The main cause of neo-vessels is Vascular endothelial 

growth factor (VEGF ).11 PPV plays an important role in the management of complex ADED. Since Robert Machemer's initial 

successful treatment in 1970 in the diabetic patient with dense organised VH, this approach has seen a significant technological 

advancement in recent decades. Surgical equipment has become extremely small in size in recent years. 

The idea of microincision vitreoretinal surgery (MIVS) has gained huge popularity after the introduction of trocars that are 23-, 25-

, and 27-gauge, which enables minimally invasive surgery. 

Modern vitrectomy equipment is very advanced with enhanced cut rates, better fluidics, and optimized intraoperative intraocular 

pressure control makes the procedure safer and more effective than earlier. 

Recent advancements enable surgeons to undertake extensive vitreous shave. Proper treatment of the whole retina is also made 

possible by the latest wide-angle viewing systems, contemporary auxiliary endoillumination devices (chandeliers), and cutting-

edge curved or steerable endolaser probes. Alongside this technological progress, the criteria for diabetic vitrectomy have evolved, 

shifting from more traditional conditions like TRD and VHs to more intricate conditions including macular oedema, neovascular 

glaucoma, vitreomacular tractions, and epiretinal membranes. 

Clearing media opacities, release of vitreoretinal tractions, epiretinal membrane peeling, endolaser photocoagulation, tamponade 

use for retinal tears are the objectives of PPV in DR. Furthermore, because there is no scaffold for proliferation, the vitreous cutting 

proved to be successful in raising the oxygen concentration in the retina and inhibiting the development of fibrovascular 

membrane.12 The rationale is to find out the surgical outcomes of advanced diabetic eye disease and poor prognostic factors. 

Materials And Methods 

A cross-sectional study was done in the retina department of Al Ibrahim Eye Hospital from January 2023 to December 2023 with 

a 6-month follow-up. Prior ethical approval was sought from the ethical committee of the hospital. A sample was calculated through 

OpenEpi by the proportion method. After depicted population size is 1000 (expected cases of PPV per year), and the proportion of 

improved vision in vitrectomy is 85%.13 Keeping a 95% confidence interval, 10% and a margin of error. A sample size was found 

to be 47. Patients were prepared for surgery by two experienced retinal consultants. Preoperative visual acuity was recorded using 

Snellen charts. Routine preoperative tests like RBS, BP, Hepatitis Profile, Urea, and Creatinine were done.  Each consultant 

documented Intraoperative details. Early (within 1 month) and late complications after surgery were documented. Postoperative 

visual acuity was assessed at 3 and 6 months, and anatomical outcomes are considered successful when the retina was found to be 

completely attached with no features of proliferation at 6 months.  

Records were kept of demographic information, ophthalmologic findings, surgical techniques, and anatomical and visual results. 

Four groups of surgical indications were identified: persistent or recurrent VH; abnormalities of the vitreomacular interface (VMI), 

such as severe macular traction; combined TRD and RRD; or macula-threatening or macula-involved TRD. Early onset was defined 

as postoperative VH that occurred within four weeks of primary vitrectomy, and late onset as VH that occurred after that time. 

Patients who were monitored for a maximum of six months had their final visual and anatomical results examined. A visual acuity 

of 3/60 or lower was considered a poor visual outcome. 

Data was analysed by using SPSS V.23.0, after checking normality of data by the Shapiro-Wilk test. Data found to be normally 

distributed. Mean±S.D was used for continuous variables. All categorical variables were presented in terms of frequencies and 

percentages. The chi-square test was used to compare vision in the Snellen chart. To see the association of factors with poor visual 

outcomes, bivariate logistic regression was used. For p value < 0.2, the variables were entered into a multiple logistic regression 

model.14 A p-value <0.05 was considered statistically significant. 
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Results 

A total of 50 eyes of 50 patients, comprising 70%(n=35) males and 30%(n=15) females included in the study. The mean age was 

49.3±9.5 years. The majority of the patients, 66%(n=33), had a duration of diabetes of more than 10 years. The demographic and 

pre-operative characteristics of the patients are summarised in Table 1.  

Table 1: Demographic and pre-operative characteristics of the vitrectomy patients 

Descriptive Statistics   

Age (years)   

 Mean±S.D 49.3±9.5 

 Range 23-72 

Gender, n(%)   

 Male 35 (70) 

 Female 15 (30) 

Weight (kg)   

 Mean±S.D 68.3±13.9 

 Range 40-110 

Random Blood Sugar (mg/dL)   

 Mean±S.D 276.38±111.9 

 Range 82-552 

Duration of Diabetes, n(%)   

 1-5 years 5 (10) 

 6-10 years 12 (24) 

 > 10 years 33 (66) 

Diabetes management, n(%)   

 Oral 25 (50) 

 Insulin 18 (36) 

 Combined 7 (14) 

Hba1c status, n(%)   

 Good  (<6.5) 19 (38) 

  Poor  ( >6.5) 31 (62) 

 

Pars plana vitrectomy was done in 70%(n=35) eyes. Post-operative complications included vitreous hemorrhage 10%(n=4), 

postoperative retinal detachment 5%(n=2) and neovascular glaucoma 2.5%(n=1). Final anatomical attachment was achieved in 

82.5% (n=33)  

The commonest reasons for surgery were Tractional Retinal Detachment, 38%(n=19), followed by macular traction and vitreous 

haemorrhage, 32%(n=16), Figure 1 

 

Figure 1: Indications of Surgery  

Post-vitrectomy in the first week, 22%(n=11) patients achieved mild vision impairment (6/36 or better) as compared to pre-

operative vision, 10%(n=5) with mean BCVA significantly improved from 0.72 to 0.45 logMar (p<0.05). Similarly, 8%(n=4) 

patients presented with moderate vision (<6/36 to 6/60) preoperatively which was improved to 28%(n=14) at first week and 

41.6%(n=20) at first month (p<0.05). Furthermore, 82%(n=41) of patients had severe visual impairment (<6/60) preoperatively, 
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and this frequency was reduced to 50%(n=25) at the first week and 25% (n=10) at the last follow-up. At final follow-up, 

67.5%(n=27) of patients achieved mild vision impairment (6/36 or better). Table 2. Mean BCVA significantly improved from 1.85 

logMar preoperatively to 1.47 logMar at last month (p<0.05).  

Table 2: Visual Outcomes of the patients who underwent vitrectomy  

VA category Visits to patients p-value 

Pre BCVA 

n(%) 

First week 

BCVA n(%) 

First month 

BCVA n(%) 

Third month 

BCVA n(%) 

Sixth month 

BCVA n(%) 

6/18 to 6/36 5 (10) 11 (22) 12 (25) 20 (44.4) 27 (67.5) 0.015 

< 6/36 to 6/60 4 (8) 14 (28) 20 (41.6) 13 (28.8) 3 (7.5) 

< 6/60 41 (82) 25 (50) 16 (33.3) 12 (26.6) 10 (25) 

Risk factors associated with poor visual outcome  

Patient’s age, gender, and duration of diabetes were not found to be independently associated with poor visual outcomes. 

Multivariate analysis showed that poor pre-operative VA, involvement of macula, like macular detachment and iris 

neovascularisation, were significantly associated with poor visual outcomes. Table 3 

Table 3: Factors associated with poor visual outcomes  

Factors cOR(95% C.I) p-value aOR(95% C.I) p-value 

Age (years)         

23 - 35 Ref 0.456   

36 - 50 1.542(0.937-3.122) 

> 50  1.713(1.122-2.865) 

Gender         

Male 1.120(0.763-3.345) 0.513   

Female Ref 

Duration of diabetes 

1-5 Ref 0.339   

6-10 1.853(1.351-4.879) 

> 10 2.995(1.539-5.827) 

Poor pre-operative VA         

Yes 2.148(1.619-6.883) 0.021 2.056(1.569-6.559) 0.026 

No Ref  Ref 

Macular detachment         

Yes 1.219(0.576-2.579) 0.011 1.112(0.456-2.391) 0.019 

No Ref Ref 

Iris neovascularization         

Yes 1.673(0.185-2.457) 0.045 1.256(0.171-3.131) 0.039 

No Ref Ref 

Rubeosis         

Yes 2.612(0.319-21.423) 0.371   

No Ref 

Discussion 

In patients with advanced diabetic eye illness, this study provides a thorough assessment of the surgical results after vitrectomy, 

emphasising both visual and anatomical improvements after surgery. 

Macular traction with vitreous haemorrhage (32%), recurring or persistent vitreous haemorrhage (24%), and TRD endangering 

the macula (38%) were the main reasons for vitrectomy.  

These results are consistent with previous research showing that dense vitreous haemorrhage and TRD continue to be the most 

frequent causes of vitrectomy in individuals with proliferative diabetic retinopathy (PDR).15  

A small percentage (6%) of patients required surgery due to combined Rhegmatogenous and tractional retinal detachment (TRD 

+ RRD), which is a complex and severe complication that poses significant surgical challenges.16 

Visual Outcomes 

Post-operative visual outcomes showed a marked improvement in best-corrected visual acuity (BCVA). Pre-operatively, 82% of 

patients had low vision, which reduced to 50% and 33.3% at the first week and first month, respectively. Similar findings were 

reported by Yorston et al,17 who documented similar improvements in vision post-vitrectomy for advanced diabetic eye disease. 

At six months, 67.5% of patients with mild visual impairment (logMAR 0.8-1.0) showed substantial visual recovery. These 
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findings are comparable to previous studies that have demonstrated the efficacy of vitrectomy in improving visual outcomes, 

especially in cases of diabetic macular oedema and tractional maculopathy.18  

The statistically significant improvement in mean BCVA from 0.72 logMAR pre-operatively to 0.45 logMAR at the first week 

(p < 0.05) and from 1.85 logMAR to 1.47 logMAR at one month (p < 0.05) further supports the role of early surgical intervention 

in preventing irreversible vision loss.19 Such results highlight the importance of timely referral and management of PDR patients 

with severe complications, which is critical in preventing blindness.20 

Lastly, final anatomical success in our study, with 82.5% of cases achieving retinal attachment, is on par with findings from 

another Pakistani study, where the majority of patients achieved anatomical success, reflecting the efficacy of modern vitrectomy 

techniques in managing complex diabetic eye disease also align closely with findings from large cohorts, such as those reported 

by Khaled G. et al., where success rates for anatomical attachment post-vitrectomy ranged from 85% to 95%.21,22 

Post-operative complications were relatively low, with vitreous haemorrhage (10%), retinal detachment (5%), and neovascular 

glaucoma (1%) being the most common and in line with international studies.22 The rate of retinal detachment and vitreous 

haemorrhage in this study is consistent with prior studies that reported rates between 5% to 15% for post-vitrectomy 

complications.23 Importantly, 82.5% of patients achieved final anatomical attachment, indicating the success of PPV in managing 

diabetic complications.24 As the sample size is limited, it may restrict the generalizability of findings along with, a long period 

of follow-up can provide us with more details of outcomes and recurrence rates of post-operative complications. Future studies 

should also explore the impact of adjunctive treatments, such as anti-VEGF therapy, in conjunction with vitrectomy for improving 

both anatomical and functional outcomes.25 

Conclusions 

This study demonstrates how effective PPV is in treating diabetic complications, with notable visual acuity improvement and a 

decreased incidence of post-operative complications. Early surgical intervention, combined with appropriate management of 

systemic factors such as glycemic control, can lead to favourable functional and anatomical outcomes in patients suffering from 

proliferative diabetic retinopathy. 

References 

1. Gupta V, Arevalo JF. Surgical management of diabetic retinopathy. Middle East Afr J Ophthalmol. 2013;20(4):283-92. 

https://doi.org/10.4103/0974-9233.120003.  

2. Rajalakshmi R, Shanthi Rani CS, Venkatesan U, Unnikrishnan R, Anjana RM, Jeba Rani S, et. al. Correlation between 

markers of renal function and sight-threatening diabetic retinopathy in type 2 diabetes: a longitudinal study in an Indian 

clinic population. BMJ Open Diabetes Res Care. 2020;8(1):e001325. https://doi.org/10.1136/bmjdrc-2020-001325.  

3. Kumar K, Baliga G, Babu N, Rajan RP, Kumar G, Mishra C, et.al. Clinical features and surgical outcomes of complications 

of proliferative diabetic retinopathy in young adults with type 1 diabetes mellitus versus type 2 diabetes mellitus - A 

comparative observational study. Indian J Ophthalmol. 2021;69(11):3289-3295. https://doi.org/10.4103/ijo.IJO_1293_21.  

4. Wong J, Molyneaux L, Constantino M, Twigg SM, Yue DK. Timing is everything: age of onset influences long-term 

retinopathy risk in type 2 diabetes, independent of traditional risk factors. Diabetes Care. 2008;31(10):1985-90. 

https://doi.org/10.2337/dc08-0580.  

5. Storey PP, Ter-Zakarian A, Philander SA, Olmos de Koo L, George M, Humayun MS, Rodger DC. et.al. Visual And 

Anatomical Outcomes After Diabetic Traction And Traction-Rhegmatogenous Retinal Detachment Repair. Retina. 

2018;38(10):1913-1919. https://doi.org/10.1097/IAE.0000000000001793.  

6. Huang CH, Hsieh YT, Yang CM. Vitrectomy for complications of proliferative diabetic retinopathy in young adults: clinical 

features and surgical outcomes. Graefes Arch Clin Exp Ophthalmol. 2017;255(5):863-871. https://doi.org/10.1007/s00417-

016-3579-4.  

7. Chen HJ, Wang CG, Dou HL, Feng XF, Xu YM, Ma ZZ. Effect of intravitreal ranibizumab pretreatment on vitrectomy in 

young patients with proliferative diabetic retinopathy. Ann Palliat Med. 2020;9(1):82-89. 

https://doi.org/10.21037/apm.2020.01.10.  

8. Liao M, Wang X, Yu J, Meng X, Liu Y, Dong X, et. al. Characteristics and outcomes of vitrectomy for proliferative diabetic 

retinopathy in young versus senior patients. BMC Ophthalmol. 2020;20(1):416. https://doi.org/10.1186/s12886-020-01688-

3.  

9. McCullough P, Mohite A, Virgili G, Lois N. Outcomes and Complications of Pars Plana Vitrectomy for Tractional Retinal 

Detachment in People with Diabetes: A Systematic Review and Meta-analysis. JAMA Ophthalmol. 2023;141(2):186-195. 

https://doi.org/10.1001/jamaophthalmol.2022.5817.  

10. Raman R, Ramasamy K, Shah U. A Paradigm Shift in the Management Approaches of Proliferative Diabetic Retinopathy: 

Role of Anti-VEGF Therapy. Clinical Ophthalmol. 2022. 2022;16:3005-3017. https://doi.org/10.2147/OPTH.S374165.  



                                                                      Open Access Original Article                            DOI: 10.37939/jrmc.v29i2.2793 

250 
 

Journal of Rawalpindi 

Medical University 

11. Gul A, Ahmed S, Niazi FAK, Raza A. Clinical Outcome of Pars Plana Vitrectomy with or Without Intravitreal Bevacizumab 

as A Pretreatment in Advanced Diabetic Eye Disease. Pak J Ophthalmol. 2020; 36 (4): 341-347. 

https://doi.org/10.36351/pjo.v36i4.1036 

12. Maria MD, Panchal B, Coassin M. Update on indications for diabetic vitrectomy and management of complications. Annals 

of Eye Science. 2018;3(9):51 https://doi.org/10.21037/aes.2018.09.04 

13. Rice JC, Steffen J. Outcomes of vitrectomy for advanced diabetic retinopathy at Groote Schuur Hospital, Cape Town, South 

Africa. S Afr Med J. 2015;105(6):496-9. https://doi.org/10.7196/samj.9203.  

14. Sivahikyako SA, Owaraganise A, Tibaijuka L, Agaba DC, Kayondo M, Ngonzi J. et. al. Prevalence and factors associated 

with severe anaemia post-caesarean section at a tertiary Hospital in Southwestern Uganda. BMC Pregnancy Childbirth. 

2021;21:674. https://doi.org/10.1186/s12884-021-04157-x 

15. Tecce N, Cennamo G, Rinaldi M, Costagliola C, Colao A. Exploring the Impact of Glycemic Control on Diabetic 

Retinopathy: Emerging Models and Prognostic Implications. J Clin Med. 2024 31;13(3):831. 

https://doi.org/10.3390/jcm13030831.  

16. Iyer SSR, Regan KA, Burnham JM, Chen CJ. Surgical management of diabetic tractional retinal detachments. Surv 

Ophthalmol. 2019;64(6):780-809. https://doi.org/10.1016/j.survophthal.2019.04.008. Epub 2019 May 9.  

17. Yorston D, Wickham L, Benson S, Bunce C, Sheard R, Charteris D. Predictive clinical features and outcomes of vitrectomy 

for proliferative diabetic retinopathy. Br J Ophthalmol. 2008;92(3):365-8. https://doi.org/10.1136/bjo.2007.124495.  

18. Ranno S, Vujosevic S, Mambretti M, Metrangolo C, Alkabes M, Rabbiolo G, et.al. Role of Vitrectomy in Nontractional 

Refractory Diabetic Macular Edema. J Clin Med. 2023;12(6):2297. https://doi.org/10.3390/jcm12062297.  

19. Anguita R, Ferro Desideri L, Schwember P, Shah N, Ahmed S, Raharja A, et.al. Early Versus Delayed Vitrectomy for 

Vitreous Hemorrhage Secondary to Proliferative Diabetic Retinopathy. Am J Ophthalmol. 2024;270:237-244. 

https://doi.org/10.1016/j.ajo.2024.10.019.  

20. Sadiq SN, Lee CN, Charmer B, Jones E, Habib MS, Sandinha MT, et.al. Referrals for proliferative diabetic retinopathy from 

two UK diabetic retinopathy screening services: a 10-year analysis of visual outcomes, requirement for vitrectomy, and 

mortality. Eye (Lond). 2024;38(13):2561-2567. https://doi.org/10.1038/s41433-024-03078-1.  

21. Abu Eleinen KG, Mohalhal AA, Ghalwash DA, Abdel-Kader AA, Ghalwash AA, Mohalhal IA. et.al. Vitrectomy with scleral 

buckling versus with inferior retinectomy in treating primary rhegmatogenous retinal detachment with PVR and inferior 

breaks. Eye. 2018;32(12):1839-44. 

22. Wang Q, Zhao J, Xu Q, Han C, Hou B, Huang Y. Visual outcomes and complications following one-way air-fluid exchange 

technique for vitreous hemorrhage post vitrectomy in proliferative diabetic retinopathy patients. BMC Ophthalmol. 

2021;21(1):129. https://doi.org/10.1186/s12886-021-01885-8.  

23. Zhao M, Chandra A, Xu J, Li J. Factors related to postoperative vitreous hemorrhage after small-gauge vitrectomy in 

proliferative diabetic retinopathy patients. BMC Ophthalmol. 2023;23(1):215. https://doi.org/10.1186/s12886-023-02940-

2.  

24. Kaźmierczak K, Żuchowski P, Stafiej J, Malukiewicz G. Functional and structural outcomes and complications after pars 

plana vitrectomy for severe features of proliferative diabetic retinopathy in type 1 and type 2 diabetes mellitus. PLoS One. 

2023;18(7):e0288805. https://doi.org/10.1371/journal.pone.0288805.  

25. Dervenis P, Dervenis N, Smith JM, Steel DH. Anti-vascular endothelial growth factors in combination with vitrectomy for 

complications of proliferative diabetic retinopathy. Cochrane Database Syst Rev. 2023;5(5):CD008214. 

https://doi.org/10.1002/14651858. 


