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Objective: To determine the factors associated with good visual outcome in eyes undergoing pars
plana vitrectomy (PPV) for proliferative diabetic retinopathy (PDR). Furthermore, the objective of the
study was to compare the clinical outcome and complications of standard 20 gauge vitrectomy with
23-gauge transconjunctival sutureless vitrectomy. Materials and Methods: This was a prospective
interventional study performed on patients presenting at the Retina clinic of a tertiary eye care
hospital in Salem, Tamil Nadu between October 2018 to November 2019. All eyes undergoing PPV
for complications of PDR and having adequate follow were included. The patients were divided into
two groups, one group undergoing standard 20 gauge vitrectomy and the other group undergoing
23 gauge transconjunctival sutureless vitrectomy. Results: A total of Forty-nine eyes (25 eyes
underwent standard 20 gauge vitrectomy and 24 eyes underwent 23 gauge transconjunctival
sutureless vitrectomy). Visual acuity improved significantly following PPV (p<0.0001) and this
improvement was seen in both 20 gauge group (p=0.0004) and in 23 gauge group (p=0.00005).
There was no significant difference in best-corrected visual acuity noted between the two groups.
However, eyes that underwent 23 gauge vitrectomy tended to gain vision earlier when compared to
eyes that underwent 20 gauge vitrectomy. Complications following vitrectomy did not differ
significantly between 20 gauge and 23 gauge group. Conclusion: Visual acuity improved
significantly following PPV across all indications. Visual acuity in eyes that underwent 23 gauge TSV
tended to gain vision earlier than eyes that underwent standard 20 gauge vitrectomy.

Keywords: Proliferative diabetic retinopathy, Pars plana vitrectomy, Non-proliferative diabetic
retinopathy
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Introduction
India has currently the world’s largest diabetic
population and the majority of them are unaware of
their diabetic status [1]. Those who are aware do
not realize the importance of consistent follow-up
with physicians and most of the physicians are not
trained to detect and refer sight-threatening
diabetic retinopathy (DR). The DR is a complication
of diabetes which causes damage to blood vessels
of the retina. It is one of the leading causes of
newly diagnosed legal blindness amongst working
people. DR is broadly classified into non-
proliferative diabetic retinopathy (NPDR) and
proliferative diabetic retinopathy (PDR).

Type 2 DM is commonly associated with diabetic
retinopathy with macular edema [2]. Diabetic
macular edema is the most frequent cause of visual
impairment in diabetic patients which can occur at
any stage of DR, but it is more common in advanced
stages (70% of eyes with PDR) [3]. It is
characterized by foveal edema, exudates, or
ischemia. Diffuse retinal edema is due to extensive
capillary leakage, and localized edema due to focal
leakage from microaneurysms and dilated capillary
segments [4]. These data are alarming because
most diabetics develop some retinopathy in the
course of their lifetime.

The development and progression of diabetic
retinopathy can be prevented by strict glycaemic
control and other associated risk factors, such as
hypertension and renal disease [5-7] which
accelerates the disease process. Initial stages of
diabetic retinopathy require treatment like laser
photocoagulation (focal, grid, or pan-retinal laser
photocoagulation) or the use of intravitreal anti-
VEGF or corticosteroids for CSME and proliferative
changes to restore vision. surgical intervention like
PPV is indicated for advanced PDR.

PPV in diabetic retinopathy can be associated with a
significant risk of complications. Intraoperative
complications of vitrectomy include peripheral
retinal dialysis, peripheral tears, vitreous or retinal
incarceration in the wound, corneal erosions,
filamentary keratitis, bullous keratopathy, damage
to the lens by the direct touch of instruments, and
the solutions used; intraoperative hemorrhage,
retinal tears, retinal detachment, and posterior
breaks can also occur [8,9]. Post-operative
complications after PPV include residual hemorrhage
from surgery, retained blood within vitreous,
continued hemorrhage from bleeding sites, retinal

Traction, bullous retinal detachment, anterior
hyaloid proliferation, a progression of cataract,
corneal decompensation, hypotony, post-operative
glaucoma, and endophthalmitis [10-11].

Although sophisticated instruments and lasers have
been developed for vitreoretinal surgery still the
patient needs to undergo 20 gauge sclerotomies
and postoperative morbidity because of sutured
wounds. Sutureless self-sealing sclerotomies were
initially proposed by Chen [12] has gained in
popularity.

Over the years modifications in vitrectomy
instruments such as 23-gauge transconjunctival
sutureless vitrectomy (TVS) introduced by Eckardt
[13] in 2005 which had less instrument flexibility
allowing greater ocular rotation and the ability to
perform a more complete peripheral vitrectomy.

In this present investigation, an attempt has been
made to document the prognostic factors in PPV in
patients presenting with diabetic retinopathy (DR)
at a tertiary eye care facility in Tamil Nadu, India.
Also, the surgical outcomes and complications of
standard 20 gauge vitrectomy are compared with
23-gauge transconjunctival sutureless vitrectomy.

Materials and Methods
Study design and sample size: A prospective
interventional study was conducted in the
Department of Ophthalmology, Annapoorana
Medical College and Hospital, from the period of
March 2019 to April 2020, Salem, Tamil Nadu. This
study was approved by the institutional Ethics
Committee. Over a period of 13 months, 72 patients
underwent pars plana vitrectomy for complications
of diabetic retinopathy at Annapoorana Medical
College and Hospital and were considered for
inclusion in the current study. Of these, 23 patients
were excluded due to one or more exclusion criteria,
hence 49 patients (49 eyes) were included in the
study.

Inclusion criteria

Exclusion criteria
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01. Presented with proliferative diabetic retinopathy
and undergoing 23G pars plana vitrectomy or
standard 20 gauge vitrectomy to manage
complications of proliferative diabetic
retinopathy.

02. A patient who completed 3 months of follow-up.

01. Did not provide informed consent.

Tropical Journal of Ophthalmology and Otolaryngology 2020;5(6) 117



The patients were divided into two groups, one
group undergoing standard 20 gauge vitrectomy
and the second group undergoing 23 gauge
transconjunctival sutureless vitrectomy (TSV).

A complete medical and ocular history was taken at
the baseline visit, including duration of diabetes,
treatment history, control of diabetes, and other co-
existent morbidities.

All the patients underwent a detailed ophthalmic
examination and All patients received an
explanation of the procedure and it’s possible
complications and written informed consent was
obtained. The main outcome measure evaluated
was visual acuity. Good visual acuity was defined as
best-corrected visual acuity of 6/24 or more with
clear media and well-attached retina. The secondary
outcome evaluated was an anatomical success
following vitrectomy which was defined as
improvement in BCVA compared to preoperative
visual acuity.

Also, clinical outcomes and complications were
compared between standard 20Gvitrectomyversus
23G transconjunctival sutureless vitrectomy (TSV).
All obtained data were analyzed by using an
unpaired student t-test for intergroup analysis of
mean and the Chi-square test was used for
proportions. Differences between values were
considered to be statistically significant if P-value is
≤ 0.05.

Results
A total of 49 patients enrolled in the study, 38
(78%) patients were male and 11 (22%) patients
were female (Figure 1). The mean age of the
patients was 53.06 ± 7.5 years (range 36 to 71
years) and Pars plana Vitrectomy was performed for
the right eye in 29 instances (59%) and for the left
eye in 20 instances (41%). (Figure 1).

Fig-1(A): Gender distribution.

Fig-1(B): Age characterization.

Fig-1(C): Laterality.

Fig-1: Gender distribution, Age characteristics,
and Laterality of the eyes undergoing pars
plana vitrectomy for proliferative diabetic
retinopathy.

In this current study, 37 patients (75%) had
suffered from diabetes mellitus for a period of one
to 10 years, 10 patients (21%) had diabetes
ranging from 11 to 20 years and two patients (4%)
had diabetes for a period of 30 to 40 years (Figure
2).

Diabetes Mellitus -DM, Hypertension –HT

Chronic kidney diseases – CKD, ischaemic
heart disease -IHD

Fig-2: Duration of diabetes mellitus Coexisting
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02. Presented with other retinal vascular disorders,
epiretinal membrane, or macular hole not
attributable to diabetes.

03. Patients with pre-existing conditions such as
age-related macular degeneration and advanced
glaucoma which adversely affect visual
outcomes.

04. Any medical condition for which PPV was
contraindicated.

05. Data of patients who had not completed a
three-month follow-up were excluded from the
analysis.
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Morbidity in patients undergoing pars plana
vitrectomy for proliferative diabetic
retinopathy.

A Total 41% of patients had presented with diabetic
retinopathy, and the remaining 59% also had co-
morbid conditions (34% - with hypertension and
diabetes mellitus,4%-chronic kidney disease and
diabetes mellitus, and 2%- ischemic heart disease
and diabetes mellitus)(Figure 2) and 91% were on
oral hypoglycemic agents (such as sulfonylurea’s
and metformin) and 9% were on insulin. A total of
25 eyes (51%) underwent 20G pars plana
vitrectomy and 24 eyes (49%) underwent 23G
sutureless pars plana vitrectomy and 28 eyes (57%)
underwent at least one sitting of laser
photocoagulation prior to pars plana vitrectomy
whereas 21 eyes (43%) were not given any prior
laser. Among the 40 eyes (82%) were given
intravitreal bevacizumab (Avastin™) before pars
plana vitrectomy whereas nine eyes (18%) were not
given any intravitreal injections. Indication and type
of surgery performed for 49 study subjects were
included (Table 1).

Table-1: Indication for Pars Plana Vitrectomy
and the type of surgery performed in patients
with proliferative diabetic retinopathy.

Indications Number of eyes (%

of total)

Type of surgery

performed

No of

patients

VH 31 (63%) PPV + MP + EL + SOI 29

TRD 6 (12%) PPV + MP + EL +

GAS

3

VH+TRD 9 (18%) PPV + EL 4

VH+TRD+RRD 1 (2%) PPV + MP + EL + SOI

+ IOL

9

VH+ MACULAR

EDEMA

1 (2%) PPV + MP + EL +

GAS +IOL

3

TRD+RRD 1 (2%) PPV + EL + IOL 1

VH – Vitreous haemorrhage
TRD – Tractional retinal detachment
RRD – Rhegmatogenous retinal detachment
PPV- Pars Plana Vitrectomy
MP- Membrane Peeling
SOI-Silicon oil
IOL – Intraocular lens

Comparison of pre-operative and post-
operative visual acuity

Comparison of 20 G and 23 G pre and post-
operative visual acuity: In the 20 G-group the
mean preoperative visual acuity (in decimals) was
0.04± 0.03(~2/60) while the mean postoperative

Visual acuity(in decimals) at 1 week was 0.08 ±
0.06 (~5/60), which difference was statistically
significant (‘t’ [df : 48] = 2.9 ; p = 0.004). At the
end of the 1-month postoperative period, the mean
visual acuity (in decimals) was 0.13 ±0.12 (~6/60)
which value was statistically significantly better than
the mean preoperative value (‘t’ [df:48] = 3.63; p=
0.007). At the 3 months post-operative review, the
mean visual acuity (in decimals) was 0.18 ± 0.17
(~6/36) which was statistically significantly better
than mean preoperative visual acuity (‘t’ [df: 48]=
4.05; p= 0.0002).

In the 23G group, the mean preoperative visual
acuity (in decimals) was 0.04±0.03 (~2/60) while
the mean visual acuity at 1 week post-surgery was
0.10 ± 0.08, (~ 6/60) which difference was
statistically significant (‘t’ [df:46]= 3.1; p =
0.0029).

At the one month post-operative review the mean
visual acuity (in decimals) was 0.16±0.10 (~ 6/36)
which value was statistically significantly better than
the mean pre-operative visual acuity (‘t’ [df:46]=
3.51; p= 0.0010). At the 3 months post-operative
period, the mean visual acuity (in decimals) was
0.23 ± 0.20 (~ 6 /24) which was found to be
statistically significantly better than the mean
preoperative visual acuity (‘t’ [df: 46] = 3.72; p=
0.0005) (Table 2).

Table-2: Intra and Post-operative Complication
following pars plana vitrectomy using different
gauge sizes in patients with proliferative
diabetic retinopathy.

 Indications Indications

VH TRD VH+ TRD Total VH TRD VH+ TRD Total

Intra Operative Bleeding - 2 1 3 - 1 - 1

Retinal Break 1 2 - 3 - 1 1 1

 Indications Indications

VH TRD VH+TRD Total VH TRD VH+TRD Total

Recurrent VH 1 1 - 2 - - - -

Retinal Break 1 - - 1 - 1 - 1

Macular edema - - 1 1 - - 1 1

Combined RRD+TRD - - - - - 1 - 1

In this study, the improvement in visual acuity after
surgery was compared between 25 eyes (51%) that
underwent 20 gauge pars plana vitrectomy versus
24 eyes (49%) that underwent 23 gauge pars plana
vitrectomy. The mean post-operative best-corrected
visual acuity (BCVA) (decimals) at 3 months in the
20 gauge group was 0.18± 0.17 (~6/36) while the
mean BCVA (decimals) in the 23 gauge group was
0.23 ± 0.22 (~6/24).

Rukmangathan K. et al: Prognostic factors in Pars Plana vitrectomy
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When the mean visual acuity (in decimals) in 20
gauge group was compared with that in the 23
gauge group 1 week after surgery the difference
was not statistically significant (p = 0.4). Similarly
no significant differences were noted when
compared at the 1 month (p = 0.3) and 3 month (p
= 0.4) post-operative review (Figure 3).

Visual acuity in decimals

Fig-3: Mean pre-operative and post-operative
visual acuity in patients with proliferative
diabetic retinopathy undergoing pars plana
vitrectomy.

In addition to the comparison of 20 G and 23 G
post-operative visual acuity, the study carried over
the application of silicon oil without silicon oil. The
mean visual acuity (in decimals) in the silicone oil
group was compared with that in the group without
silicone oil at 1-week post-operative review, the
difference was statistically significant (‘t’ [df:47]=
2.4692; p= 0.0172), but the difference was not
statistically significant at the 1 month (p= 0.12) and
3 months (p = 0.006) post-operative review.

In this study furthermore, the comparison between
the post-operative visual acuity with pre- operative
application of laser and bevacizumab. The mean
BCVA in the laser group and bevacizumab was
compared with that in the group without laser and
bevacizumab at the 1-week post-operative review
the difference was not statistically significant (p
=0.6) and (p=0.7) respectively. Similarly, no
significant differences were noted when compared
with the BCVA at the one-month (p= 0.8), (p = 0.3)
and 3-months (p=0.4) , (p= 0.5) review times
respectively.

Comparison of pre and post-operative
complication:In this study, of the 49 eyes which
underwent pars plana vitrectomy, four eyes (8%)
developed intraoperative bleeding (three eyes from
the 20G group and one eye from the 23 G group)
and four eyes (8%) developed iatrogenic retinal

Break (three eyes from the 20G group and one eye
from the 23G group). On Post-operative
complications two eyes (from 20G group) developed
recurrent vitreous hemorrhage, two eyes had retinal
break detected post-operatively (one each from 20G
and 23G group), two eyes (one each from 20G and
23G group) presented with severe macular edema,
and one eye (from 23 G group) developed combined
rhegmatogenous and tractional retinal detachment
(Table 2).

In this study, 6 eyes from 20 gauge group and 2
eyes from 23 gauge group developed complications
intraoperatively, this difference was not statistically
significant. In the post-operative visits, 4 eyes from
20 gauge group and 3 eyes from 23 gauge group
had complications, this difference was not
statistically significant.

Discussion
Pars plana vitrectomy (PPV) in proliferative diabetic
retinopathy (PDR) can be effective in clearing media
opacities (such as blood) and relieving traction from
fibrovascular tissue. However, PPV in eyes with PDR
can be associated with severe and vision-
threatening complications, and the final outcome, in
terms of anatomical and visual forms depends on
several factors. Hence, it is important to determine
the visual prognosis associated with PPV for various
indications in proliferative diabetic retinopathy so
that an optimum course of treatment can be
chosen.

A landmark trial was conducted in the year 1976,
known as the Diabetic Retinopathy Vitrectomy Study
(DRVS) [14], in which two randomized trials were
done to determine whether 1) Early vitrectomy was
preferable to delayed vitrectomy in eyes with severe
vitreous hemorrhage due to PDR and 2) Early
vitrectomy is preferable in eyes with PDR without
vitreous hemorrhage. The study concluded that
early vitrectomy is recommended for eyes with
severe vision loss from non-clearing vitreous
hemorrhage of at least one-month duration in
patients with type 1 DM, or in one-eyed patients
regardless of the type of diabetes.

The current study the patients who underwent PPV
for treatment of complications due to diabetic
retinopathy were mostly male patients (78%) and
the laterality of the eyes was almost equally
matched undergoing PPV. The mean age of the
patients in the study who underwent vitrectomy was
53 years, while 75% of the patients who enrolled in

Rukmangathan K. et al: Prognostic factors in Pars Plana vitrectomy
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The study suffered from diabetes for around 10
years. In this study, 41% of the patients had other
associated (co-morbid) systemic diseases along with
diabetes. Most of the patients who underwent
vitrectomy had type II diabetes (90%). The present
study was also on par with Ferreira et al [15].

Various studies related to indications for vitrectomy
in diabetic retinopathy by Thompson et al [16], Tony
et al [17], and Helbig et al [18], found that severe
non-clearing vitreous hemorrhage, tractional retinal
detachment (TRD), combined tractional and
rhegmatogenous retinal detachment and
fibrovascular proliferation as indications for
vitrectomy due to complications of diabetic
retinopathy, dense pre macular hemorrhage. In the
current study, the most frequent indication for PPV
was found to be non-clearing vitreous hemorrhage
(63%) (which was similar to other studies), followed
by combined tractional retinal detachment with
vitreous hemorrhage (18%); 12% of eyes had TRD,
2% of eyes had recalcitrant macular edema and
another 2 % had combined tractional and
rhegmatogenous retinal detachment.

Coming to surgical procedures used, Qamar et al
[19], performed PPV for patients with TRD without
retinal break peeling with endolaser. These authors
concluded that TRD without retinal breaks can be
treated by PPV without internal tamponade. In
another study, Castellarin et al [20] concluded that
PPV with silicone oil infusion is useful in severely
affected eyes with PDR even in the presence of
rubeosis iridis and neovascular glaucoma, and also
in cases of previously failed vitrectomy. In yet
another study, Canan et al [21] observed that the
combined operation of PPV, phacoemulsification, and
intraocular lens implantation was safe and effective
in patients with PDR; visual outcome and
complications depended on underlying posterior
segment pathology and were not related to the
combined procedure technique. Interestingly,
Avitabile et al [22] compared PPV with pan-retinal
photocoagulation or severe PDR. In their study, one
group of patients underwent membrane peeling with
internal limiting membrane peeling while other
groups underwent laser photocoagulation. These
investigators concluded that surgery can be
deferred in eyes with TRD not involving the macula
until progression threatens the vascular center.

Modarres et al [23] evaluated the use of
preoperative intravitreal bevacizumab in patients
undergoing vitrectomy for proliferative diabetic
retinopathy. In their study, 22 eyes were given

Preoperative intravitreal bevacizumab and 18 eyes
were not given any prior injections. These authors
concluded that intravitreal bevacizumab before PPV
decreased the rate of postoperative vitreous
hemorrhage and improvement in visual acuity.
Yeung et al [24] in their study concluded that
preoperative intravitreal injection of bevacizumab
was useful in reducing early postoperative vitreous
hemorrhage in vitrectomy for diabetic tractional
detachment. In the present study, in 40 eyes
preoperative intravitreal bevacizumab was given and
in nine eyes preoperative bevacizumab was not
given. In the postoperative period, only one eye
(2.5%) developed early vitreous hemorrhage in the
bevacizumab group and two eyes (22%) developed
vitreous hemorrhage in the group without
bevacizumab.

As with any surgery, surgical complications may be
encountered when performing PPV. Authors pointed
that fibrovascular ingrowths at the sclerotomy sites
West et al [25], and Dong et al [26] compared
clinical outcomes and complications of 20-gauge
vitrectomy versus 23-gauge transconjunctival
sutureless vitrectomy in patients with PDR. In this
study, intraoperatively, 8.6% of eyes developed a
retinal tear in the 23-gauge group and 15.2 % of
eyes in 20 gauge group, and during the post-
operative period, early vitreous hemorrhage
developed in 5.7% of eyes in 23 gauge group and
13.6% of eyes from 20 gauge group. Recurrent
tractional retinal detachment complicated with
fibrovascular growth was seen in 3% of eyes from
the 20-gauge group and none in the 23-gauge
group, neovascular glaucoma developed in 2.9%
eyes from 23 gauge and 7.6% eyes from the 20-
gauge group.

Sharif et al [27] in their study compared retinal
breaks observed during 23-gauge transconjunctival
sutureless vitrectomy versus conventional 20-gauge
vitrectomy for PDR. Both the groups included 85
eyes each and in conclusion, it was found that the
23-gauge group had lower rates of retinal break
formation compared to that of the 20-gauge group.
In the present study, 25 eyes underwent standard
20-gauge vitrectomy and 24 eyes underwent 23-
gauge transconjunctival sutureless vitrectomy.
During the intraoperative period, three eyes (12%)
developed bleeding in the 20-gauge group, and one
eye (4%) in the 23-gauge group, retinal breaks
were noted in three eyes in the 20-gauge group and
one eye in the 23-gauge group. In the postoperative
period, early vitreous hemorrhage was noted in one
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Eye in a 20-gauge group and none in the 23-gauge
group and a combined tractional with a
rhegmatogenous retinal detachment was noted in
one eye in23 the gauge group. In the current study,
the difference in the rate of complications between
20 gauge versus 23-gauge vitrectomy was not
statistically significant.

Surgical outcomes of PPV for diabetic retinopathy
complications may be varied. Machemer et al [28]
in their study on vitrectomy for diabetic retinopathy,
found that visual improvement occurred in 59% of
the eyes in which the retina was stable, while in
25% of patients there was retinal detachment,
which resulted in visual improvement in only 46% of
the eyes; the total success rate was 51%. The main
causes for bad prognosis were rubeosis of the iris
and posterior retinal detachment with 42% of all
eyes exhibiting some degree of rubeosis of iris. Most
of the preoperative eyes (71%) had rubeosis
presented postoperatively also with rubeosis. In
another study, Amar et al [19] observed successful
retinal reattachment in 92% of the operated eyes;
in those patients, the retina was stable and attached
till the end of one-year follow-up improvement in
best-corrected visual acuity was seen in 75%; mean
improvement in best-corrected visual acuity was
2.00+1.24 lines at baseline to 1.24+1.22 (p <0.05)
at the end of follow up. Dong et al [26] in their
study compared clinical outcomes between 23
trans-conjunctival sutureless vitrectomy (TSV) with
standard 20 gauge vitrectomy where they compared
best-corrected visual acuity between the two
groups.

Limitation

Conclusion
The authors concluded that there was no difference
in best-corrected visual acuity between the two
groups at each follow-up visit and concluded that 23
gauge (TSV) is as effective for proliferative diabetic

Retinopathy as standard 20-gauge vitrectomy. In
the present study, 90% of the patients were found
to have stable, well-attached retina postoperatively,
while 6% of the patients had a retinal detachment
and 4% had persistent macular edema at the end of
the follow-up period. These results were comparable
to those of other studies, suggesting that PPV is a
useful and successful surgical technique in PDR.
Moreover, visual acuity improved significantly after
surgery (p < 0.0001) and this improvement was
seen in both 20-gauge group (p = 0.0004) and in
23-gauge group (p = 0.0005). There was no
significant difference in best-corrected visual acuity
noted between the two groups, however, eyes that
underwent 23-gauge vitrectomy tended to gain
vision earlier when compared to eyes that
underwent 20-gauge vitrectomy).

What does the study add to the
existing knowledge
Preoperative intravitreal injection of bevacizumab is
useful in reducing early post-operative vitreous
hemorrhage following PPV. 23-gauge TSV is as
effective in treatment for proliferative diabetic
retinopathy as standard 20-gauge vitrectomy. Visual
acuity following gas tamponade should be assessed
since most of the eyes underwent PPV with silicone
oil. Eyes that underwent 23-gauge vitrectomy
tended to gain vision earlier when compared to eyes
that underwent 20-gauge vitrectomy.
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