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Comparison of Efficacy of Tamponade Agents in
Decreasing of Postoperative Complications in Vitrectomy
Performed for Isolated Vitreous Hemorrhage in Patients
with Diabetic Retinopathy
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ABSTRACT
Purpose: To compare the efficacy of tamponade agents in decreasing postoperative complications in vitrectomy performed for isolated vitreous
hemorrhage in patients with diabetic retinopathy.
Materials and Methods: We retrospectively reviewed files of patients who underwent pars plana vitrectomy for isolated vitreous hemorrhage.
Only patients without tractional detachment who had non-clearing vitreous hemorrhage were included in the study. All patients underwent
standard 3-port 23 gauge pars plana vitrectomy. The patients who underwent pars plana vitrectomy were divided into 4 groups according to the
intraocular tamponade used: fluid (group 1), air (group 2), perfluoropropane gas (group 3) and silicone oil (group 4). We recorded complications
(such as re-hemorrhage, fibrovascular proliferation, neovascular glaucoma, retinal detachment) observed with intraocular tamponade in place
and within the first 1 month after tamponade effectiveness disappeared.
Results: There were 17 patients in group 1, 13 in group 2, 14 in group 3, and 13 in group 4. The age (p = 0.251), gender (p = 0.262) and diabetes
duration (p = 0.112) of the patients were similar in all groups. The number of patients experienced complications was 3 in group 1 (17.6%), 3
in group 2 (23.1%), 3 in group 3 (21.4%) and 2 in group 4 (15.4% ). Complication rates were comparable in all groups (p = 0.957).
Conclusion: No tamponade is required to reduce postoperative complications when no tear is detected with successful hemostasis during the
surgery in vitrectomy performed for isolated vitreous hemorrhage in patients with diabetic retinopathy.
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INTRODUCTION
Diabetic retinopathy (DR) is a leading cause of vision
loss worldwide. Proliferative diabetic retinopathy is
characterized by neovascularization in retina and optic
disc due to hypoxia, micro-angiopathy and capillary
occlusion. Vitreous hemorrhage, a delayed complication
of proliferative DR, can result in loss of depth vision due
to tractional retinal detachment and serious fibrovascular
proliferation.1
In the treatment of non-proliferative DR, panretinal
photocoagulation and anti-vascular endothelial growth
factor (anti-VGEF) agents are being used successfully.
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However, vitreous surgery may be needed for treatment
of PDR complications such as non-clearing vitreous
hemorrhage or tractional retinal detachment.2 Several
intraocular tamponade agents have been used to improve
long-term success and to achieve retinal stabilization
in vitrectomy surgeries employed for treatment of
PDR complications, including intraocular air, sulfur
hexafluoride (SF6), perfluoropropane (C3F8) and silicone
oil.3 Although the tamponade agents are widely used, there
is limited number of studies comparing their efficacy in
vitrectomy performed for PDR.3,4 In this study, it was
aimed to compare efficacy of various tamponade agents
in decreasing postoperative complications in vitrectomy in
PDR patients with isolated vitreous hemorrhage.
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MATERIAL AND METHOD
The study was approved by Ethics Committee on Clinical
Research (Approval#2020/4/6). The study was conducted
in accordance to tenets of Helsinki Declaration. We
retrospective reviewed files of patients who underwent
pars plana vitrectomy (PPV) for complications of diabetic
retinopathy between September, 2017 and January, 2020.
Only patients without tractional detachment who had nonclearing vitreous hemorrhage were included in the study.
The non-clearing hemorrhage was defined as hemorrhage
which lasted more than one month and hampered daily
activities of an individual (Picture 1). In all patients, standard
intravitreal anti-VGEF agent was given 3-7 days before
surgery. In all patients, surgery was performed by a single
surgeon (M.G). All patients underwent standard 3-port 23
gauge pars plana vitrectomy. Missing laser therapy was
completed as panretinal photocoagulation during surgery.
In patients given tamponade, whole intraocular space was
filled with tamponade agent. In patients with sclerotomy
leakage, sclerotomy was closed using 8.0 Vicryl sutures to
avoid postoperative hypotonia.
The patients underwent PPV were divided into 4 groups
according to tamponade agent:
Group 1: Patients given no tamponade agent, managed
with fluid alone,
Group 2: Patients given air as tamponade agent after
surgery,
Group 3: Patients given perfluoropropane gas at nonexpanding concentration (14%) as tamponade agent after
surgery,
Group 4: Patients given silicone oil (1000 centistokes) as
tamponade agent after surgery,

In all patients, age, gender, diabetes duration, and visual
acuity before and in final control visit after surgery
were recorded. In addition, we recorded and compared
complications (such as re-hemorrhage, fibrovascular
proliferation, neovascular glaucoma, retinal detachment)
observed with intraocular tamponade in place and within
the first 1 month after tamponade.5 The abolishment
of tamponade agent activity was defined as complete
absorption for gas tamponades and removal from eye for
silicone oil.
All statistical analyses were performed using Statistics
Program for Social Sciences (SPSS) version 20.0.
Numerical values were compared using Kruskal-Wallis
variance analysis while categorical variables were
compared using Chi-square test among groups.
FINDINGS
Overall, 57 patients underwent surgery for non-clearing
vitreous hemorrhage due to diabetic retinopathy during
study period. Table 1 presents demographic and clinical
characteristics of patients. There were 17 patients in group
1, 13 in group 2, 14 in group 3, and 13 in group 4. The
age (p = 0.251), gender (p = 0.262) and diabetes duration
(p = 0.112) of the patients were similar in all groups.
The number of patients experienced complications was
3 in group 1 (17.6%), 3 in group 2 (23.1%), 3 in group
3 (21.4%) and 2 in group 4 (15.4% ). Complication rates
were comparable in all groups (p = 0.957). Of the patients
with complication, recurrent hemorrhage was observed in
6 patients including one patient in fluid group, 2 patients
in air tamponade group and 3 patients in perfluoropropane
gas tamponade group. Significant improvement in visual
acuity was achieved in all groups after surgery (Wilcoxon
test; p=0.001 for group 1, p=0.001 for group 2, p=0.034
for group 3 and p=0.007 for group 4). Mean postoperative
HbA1c was 9.54±2.08% (6.0-13.0%).
DISCUSSION

Picture 1: Sonography image of patients with non-clearing
vitreous hemorrhage.

Today, there is a rapid increase in the number of diabetic
individuals and it is estimated that there will be a half
billion individual with diabetes mellitus in 2030.6 Thus,
vision loss due to diabetic retinopathy will remain to
be an important health issue. The number of vitrectomy
surgeries for complications of diabetic retinopathy
is increasing due to advances in vitreoretinal surgery
equipments and increasing number of surgeons capable
to perform vitrectomy.7 Several complications including
cataract (39-57%), recurrent vitreous hemorrhage (1120%), neovascular glaucoma (3.2-7.1%), retinal tear and
detachment (4.3-27.7%) can be seen following successful
vitrectomy.8 Clinicians can use various tamponade agents
either during or after surgery in order to avoid these
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Table 1. Demographic and clinical data according to patient groups.
GROUP 1 (FLUID)

GROUP 2 (AIR)

GROUP 3
GROUP 4
(PERFLUOROPROPAN) (SILICONE)

AGE (Year)

59±7 (49-75)

60±11 (42-75)

59±9 (48-72)

53±8 (35-66)

0.251

GENDER

5 E/12 K

7 E/6 K

5 E/ 9 K

8 E/ 5 K

0.262

DIABETES
DURATION (Year)

17±7 (2-26)

11±5 (1-22)

10±5 (1-21)

11±4 (6-20)

0.121

PREOPERATIVE
VISUAL ACUITY
(LogMAR)

1.85±0.6 (2.20-0.30)

1.78±0.41 (2.20-1.00)

1.65±0.60 (2.20-0.5)

1.71±0.48 (2.20-1.0)

0.575

POSTOPERATIVE
VISUAL ACUITY
(LogMAR)

0.76±0.75 (2.20-0.10) 0.65±0.40 (1.30-0.10)

1.11±0.73 (2.20-0.1)

1.04±0.60 (2.20-0.15)

0.128

Complication

Recurrent
Hemorrhage (n=1)

Recurrent Hemorrhage Recurrent Hemorrhage
(n=2)
(n=3)

Neovascular
glaucoma (n=1)

0.975

Neovascular
glaucoma (n=2)

Retinal detachment
(n=1)

Retina detachment
(n=1)

troublesome complications for clinician and patient. The
most commonly used tamponade agents are air, sulfur
hexafluoride, perfluoropropane and silicone oil. Yang et al.
reported that 10% C3F8 use is beneficial to prevent early
postoperative vitreous hemorrhage in vitrectomy.5 In their
series, Kayık et al. reported that C3F8 was inadequate
to prevent vitreous hemorrhage after vitrectomy.9 In
a prospective, randomized study, Koutsandrea et al.
investigated hemostatic effect of SF6 in preventing
postoperative vitreous hemorrhage in vitrectomy surgeries
for diabetic retinopathy. Authors found no significant
difference in prevention of vitreous hemorrhage between
sulfur hexafluoride gas and balanced salt solution (BSS).
In addition, they emphasized that SF6 gas is not an
appropriate tamponade agent as it may trigger cataract in
phakic eyes.10 There are many studies using silicone oil as
intraocular tamponade after vitrectomy surgery in patients
with diabetic retinopathy. However, silicone oil was used
in advances PDR patients in these studies. Ramezani et al.
reported that silicone oil use as tamponade agent following
vitrectomy was associated with successful anatomic
outcomes but functional outcomes were not satisfactory
in patients with advanced diabetic retinopathy.11 Authors
also found that outcomes of heavy silicone oil were worse
in patients with macular detachment at baseline and
intraoperative iatrogenic tear. Shen et al. reported efficacy
of long-term use of silicone oil tamponade following
vitrectomy for treatment of complex retinal detachment
in PDR.12 Authors proposed that long-term silicone oil
tamponade will achieve anatomic and functional stability.
The complications reported were peri-silicone perforation,
neovascular glaucoma, elevated intraocular pressure due to

P value

pupillary blockade and silicone oil translocation to anterior
chamber.
There is a few number of studies comparing efficacy of
different tamponade agents in decreasing postoperative
complications after vitrectomy for PDR. Flaxel et
al. reported that there was no significant difference
between perfluoropropane gas and silicone oil regarding
postoperative retinal detachment in vitrectomy surgeries
performed in DR patients.13 Ando et al compared outcomes
of vitrectomy surgeries for DR in patient groups given
SF6, silicone oil as tamponade or no tamponade agent.
Authors reported improved visual acuity in majority of
patients received SF6 or no tamponade but limited visual
acuity gain in patients received silicone oil, attributing
these results to fact that silicone oil was used in eyes
with more severe involvement. As similar to our study,
Balakrishnan et al. compared eyes given no tamponade or
air, gas and silicone oil as tamponade agent in vitrectomy
performed for PDR and vitreous hemorrhage regarding
postoperative complications. In 6-monhts follow-up after
surgery, authors reported that tamponade use showed
no superiority to eyes with no tamponade use regarding
prevention of recurrent vitreous hemorrhage.3 We also
found that tamponade use had no effect on prevention of
postoperative complications in cases with isolated vitreous
hemorrhage in PDR. Balakrishnan et al. reported rate of
recurrent vitreous hemorrhage as 11.1% in tamponadefree, 11.1% in air, 6.7% in gas and 9.5% in silicone oil
groups.3 In our study, postoperative complication rate
was higher in fluid (17.6%), air (23.1%), gas (21.4%)
and silicone oil (15.4%) groups when compared to those
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reported by Balakrishnan et al. This may be due to poorer
postoperative glucose regulation in our patients [Mean
postoperative HbA1c was 9.54±2.08% (6.0-13.0%)].
Our study has several limitations. The number of patients
in study groups was relatively smaller. This is due to
inclusion of patients with vitreous hemorrhage alone and
exclusion of patients requiring intervention for proliferative
membranes. Thus, our results could not be true for patients
with advanced DM. We included patients with 6-months
follow-up; thus, our results could not be generalized for
longer follow-up. However, we believe that our study will
contribute to literature in this field in which there is limited
number of studies in the literature. There is a need for
multicenter studies to elucidate effectiveness of tamponade
agents in preventing postoperative complications in
vitrectomy surgeries performed for PDR complications.
CONCLUSION
In conclusion, tamponade agent use is unnecessary to
decrease postoperative complications in vitrectomy
surgeries performed for isolated vitreous hemorrhage
in DR patients when no tear is detected with successful
hemostasis during the surgery.
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