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Objective: The aim of this study was to investigate the incidence, risk factors, and treatment 

of elevated intraocular pressure (IOP) 1 year after vitrectomy in eyes without a history of 

glaucoma or ocular hypertension.

Patients and methods: This retrospective study comprised 256 eyes from 256 consecutive 

patients without a history of glaucoma or ocular hypertension who underwent vitrectomy and were 

followed up for 1 year. The incidence of elevated IOP at 1 year after vitrectomy was calculated. 

We compared the characteristics of patients with or without elevated IOP to identify possible 

risk factors for elevated IOP. The treatments used to control IOP were recorded and analyzed.

Results: A total of 50 patients (19.5%) had elevated IOP after vitrectomy at the 1-year follow-up. 

Tamponade was a significant risk factor for elevated IOP (P,0.05). The cumulative rates of 

elevated IOP in eyes with air, balanced salt solution, sulfur hexafluoride, perfluoropropane 

(C3F8), and silicone oil as the tamponade were 0, 10.8%, 5.9%, 19.8%, and 28.4%, respectively 

(P,0.05). About 68% of cases of elevated IOP occurred within 1 month after vitrectomy.  

At 1 year after vitrectomy, 29 patients (58.0%) had stopped their IOP-lowering drugs and 21 (42.0%) 

patients were continuing these drugs. About 65% of ocular hypertension patients who received 

silicone oil tamponade had not stopped IOP-lowering drugs; this rate was significantly greater than 

that of ocular hypertension patients who received C3F8 tamponade (18.2%, P,0.05).

Conclusion: Elevated IOP is a common complication after vitrectomy. Silicone oil tamponade 

was associated with greater risk of elevated IOP and had long-term effects on IOP. Drugs and 

surgery were used to control IOP, and some patients required long-term IOP-lowering therapy.

Keywords: ocular hypertension, vitrectomy, silicone oil, glaucoma

Introduction
Pars plana vitrectomy (PPV) is the most frequently used surgical procedure to treat 

a variety of retinal disorders. Ocular hypertension is a common complication after 

PPV.1–7 Risk factors for ocular hypertension after PPV include a history of glaucoma,8,9 

history of diabetes mellitus,8 scleral buckling procedures,10–12 lensectomy,13–15 the use of 

silicone oil12,16,17 or expanding gas,12,17 and others.6,18 The etiology of ocular hypertension 

following PPV is complicated, and open-angle and closed-angle mechanisms may be 

causative factors.

Several studies have investigated that the incidence of ocular hypertension in 

vitrectomized eyes (including all tamponade methods) varies from 18% to 28%,1–4,6 

and the incidence of elevated intraocular pressure (IOP) after vitrectomy with silicone 

oil ranges from 20% to 56%.5,7 Owing to the development of newer equipment and 

techniques for PPV and lensectomy, as well as changes to the indications for PPV, 
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it is important to examine the incidence of ocular hyperten-

sion after PPV and identify possible risk factors. In addition, 

little is known about the long-term prognosis of elevated 

IOP following PPV. Therefore, the objectives of this study 

were to analyze the incidence of and risk factors for ocular 

hypertension after PPV in eyes without a previous history of 

glaucoma or ocular hypertension and to assess the efficacy 

of pharmacological and surgical management of ocular 

hypertension following PPV.

Patients and methods
This retrospective study comprised 272 consecutive eyes 

from 272 patients who underwent PPV surgery at the 

Department of Ophthalmology and Visual Science, Eye and 

ENT Hospital of Fudan University, in November 2011 and 

were followed up for 1 year. This study was approved by 

the institutional review board/ethics committee of the Eye 

and ENT Hospital of Fudan University and adhered to the 

ethical standards of the Declaration of Helsinki. This study 

was explained to each patient, and each patient provided 

written informed consent for this study.

PPV was performed using a standard 20  G three-port 

system in all patients. Filtered air, balanced salt solution 

(BSS), 20% sulfur hexafluoride (SF6), 14% perfluoropropane 

(C3F8), or silicone oil were used as tamponades during vit-

rectomy. PPV was performed together with lensectomy and 

scleral bucking in some patients. The patients’ demographic, 

preoperative, intraoperative, and postoperative data were 

recorded. The preoperative and postoperative data included 

the best-corrected visual acuity, cup-to-disk ratio, IOP, 

fundus examination, and ocular medications. The data were 

recorded at the preoperative visit and postoperatively after 

PPV at 1 day, 1 week, 1 month after PPV, and monthly there-

after for 1 year. Intraoperative data included the indications 

for PPV, the tamponade fill during PPV, and the combination 

of lens surgery or scleral buckling. Ocular hypertension was 

defined as IOP $30 mmHg within 24 h after surgery,12,19 or 

IOP $25 mmHg any time between postoperative day 2 and 

6 weeks after surgery, or IOP $22 mmHg more than 6 weeks 

after surgery.20 Pharmacotherapy was the primary mode of 

managing ocular hypertension. Surgery was considered if 

IOP could not be controlled with maximum tolerable pharma-

cotherapy. Surgical interventions included Ahmed glaucoma 

valve implantation, silicone oil removal, and lensectomy.

Data analysis was conducted using SPSS Software 

(version 18.0; SPSS Inc., Chicago, IL, USA). Descriptive 

statistics including mean and SD were calculated for patient 

characteristics. Pearson’s χ2 test was used to compare 

categorical variables, and Student’s t-test was used to com-

pare continuous variables. Kaplan–Meier survival analysis 

was used to determine the cumulative rates of ocular hyper-

tension in each tamponade group, and the rates were com-

pared using the Mantel–Cox log-rank test. P-values of ,0.05 

were regarded as statistically significant.

Results
A total of 272 eyes from 272 consecutive patients who under-

went PPV were followed up for 1 year. Of these, 16 (5.9%) 

patients who had a history of glaucoma or ocular hyperten-

sion were excluded from the analyses. Therefore, 256 eyes 

from 256 patients were included in the analyses. A total of 

50 patients (19.5%) were diagnosed with ocular hypertension 

on at least one visit. Patients were divided into two groups 

based on the presence or absence of ocular hypertension.

The demographic characteristics and preoperative data 

of both groups are summarized in Table 1. Of 50 patients 

with ocular hypertension, 31 were male (62.0%) and 19 

were female (38.0%). Diabetes mellitus was present in 

10 patients (20.0%), and systemic hypertension was present 

in six patients (12.0%). There were 206 patients without 

ocular hypertension, of whom 125 were male (60.7%) and 

81 were female (39.3%). Diabetes mellitus was present in 

39 patients (18.9%), and systemic hypertension was present 

in 43 patients (20.9%). The mean age was 46.3±13.3 years 

and 50.8±16.6 years in patients with elevated IOP and normal 

IOP, respectively. The refractive error was -3.6±5.0 D 

and -3.0±5.6 D in patients with elevated IOP and normal 

Table 1 Demographics of the study population

Patients without 
elevated IOP

Patients with 
elevated IOP

P-value

N=206 % N=50 %

Age (years) 0.192*

Mean ± SD 50.8±16.6 46.3±13.3
Range 5–80 9–67

Preoperative IOP (mmHg) 0.980*
Mean ± SD 12.6±4.1 12.9±4.2
Range 5–20 3–21

Diopter (D) 0.971*
Mean ± SD -3.0±5.6 -3.6±5.0
Range -27 to 2 -14 to 2

Gender 0.864†

Male 125 60.68% 31 62.00%
Female 81 39.32% 19 38.00%

Medical history
DM 39 18.93% 10 20.00% 0.863†

HP 43 20.87% 6 12.00% 0.153†

Notes: *P-value by independent t-test. †P-value by Pearson’s χ2 test.
Abbreviations: DM, diabetes mellitus; HP, hypertension; IOP, intraocular pressure.
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IOP, respectively. The patient demographic characteris-

tics, including age, gender, history of systemic diseases, and 

refractive degree were not significantly different between 

the two groups of patients. The mean preoperative IOP was 

12.9±4.2 and 12.6±4.1 mmHg in patients with elevated IOP 

and normal IOP, respectively. The preoperative IOP was 

not significantly different between the two groups (P=0.980, 

independent t-test).

The intraoperative characteristics of patients are sum-

marized in Table 2. In patients with elevated IOP, the 

underlying ocular diseases necessitating PPV included macu-

lar diseases (2.0%), rhegmatogenous retinal detachment 

(48.0%), proliferative diabetic retinopathy (16.0%), trauma-

related vitreous retinal diseases (22.0%), vitreous hemor-

rhage of nondiabetic etiology (4.0%), and other diseases 

(8.0%). The types of ocular disease were not significantly dif-

ferent between the two groups (P=0.181, Pearson’s χ2 test). 

However, the incidence of elevated IOP was 3.7% (one of 

27 patients) in patients with macular diseases versus 21.4% 

(49 of 229 patients) in patients with non-macular diseases 

(including other diseases), and this difference was statisti-

cally significant (P=0.028, Pearson’s χ2 test). Tamponade was 

provided by BSS, 20% SF6, 14% C3F8, and silicone oil in 

8.0%, 2.0%, 44.0%, and 46.0% of patients with elevated IOP, 

respectively. Tamponade was provided by filtered air, BSS, 

20% SF6, 14% C3F8, and silicone oil in 4.9%, 16.0%, 7.8%, 

43.2%, and 28.2% of patients with normal IOP, respectively. 

The type of tamponade was significantly different between 

the two groups (P=0.036, Pearson’s χ2 test).

PPV was performed together with lens surgery in some 

patients. Among 50 patients with elevated IOP, 35 (70.0%) 

underwent PPV without lens surgery, 12 (24.0%) under-

went PPV with lensectomy, two (4.0%) underwent PPV 

with lensectomy and intraocular lens (IOL) implantation, 

and one (2.0%) underwent PPV with IOL removal. Among 

206 patients with normal IOP, 133 (64.6%) underwent 

PPV without lens surgery, 43 (20.9%) underwent PPV with 

lensectomy, 27 (13.1%) underwent PPV with lensectomy 

and IOL implantation, and three (1.5%) underwent PPV with 

IOL removal. The distribution of surgical procedures was 

not significantly different between the two groups (P=0.336, 

Pearson’s χ2 test).

PPV was performed in combination with scleral buckling 

in 2/50 (4.0%) patients with elevated IOP compared with 

15/206 (7.3%) patients with normal IOP. The proportion 

of patients who underwent PPV together with scleral buck-

ling was not significantly different between the two groups 

(P=0.541, Pearson’s χ2 test).

After analyzing the risk factors for elevated IOP based 

on the baseline and surgical procedures as listed in Tables 1 

and 2, only PPV tamponade type was a significant risk fac-

tor for elevated IOP. We compared the total proportion of 

eyes with elevated IOP in the different tamponade groups as 

shown in Figure 1. The number of patients in the air group, 

the BSS group, and the SF6 group was small; therefore, we 

combined these three groups with the others group in this 

comparison. As shown in Figure 1, the total proportion of 

eyes with elevated IOP in the silicone oil group, the C3F8 

group, and the others group was 28.4%, 19.8%, and 7.8%, 

respectively. The difference between the silicone oil group 

and the others group was significant (P=0.002, Pearson’s 

χ2 test). There was also a significant difference between 

the C3F8 group and the others group (P=0.034, Pearson’s 

χ2 test). There was no significant difference between the 

C3F8 group and the silicone oil group (P=0.166, Pearson’s 

χ2 test). To analyze the association between tamponade and 

elevated IOP over time, the onset and duration of elevated 

IOP according to the type of tamponade was examined, 

and the results are presented in Table 3 and Figure 2. As 

summarized in Table 3, the elevated IOP was detected at 

Table 2 Intraoperative characteristics of patients with and 
without elevated IOP

Patients 
without 
elevated IOP 

Patients 
with 
elevated IOP

P-value

N=206 % N=50 %

Diagnosis 0.181*
Macular diseases 26 12.62 1 2.00
Vitreous hemorrhage 19 9.22 2 4.00
Retinal detachment 91 44.17 24 48.00
Trauma related 40 19.42 11 22.00
PDR 24 11.65 8 16.00
Others 6 2.91 4 8.00

Tamponade 0.036*
Air 10 4.85 0 0.00
BSS 33 16.02 4 8.00
SF6 16 7.77 1 2.00
C3F8 89 43.20 22 44.00
Silicone oil 58 28.16 23 46.00

Combined lens surgery 0.336*
Without lens surgery 133 64.56 35 70.00
Lensectomy 43 20.87 12 24.00
Lensectomy + IOL 27 13.11 2 4.00
IOL removal 3 1.46 1 2.00

Combined scleral buckling 0.541*
Without SB 191 92.72 48 96.00
With SB 15 7.28 2 4.00

Note: *P-value by Pearson’s χ2 test.
Abbreviations: SF6, sulfur hexafluoride; C3F8, perfluoropropane; BSS, balanced 
salt solution; IOL, intraocular lens; IOP, intraocular pressure; PDR, proliferative 
diabetic retinitis; SB, scleral buckling.
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1 week after surgery in 10 (20.0%) patients, at 1 month in 

34 (68.0%) patients, at 3 months in 41 (82.0%) patients, at 

4–6 months in two (4.0%) patients, at 7–9 months in one 

(2.0%) patient, and at 10–12 months in six (12.0%) patients. 

Therefore, most of the patients experienced elevated IOP 

within 3 months after PPV. Fewer new cases of elevated 

IOP occurred at 4–9 months during the first year after PPV, 

and more new cases occurred at 10–12 months. In patients 

whose tamponade was provided by BSS or SF6, there were 

no new cases of elevated IOP beyond 3 months after surgery. 

By contrast, some patients whose tamponade was provided 

by C3F8 or silicone oil experienced elevated IOP more than 

3 months after surgery. We used Kaplan–Meier analysis to 

compare the cumulative rates of elevated IOP according to 

the type of tamponade. As shown in Figure 2, the cumulative 

rates of elevated IOP at 12 months after PPV were 28.4%, 

19.8%, 10.8%, 5.9%, and 0% for silicone oil, C3F8, BSS, 

SF6, and air, respectively. The cumulative rate of elevated 

IOP was significantly different between these types of tam-

ponade (P=0.008, Mantel–Cox log-rank test) indicating that 

the silicone oil tamponade was associated with the greatest 

risk of elevated IOP, followed by C3F8, SF6, BSS, and 

air. Therefore, silicone oil and C3F8 tamponades have a 

greater risk for elevated IOP compared with SF6, BSS, and 

air tamponades.

Pharmacotherapy was the primary mode of treating 

elevated IOP. As indicated in Table 4, only topical and sys-

temic IOP-lowering drugs were prescribed in 31/50 (62.0%) 

patients. These drugs were prescribed for temporary use 

in 21/50 (42.0%) patients, and for persistent use in 10/50 

(20.0%) patients. Surgical interventions to control IOP, 

including Ahmed glaucoma valve implantation, lensec-

tomy, and silicone oil removal, were used in 15/50 (30.0%) 

patients. These procedures were successful (ie, achieved a 

normal IOP without IOP-lowering drugs) in five eyes (10.0%) 

and were associated with qualified success (ie, achieved 

normal IOP with IOP-lowering drugs) in 10 eyes (20.0%). 

Figure 1 Comparison of the total proportion of eyes with elevated IOP among the 
different tamponade groups.
Notes: The proportion of eyes with elevated IOP was significantly higher in the 
silicone oil group than in the others group (combined air, BSS, and SF6 groups; 
P=0.002, Pearson’s χ2 test). The proportion of eyes with elevated IOP was significantly 
higher in the C3F8 group than in the others group (P=0.034, Pearson’s χ2 test). 
There was no significant difference in the proportion of eyes with elevated IOP 
between the silicone oil group and the C3F8 group (P=0.166, Pearson’s χ2 test). 
*Significant; **highly significant.
Abbreviations: SF6, sulfur hexafluoride; C3F8, perfluoropropane; BSS, balanced 
salt solution; IOP, intraocular pressure; NS, not significant.

Table 3 Number of eyes with elevated IOP according to tampon
ade type and time of onset

BSS Air SF6 C3F8 Oil Total Cumulative%

0–1 w 1 0 1 4 4 10 20.00%
1 w–1 m 2 0 0 12 10 24 68.00%
1 m–3 m 1 0 0 3 3 7 82.00%
4 m–6 m 0 0 0 0 2 2 86.00%
7 m–9 m 0 0 0 0 1 1 88.00%
10 m–12 m 0 0 0 3 3 6 100.00%
Total 4 0 1 22 23 50

Notes: Air, filtered air; oil, silicone oil.
Abbreviations: SF6, sulfur hexafluoride; C3F8, perfluoropropane; BSS, balanced 
salt solution; IOP, intraocular pressure; m, month; w, week.

Figure 2 Survival analysis of elevated IOP according to the type of tamponade used 
in PPV.
Note: The cumulative rate of elevated IOP was significantly different among the 
five types of tamponade (P=0.008, log-rank test) and was greatest for silicone oil 
tamponade.
Abbreviations: SF6, sulfur hexafluoride; C3F8, perfluoropropane; BSS, balanced 
salt solution; IOP, intraocular pressure; M, month; PPV, pars plana vitrectomy; 
W, week.

Table 4 Treatment outcomes of IOP elevation according to 
tamponade type

Drugs alone Surgery Drop 
treatmentTemporary Persistent Complete 

success
Qualified 
success

BSS 2 (50.00%) 2 (50.00%) 0 0 0
SF6 1 (100%) 0 0 0 0
C3F8 15 (68.18%) 3 (13.63%) 1 (4.55%) 0 3 (13.63%)
Oil 3 (13.04%) 5 (21.74%) 4 (17.39%) 10 (43.48%) 1 (4.35%)
Total 21 (42.00%) 10 (20.00%) 5 (10.00%) 10 (20.00%) 4 (8.00%)

Notes: Results are presented as N (%). Oil, silicone oil.
Abbreviations: SF6, sulfur hexafluoride; C3F8, perfluoropropane; BSS, balanced 
salt solution; IOP, intraocular pressure.
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In 4/50 (8.0%) eyes with elevated IOP, the IOP-lowering 

drugs were stopped because of near-total loss of vision; three 

of these eyes received C3F8 tamponade and one received 

silicone oil tamponade.

The outcomes of treating elevated IOP according to the 

type of tamponade are presented in Table 4. IOP-lowering 

drugs were prescribed for temporary use in 100.0%, 50.0%, 

68.2%, and 13.0% of patients who received SF6, BSS, C3F8, 

and silicone oil tamponades, respectively. The proportion 

of patients on long-term IOP-lowering drug use (including 

patients with persistent use of IOP-lowering drugs and 

patients with qualified success) was significantly different 

between the types of tamponade (P=0.004, Pearson’s χ2 test). 

These results suggest that the duration of IOP-lowering drug 

use differs between different types of tamponade. Silicone 

oil typically causes persistent damage to the aqueous out-

flow pathways and most patients who developed ocular 

hypertension after silicone oil tamponade required long-term 

administration of IOP-lowering drugs. By contrast, although 

C3F8 is associated with damage to the aqueous outflow 

pathways, these pathways recover over time necessitating 

short-term administration of IOP-lowering drugs.

Three patients (6.0%) with elevated IOP underwent 

Ahmed valve implantation, which kept IOP within the normal 

range. These three patients received silicone oil tamponade. 

One patient with C3F8 tamponade underwent lensectomy, 

which was successful. Among 23 patients with elevated 

IOP after silicone oil tamponade, 12 underwent surgery to 

remove silicone oil and reduce IOP within 1 year after PPV. 

As summarized in Table 5, after silicone oil removal, one 

patient achieved normal IOP without IOP-lowering drugs, 

10 patients achieved normal IOP with IOP-lowering drugs, 

and one patient could not achieve normal IOP with IOP-

lowering drugs. This patient underwent Ahmed valve 

implantation, which resulted in normal IOP.

Discussion
IOP elevation is one of the most common and severe com-

plications of PPV. Elevated IOP was reported to affect 

20%–60% of eyes after PPV.1–5 Various definitions of elevated 

IOP have been used in previous studies. In our study, ocu-

lar hypertension was defined as IOP $30 mmHg at 24 h 

after surgery,12,19 IOP $25  mmHg between postoperative 

day 2 and 6 weeks after surgery, or IOP $22 mmHg beyond 

6 weeks after surgery and required treatment.20

Many risk factors for elevated IOP after PPV were 

reported in previous studies. In particular, preexisting glau-

coma is a very important risk factor for elevated IOP after 

PPV.8,9 Phelps and Burton19 reported that among 817 patients, 

glaucoma preceded retinal detachment historically or based 

on clinical evidence in nearly 7% of patients. In our original 

cohort of 272 patients who underwent PPV, 5.9% had a 

history of glaucoma or ocular hypertension, which is similar 

to the value in their report. In fact, some patients with preex-

isting glaucoma were misdiagnosed before PPV. Therefore, 

the actual prevalence of glaucoma among patients undergoing 

PPV might exceed 5.9%. To detect risk factors for elevated 

IOP, other than the history of glaucoma or ocular hyperten-

sion, we excluded patients with a history of glaucoma or 

ocular hypertension from our study.

In our study, the cumulative rate of ocular hypertension 

after PPV in patients without a history of glaucoma or ocular 

hypertension was 19.5%, which is similar to the values 

reported elsewhere.17,21 Ocular hypertension was detected 

within 1 month after PPV in 68.0% of patients with elevated 

IOP, consistent with another study.22

Postoperative hemorrhage, inflammation, and pupillary 

block might contribute to early-onset ocular hypertension. 

Late-onset ocular hypertension may be caused by anterior 

synechiae, rubeosis iridis, migration of silicone oil into the 

anterior chamber, and long-term steroid use.23–25 In previ-

ous studies, the risk factors for ocular hypertension after 

PPV included the history of glaucoma,8 history of diabetes 

mellitus,8,12 the use of silicone oil and expanding gas 

tamponade,12,16,17 PPV combined with lensectomy,13–15 and 

scleral buckling.10–12 In our study, we excluded patients 

with a history of glaucoma to detect other risk factors and 

found that only tamponade was a significant risk factor for 

elevated IOP after PPV. The cumulative rates of ocular 

hypertension at 1 year after PPV were 28.4%, 19.8%, 10.8%, 

5.9%, and 0% for silicone oil, C3F8, BSS, SF6, and air, 

respectively. In patients who received silicone oil tamponade, 

the incidence of ocular hypertension continued to increase 

during the 1-year follow-up. By contrast, in patients who 

received SF6 or BSS tamponade, there were no new cases 

of ocular hypertension more than 3 months after PPV. The 

mechanism of IOP elevation varied among the different 

tamponade types. Preexisting glaucoma, steroid-induced 

ocular hypertension, and postoperative inflammation were 

Table 5 Outcomes of surgical procedures for the control of IOP

Complete 
success

Qualified 
success

Failure

N % N % N %

Valve implantation 3 100 0 0 0 0
Silicone oil removal 1 8.33 10 83.33 1 8.33
Lensectomy 1 100 0 0 0 0

Abbreviation: IOP, intraocular pressure.
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common mechanisms in the C3F8 and silicone oil groups. 

Furthermore, the migration of emulsified silicone oil into 

the anterior chamber might block or infiltrate the trabecular 

meshwork to cause angle-closure glaucoma or open-angle 

glaucoma with trabeculitis.24,26

The duration of ocular hypertension also differed among 

the tamponade types. Of note, most cases of ocular hyper-

tension were persistent in patients who received silicone 

oil tamponade and most of these patients continued to use 

IOP-lowering drugs until the last visit at 1 year after surgery, 

whereas most cases of ocular hypertension were temporary 

in patients who received C3F8 tamponade. These results 

indicate that the type of tamponade is a significant determi-

nant of the incidence and duration of ocular hypertension 

after PPV.

There are conflicting reports on whether lensectomy is a 

risk factor for ocular hypertension.13,14,27–29 In one long-term 

study of patients with late-onset open-angle hypertension or 

glaucoma after PPV, the incidence of late-onset open-angle 

hypertension was 15% in nonphakic eyes versus 1.4% in 

phakic eyes (P,0.05).13 In another study, the incidence of 

late-onset open-angle glaucoma was 2% in phakic eyes versus 

13% in pseudophakic eyes (P,0.05).14 The results of these 

studies suggest that the presence of a crystalline lens reduces 

the risk of open-angle glaucoma, and that lensectomy is a 

risk factor for late-onset open-angle glaucoma. However, in 

another study of late-onset open-angle glaucoma or ocular 

hypertension after simple PPV with or without lens surgery, 

lens surgery was not a risk factor for late-onset open-angle 

glaucoma.29 Moreover, another study that examined the inci-

dence of elevated IOP at 48 h after simple PPV combined 

with or without lensectomy and IOL implantation suggested 

that lensectomy is a risk factor for postoperative short-term 

ocular hypertension.15 However, in the current study, the 

incidence of elevated IOP was not significantly different 

between patients who did or did not undergo lens surgery. 

We speculate that, although lensectomy in combination with 

PPV might increase postoperative inflammation and the risk 

of open-angle ocular hypertension, it could decrease the risk 

of pupil block, which leads to closed-angle ocular hyperten-

sion especially when expanding gas or silicone oil is used as 

the tamponade in PPV. This might explain why lensectomy 

was not a significant risk factor for ocular hypertension after 

PPV in our study.

Once ocular hypertension was detected, the patient was 

treated pharmacologically or surgically to lower IOP. Surgical 

procedures to lower IOP in this study included silicone oil 

removal, Ahmed valve implantation, and lensectomy. 

Overall, 14/23 eyes with elevated IOP after silicone oil 

tamponade underwent IOP-lowering surgery compared with 

1/22 eyes that received C3F8 tamponade. About 65% of 

eyes with elevated IOP after silicone oil tamponade required 

persistent administration of IOP-lowering drugs compared 

with 14% of eyes after C3F8 tamponade. These results high-

light the different clinical outcomes of various tamponades 

used in PPV.

In the study by Budenz et al,30 silicone oil removal alone 

was associated with an overall success rate of 62.5% (includ-

ing complete success and qualified success) for reducing 

silicone oil-related ocular hypertension. In a study by Nguyen 

et al,21 silicone oil removal alone had a success rate of 57.1%. 

In the current study, silicone oil removal surgery was per-

formed in 12 patients to control IOP. This procedure was 

defined as complete success in one (8.3%) patient, as quali-

fied success in 10 (83.3%) patients, and was unsuccessful in 

one (8.3%) patient. This patient underwent Ahmed glaucoma 

valve implantation, which controlled IOP. Therefore, the 

overall success rate (including complete success and qualified 

success) of silicone oil removal to control IOP was higher 

in our study than in earlier studies.30 The higher success rate 

of silicone oil removal to control IOP in our study could be 

related to the introduction of newer IOP-lowering drugs, 

particularly prostaglandin analogs, in recent years.

Conclusion
In this study, tamponade, especially with expanding gas or 

silicone oil, was the only significant risk factor for ocular 

hypertension after PPV in patients without a history of glau-

coma. Lensectomy and scleral buckling were not significant 

risk factors for ocular hypertension after PPV in our study. 

The cumulative rate of ocular hypertension was higher in 

patients who received silicone oil tamponade than in patients 

who received other types of tamponade. Patients with ocular 

hypertension after PPV with silicone oil tamponade required 

long-term treatment with IOP-lowering drugs or surgery. 

Thus, patients who undergo PPV with silicone oil tamponade 

require long-term monitoring of IOP to detect ocular hyper-

tension. The shortcoming of this study is the lack of angle 

description of ocular hypertension. Our study should help 

clinicians to estimate the risk and management of ocular 

hypertension after PPV. The prospective investigations with 

longer follow-up may strengthen our results in the future.
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