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Abstract
Objectives: This study aimed to retrospectively evaluate the intraocular pressure (IOP) change in vitrectomized and non-vitrectomized
patients receiving 0.7 mg intravitreal dexamethasone implant to treat macular edema due to different indications.
Materials and Methods: The patients’ diagnoses, IOP values before receiving the intravitreal dexamethasone implant and in
follow-up examinations at 1-3 days, 1 month, 2 months, 3 months, 6 months, 9 months, and 12 months after implantation, pachymetry
values, medications used, and history of vitrectomy surgery were recorded.
Results: A total of 134 eyes of 112 patients between 46 and 85 years of age who received intravitreal dexamethasone implants were
evaluated. Seventeen eyes (12.7%) were vitrectomized and 117 (87.3%) were not vitrectomized. In non-vitrectomized eyes, the mean
IOP was 14.01±2.36 mmHg before and 14.8±2.96 at 1-3 days, 16.71±3.97 at 1 month, 17.88±5.27 at 2 months, 15.54±3.35 at 3
months, 15.1±3.24 at 6 months, and 14.61±3.71 mmHg at 12 months after receiving the first dose. In this group, the increases in
mean IOP at 1-3 days, 1 month, 2 months, and 3 months were significant compared to the mean IOP before the first dose (p<0.05). In
vitrectomized eyes, only the increase in mean IOP at 6 months was significant compared to the mean IOP before the first dose (p<0.05).
Twenty-three of the 134 eyes (17.2%) were prescribed 1-3 medications due to IOP elevation (one drug for 73.9%, two drugs for 17.4%,
and three drugs for 8.7% of these eyes).
Conclusion: The IOP increase that occurs as a side effect of intravitreal dexamethasone administration is generally mild and temporary
in both vitrectomized and non-vitrectomized eyes, regardless of indication. There was no cumulative effect in patients who received two
or three doses.
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Introduction
Corticosteroids are used topically, periocularly, or intravitreally
in the treatment of many inflammatory and autoimmune
ocular diseases. One of the complications of intravitreal steroid
administration is elevated intraocular pressure (IOP). Ocular
hypertension has been defined as an IOP ≥25 mmHg or ≥10
mmHg above baseline.1 Ocular hypertension can be a direct
result of increased intraocular volume or may occur due to the

adverse effect of steroids on aqueous drainage weeks or months
after administration.2 Risk factors include glaucoma, young age,
development of ocular hypertension after a previous injection,
uveitis, and high-dose steroid use. Detecting secondary ocular
hypertension is essential because most cases are asymptomatic
and it can lead to permanent vision loss if left untreated.
The dexamethasone implant (Ozurdex; Allergan Inc, Irvine,
CA) is injected into the vitreous cavity with a 22-gauge needle,
contains 0.7 mg dexamethasone, and releases corticosteroid for
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an average of 6 months.3 In animal studies it was observed that
the intravitreal dexamethasone (IVD) concentration peaked after
2 months and decreased rapidly between 2 and 3 months. After
6 months, the intravitreal concentration reaches an undetectable
level.4
In this study, we evaluated the IOP changes in vitrectomized
and non-vitrectomized eyes treated with 0.7 mg IVD implant
due to macular edema for different indications.

Materials and Methods
Ethical approval for the study was obtained from the
ethics committee of the Health Sciences University Fatih
Sultan Mehmet Training and Research Hospital. In this
retrospective, single-center clinical study, we evaluated patients
between 20 and 85 years of age who were followed up in
the retina unit of our hospital’s ophthalmology clinic and
underwent IVD implantation in one or both eyes due to
macular edema of varying etiology between April 2016 and
January 2018. Each intravitreal implant was administered
under topical anesthesia using a 22-gauge injector. Exclusion
criteria were as follows: presence of known glaucoma (primary
open-angle glaucoma, uveitic glaucoma, neovascular glaucoma,
angle closure glaucoma); receiving any intravitreal injection
within 3 months before receiving the first IVD implant;
an IOP higher than 21 mmHg before implantation; use
of systemic or topical corticosteroids; receiving subTenon
or subconjunctival steroid; presence of uncontrolled diabetes
mellitus with >10% HbA1c; presence of iris neovascularization
or intravitreal hemorrhage; having undergone laser therapy,
additional ocular surgery, or trauma during follow-up; history
of ocular cytomegalovirus or herpes infection; and presence
of infectious uveitis or retinitis. Each patient’s diagnosis, age,
IOP values before IVD implantation, and IOP and pachymetry
values measured with a tonometer/pachymeter (Canon TX-20P,
Canon Medical Systems, Japan) between 8:30 and 11:00 AM at
1-3 days, 1 month, 2 months, 3 months, 6 months, 9 months,
and 12 months after implantation were recorded. In addition,
history of pars plana vitrectomy and indication (e.g., diabetic
retinopathy, retinal detachment, macular hole, intravitreal
hemorrhage), need for IOP-lowering medication after IVD
implantation, and the number of medications initiated were
noted. The patients included in the study were divided into
two main groups, vitrectomized and non-vitrectomized. Nonvitrectomized patients were divided into subgroups according
to etiology: diabetic macular edema (DME), branch retinal vein
occlusion (BRVO), central retinal vein occlusion (CRVO), noninfectious uveitis, and macular edema associated with retinitis
pigmentosa (RP). All vitrectomized patients had completed
panretinal photocoagulation treatment for proliferative diabetic
retinopathy (DRP) and did not receive silicone oil or gas.
Statistical Analysis
Data were analyzed using the IBM SPSS Statistics version 22
(IBM Corp, Armonk, NY, USA) software package. The ShapiroWilk test was used to test whether the study data were normally
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distributed. In addition to descriptive statistical methods (mean,
standard deviation, frequency), Mann-Whitney U test was
used to compare quantitative data between two groups for
parameters that did not show normal distribution. Withingroup comparisons were performed with paired samples t-test
for normally distributed parameters and Wilcoxon signed rank
test for non-normally distributed parameters. Pearson correlation
analysis was used to examine relationships between normally
distributed parameters. Statistical significance was accepted at
p<0.05.

Results
A total of 134 eyes of 112 patients between the ages of 46 and
85 years who underwent IVD implantation in the retina unit of
our clinic between April 2016 and January 2018 were included
in the study. Of these, 17 eyes (12.7%) were vitrectomized and
117 (87.3%) were non-vitrectomized. In the non-vitrectomized
eyes, IVD implantation was performed for the diagnosis of
DME (n=65), BRVO (n= 32), CRVO (n= 10), non-infectious
uveitis (n= 8), and RP (n=2). Because the IVD implant provides
corticosteroid release for an average of 6 months, the second or
third IVD implants were administered 5-6 months after the last
dose if the macular edema persisted. Panretinal photocoagulation
for a diagnosis of PDR was completed in all vitrectomized eyes.
IVD was performed in 16 of these eyes due to DME and in 1 eye
due to macular edema associated with BRVO. The distribution
of diagnoses is shown in Table 1.
In non-vitrectomized eyes after the first IVD dose (n=117),
IOP was 25 mmHg in 1 eye with DME at 1-3 days and in 1 eye
with DME at 1 month. At 2 months after the first dose, IOP
was in the 30-40 mmHg range in 1 eye with DME, 30 mmHg
in 1 eye with BRVO, in the 25-30 mmHg range in 2 eyes with
BRVO and DME, and 25 mmHg in a total of 5 eyes with DME
(n=2), BRVO (n=2), and uveitis (n=1). One eye with DME had
an IOP of 25 mmHg at 3 months, and 1 eye with DME had an
IOP of 40 mmHg at 9 months. After the second dose (n=30),
IOP was 30 mmHg in 1 eye with DME at 1-3 days, 30-40
mmHg in 2 eyes with DME and 25-30 mmHg in 1 eye with
CRVO at 2 months, and 25 mmHg in 1 eye with BRVO at 3
months.
Among the vitrectomized eyes, none had IOP values of 25
mmHg or higher after the first dose of IVD (n=17), whereas
IOP was 25 mmHg in 1 eye with DME at 1 month and 25-30
mmHg in 1 eye with DME at 2 months after the second dose
of IVD (n=5). IOP higher than 25 mmHg was not observed
after the third dose of IVD in any non-vitrectomized (n=10) or
vitrectomized (n=1) eyes. The numbers of eyes with IOP values of
25 mmHg and higher according to group are shown in Table 2.
A total of 23 (17.2%) of the 134 eyes (21/117 nonvitrectomized, 2/17 vitrectomized) required IOP-lowering
medication. Of these, 1 medication was initiated in 73.9%,
2 medications in 17.4%, and 3 medications in 8.7% of the
eyes. IOP elevation that required surgical intervention was not
observed in any of the eyes.
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In non-vitrectomized eyes, the mean IOP was 14.01±2.36
mmHg before the first dose and 14.8±2.96 at 1-3 days,
16.71±3.97 at 1 month, 17.88±5.27 at 2 months, 15.54±3.35
at 3 months, 15.1±3.24 at 6 months, and 14.61±3.71 mmHg
at 12 months after the first dose (Table 3). In non-vitrectomized
eyes, the increases in mean IOP at 1-3 days, 1 month, 2
months, and 3 months were statistically significant compared
to the mean IOP before the first IVD implant (p<0.05). Mean
IOP at 6 months, 9 months, and 12 months did not differ
significantly from mean IOP before the first dose (p>0.05). In
non-vitrectomized eyes, there was no statistically significant
change in mean IOP at 1-3 days, 1 month, 3 months, or 6
months after the second dose (p>0.05) but mean IOP at 2
months was significantly increased compared to before the
second dose (p<0.05) (Table 4). In non-vitrectomized eyes, the
increase in mean IOP from before to 1-3 days after the second
dose was significantly greater than the increase in mean IOP
at the same period after the first dose (p<0.05). However, the
change in mean IOP at 1, 3, and 6 months compared to before
implantation did not differ significantly between the first and
second doses (p>0.05). Non-vitrectomized eyes showed no
significant change in mean IOP at 1-3 days or 1, 2, 3, 6, and 9
months after the third dose (p>0.05).
Because the eyes were not homogeneously distributed in the
vitrectomized and non-vitrectomized patient groups, as expected
in real life conditions, and because the etiopathology and course
of macular edema can vary, we also analyzed the eyes in our study
in subgroups according to their diagnosis. In non-vitrectomized
eyes treated with IVD due to DME (n=65), the mean IOP was
13.98±2.45 mmHg before the first dose and 15.00±3.12 at
1-3 days, 17.42±4.07 at 1 month, 18.08±5.41 at 2 months,
15.76±3.10 at 3 months, 15.14±3.41 at 6 months, 16.05±6.51
at 9 months, and 13.86±4.09 mmHg at 12 months. The increase
in IOP was statistically significant at 1-3 days, 1 month, 2
months, and 3 months compared to the mean IOP before the
first dose (p<0.05). Among these eyes that received a second IVD
implant (n=13), the change in mean IOP was not significant at
1-3 days (16.31±4.70 mmHg), 1 month (15.80±3.90 mmHg),
2 months (29.00±9.64 mmHg), 3 months (19.63±2.72
mmHg), or 6 months (15.14±2.80 mmHg) compared to
Table 1. Distribution of the diagnoses of patients who
underwent intravitreal dexamethasone implantation
Non-vitrectomized

Vitrectomized

Diagnosis

n

%

n

%

DME

65

55.6

16

94.1

BRVO

32

27.4

1

5.9

CRVO

10

8.5

0

0

UVEITIS

8

6.8

0

0

RP

2

1.7

0

0

Total

117

100

17

100

DME: Diabetic macular edema, BRVO: Branch retinal vein obstruction, CRVO: Central
retinal vein occlusion, RP: Retinitis pigmentosa

the mean IOP before the second dose (16.46±2.79 mmHg)
(p>0.05). Of these eyes that received a third IVD implant
(n=4), there was also no significant change in mean IOP at day
1-3 (14.50±1.73 mmHg), 1 month (16.67±3.22mmHg), or 3
months (13.00±1.41 mmHg) compared to the mean IOP before
the third dose (15.75±2.63 mmHg) (p>0.05).
In the non-vitrectomized eyes treated with the IVD implant
due to BRVO-related macular edema (n=32), the mean IOP
was 14.22±2.17 mmHg before the first dose and 15.09±2.35
at 1-3 days, 15.83±3.99 at 1 month, 18.18±5.96 at 2 months,
14.79±2.96 at 3 months, 14.83±2.82 at 6 months, 14.71±3.90
at 9 months, and 14.75±2.75 mmHg at 12 months. Only
the increase in IOP at 2 months was statistically significant
compared to the mean IOP before the first dose (p<0.05).
Among these eyes that received a second IVD implant (n=11),
the changes in mean IOP at 1-3 days (14.55±2.66 mmHg), 1
month (18.29±3.15 mmHg), 2 months (19.67±5.86 mmHg),
3 months (19.40±3.58 mmHg), and 6 months (19.33±2.08
mmHg) were not statistically significant compared to the mean
IOP before the second dose (14.91±2.39 mmHg) (p>0.05).
In the non-vitrectomized eyes that received an IVD implant
due to CRVO (n=10), the mean IOP was 14.10±2.60 mmHg
before the first dose and 14.30±3.34 at 1-3 days, 16.00±4.03
at 1 month, 15.50±1.29 at 2 months, 16.89±4.78 at 3 months,
and 19.00±2.83 mmHg at 12 months. There was no significant
change in mean IOP at 1-3 days, 1 month, 2 months, 3 months,
and 12 months compared to before the first dose or at 1-3 days,
1 month, 3 months, and 6 months compared to before the second
dose (p>0.05).
In the non-vitrectomized eyes that received an IVD implant
due to uveitis-related macular edema (n=8), the mean IOP was
13.25±2.55 mmHg before the first dose and 12.63±3.20 at
1-3 days, 14.75±2.50 at 1 month, 18.50±5.07 at 2 months,
13.33±3.79 at 3 months, and 15.00±2.00 mmHg at 12 months.
The changes in mean IOP at 1-3 days, 1 month, 2 months,
3 months, and 12 months were not statistically significant
compared to the mean IOP before the first dose (p>0.05). In
the 2 non-vitrectomized eyes treated with IVD implant due to
RP-related macular edema, the changes in mean IOP at 1-3 days
(15.00±1.41 mmHg) and 1 month (16.00±0.00 mmHg) were
not statistically significant compared to the mean IOP before
the first dose (14.00 ±1.41 mmHg) (p>0.05). When compared
according to diagnosis, no statistically significant difference
was observed in terms of IOP changes at 1-3 days, 1 month, 2
months, 3 months, or 6 months compared to pre-implant IOP
values with the first or second doses of IVD in non-vitrectomized
eyes (p>0.05) (Table 5).
In the vitrectomized eyes treated with IVD due to DME
(n=16), the mean IOP was 14.63±3.01 mmHg before the
first dose and 13.56±2.83 at 1-3 days, 14.27±2.90 at 1
month, 15.71±3.50 at 2 months, 15.80±4.52 at 3 months,
18.29±3.20 at 6 months, 15.67±4.51 at 9 months, and
15.00±1.41 mmHg at 12 months. The changes in mean
IOP at 1-3 days and at 1, 2, 3, 6, 9, and 12 months were
not significant (p>0.05). Among these eyes that received a
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second IVD implant (n=5), the changes in mean IOP at 1-3
days (17.20±3.35 mmHg), 1 month (19.00±4.97 mmHg), 2
months (20.00±6.00 mmHg), 3 months (20.67±2.3 mmHg),
and 6 months (17.00±1.41 mmHg) were not statistically
significant compared to the mean IOP before the second dose
(15.60±4.34 mmHg) (p>0.05). Only one vitrectomized eye
underwent IVD implantation for a diagnosis of BRVO. This
eye received a single dose and showed no significant change in
IOP at 1, 3, or 6 months (p>0.05).

Discussion
Corticosteroid-induced ocular hypertension is a complication
seen in patients with a previous diagnosis of glaucoma or a family
history of glaucoma. Elevated IOP values during corticosteroid
therapy usually return to normal when treatment is interrupted.
However, glaucomatous optic neuropathy may develop if the
diagnosis is missed. Therefore, it is essential to closely monitor
patients receiving corticosteroid therapy, especially children and
patients with a family history of ocular hypertension or glaucoma.
Studies have shown that IOP increases 1-2 months after
intravitreal 4 mg triamcinolone injection and that this increase
continues for approximately 3 months in non-vitrectomized
eyes.5,6 In a retrospective study evaluating 68 IVD implants in 38
eyes, 7 cases with IOP values above 21 mmHg were reported.7 In
the GENEVA study, IOP of 25 mmHg or higher was detected in
16% of patients treated with IVD, with the maximum increase
on day 60 and return to pre-implantation levels on day 180.8
These transient IOP increases did not require treatment or were
controlled with short-term topical antiglaucomatous drops. Only
5 patients needed surgical intervention or laser trabeculoplasty.
In another retrospective study evaluating 92 eyes, 50% of cases
showed transient IOP elevation that did not require treatment,

whereas 46.7% required glaucoma treatment and only 1 patient
required glaucoma surgery.9
Chin et al.10 reported in their study that IOP elevation
was an important side effect of IVD implantation that was
generally mild/moderate and transient. In a 3-year randomized
controlled study examining patients who underwent 0.7 mg
IVD implantation with DME as the indication, 144 (41.5%) of
a total of 347 patients needed to start antiglaucomatous drops, 4
(1.2%) were treated with laser or surgical procedures, and only 1
case (0.3%) required incisional glaucoma surgery.11 In our study,
IOP elevation was controlled with topical antiglaucomatous
drops in 23 (17.2%) of 134 eyes. None of these patients required
glaucoma surgery. After the first dose of IVD, IOP peak values
were observed at 2 months in the non-vitrectomized group
and at 6 months in the vitrectomized group, while IOP values
normalized in both groups after 6 months. After the second
IVD dose, peak IOP was observed at 2 months in the nonvitrectomized group and at 3 months in the vitrectomized
group, with IOP values again normalizing after 6 months in
both groups. The findings in the non-vitrectomized group are
consistent with the pharmacokinetics demonstrated in animal
studies.4 IOP elevation was also shown to peak at 2 months
after IVD implantation in the GENEVA study8 and in studies
by Mazzarella et al.9 and Meyer and Schönfeld.12 In another
retrospective study evaluating 59 eyes of 52 patients treated with
IVD, it was reported that IOP elevation showed no cumulative
effect in patients who received more than one implant.10 In
a 2015 study evaluating 15 eyes of 12 patients, there were 3
cases of IOP elevation controlled with topical treatment after
the first, second, and third IVD doses.13 In our study, there was
no significant difference in IOP changes at 1, 3, and 6 months
between the patients who received a single dose and those who

Table 2. Numbers of eyes in the vitrectomized and non-vitrectomized groups with IOP values of 25 mmHg or higher after
receiving the first and second doses. In the non-vitrectomized group, IOP values of 25 mmHg or higher were recorded after
the first dose in 13 eyes (8 with DME, 4 with BRVO, and 1 with uveitis) and after the second dose in 5 eyes (3 with DME, 1 with
CRVO, and 1 with BRVO); in the vitrectomized group, IOP values of 25 mmHg or higher were recorded after the second dose in
2 eyes with DME
Non-vitrectomized (n=117)
IOP (mmHg)

Vitrectomized (n=17)
25

25-30

30

30-40

40

25

25-30

1-3 days

1

0

0

0

0

0

0

1 month

1

0

0

0

0

0

0

2 months

5

2

1

1

0

0

0

3 months

1

0

0

0

0

0

0

9 months

0

0

0

0

1

0

0

1-3 days

0

0

1

0

0

0

0

1 month

0

0

0

0

0

1

0

2 months

0

1

0

2

0

0

1

3 months

1

0

0

0

0

0

0

First dose

Second dose

IOP: Intraocular pressure, DME: Diabetic macular edema, BRVO: Branch retinal vein occlusion, CRVO: Central retinal vein occlusion
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received two doses. Eyes in our study that received multiple IVD
implants showed a transient, mild to moderate increase in IOP
with no statistically significant cumulative effect after the second
and third doses. When compared by clinical diagnosis, there was
no statistically significant difference in mean IOP values.
Pars plana vitrectomy (PPV) can be beneficial in the
treatment of various conditions, such as diabetic retinopathy,
retinal detachment, macular hole, epiretinal membrane, and
intravitreal hemorrhage. IVD implantation is often necessary
after PPV surgery. Viscosity decreases in vitrectomized eyes.
It has been shown that intravitreal drugs such as anti-VEGF,
triamcinolone, and amphotericin B are cleared from the vitreous
faster in vitrectomized eyes.15,16,17 A study conducted in monkey
Table 3. IOP values (mmHg) after the first dose of
intravitreal dexamethasone in non-vitrectomized and
vitrectomized eyes
Surgery

Nonvitrectomized

Vitrectomized

IOP

n

Preop
1-3 days

Mean ± SD

Median

p

117 14.01±2.36

14

0.012*

117 14.8±2.96

14

Preop

87

14.15±2.39

14

1 month

87

16.71±3.97

16

Preop

51

14.31±2.15

14

2 months

51

17.88±5.27

17

Preop

72

14.21±2.63

14

3 months

72

15.54±3.35

15

Preop

49

14.24±2.56

14

6 months

49

15.1±3.24

15

Preop

30

14.33±2.43

14

9 months

30

14.6±6.8

14

Preop

23

14.13±2.4

14

12 months

23

14.61±3.71

14

Preop

17

14.35±3.12

14

1-3 days

17

13.41±2.81

14

Preop

12

13.75±3.11

14

1 month

12

14±2.92

14

Preop

7

14.71±3.4

14

2 months

7

15.71±3.5

16

Preop

11

14.36±3.75

14

3 months

11

15.82±4.29

16

Preop

8

15.13±3.98

14

6 months

8

17.75±3.33

18

Preop

3

17±4.36

14

9 months

3

15.67±4.51

16

Preop

2

18±5.66

14

12 months

2

15±1.41

15

0.000*
0.000*
0.008*

eyes demonstrated that the half-life of bevacizumab was reduced
by 60% in vitrectomized eyes compared to non-vitrectomized
eyes.18 Niwa et al.19 also showed that both intravitreal ranibizumab
and aflibercept had shorter half-lives in vitrectomized eyes. These
results suggest that the efficacy of intravitreal drug therapy may
vary in non-vitrectomized and vitrectomized eyes. However, in
a study conducted with rabbit eyes that received 0.7 mg IVD,
a similar pharmacokinetic profile was observed in vitrectomized
and non-vitrectomized eyes.20
The Ozurdex CHAMPLAIN study group published the
results of a study evaluating the safety and efficacy of IVD for
26 weeks in 55 vitrectomized eyes of patients with DME in
2011. According to their report, 16% of the cases had elevated
IOP. The proportion of patients with IOP values of 25 mmHg
or higher was 9% at week 8 and decreased to 0% at week 26.
In the same study, only 1 vitrectomized patient had IOP higher
than 35 mmHg at week 8, while 17% of the cases required
antiglaucomatous medication.21 In their study evaluating the
outcomes of IVD implant therapy in patients with DME,
Çevik et al.14 reported elevated IOP (25-30 mmHg) requiring
medical treatment in 1 of 9 vitrectomized eyes and 2 of 31 nonvitrectomized eyes. In another study evaluating the results of
IVD implantation in patients with DME, IOP values between
Table 4. IOP values (mmHg) after the second dose of
intravitreal dexamethasone in vitrectomized and nonvitrectomized eyes
Surgery

0.111
0.973
0.626

Nonvitrectomized

0.089
0.680
0.340
0.441
0.040*
0.785
0.655

Wilcoxon signed rank test, *p<0.05, IOP: Intraocular pressure, Preop: Before implantation,
SD: Standard deviation

Vitrectomized

IOP

n

Mean ± SD Median

p

Preop

30

15.8±2.58

15

0.108

1-3 days

30

14.8±3.84

14

Preop

16

15.81±1.91

15

1 month

16

16.63±3.65

16.5

Preop

7

16.43±3.55

15

2 months

7

24.86±8.13

24

Preop

18

16.61±2.57

15

3 months

18

18.39±3.74

17

Preop

12

16.08±2.91

15

6 months

12

16.67±3.42

16

Preop

5

15.6±4.34

14

1-3 days

5

17.2±3.35

18

Preop

4

12.75±1.5

14

1 month

4

19±4.97

19

Preop

3

15.33±5.77

15

2 months

3

20±6

20

Preop

3

15.33±5.77

15

3 months

3

20.67±2.31

22

Preop

2

17±7.07

17

6 months

2

17±1.41

17

0.378
0.028*
0.116
0.664
0.593
0.144
0.109
0.180
1.000

Wilcoxon signed rank test, *p<0.05, IOP: Intraocular pressure, Preop: Before implantation,
SD: Standard deviation
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Table 5. Evaluation of changes in intraocular pressure measured before and after the first and second doses of intravitreal
dexamethasone in non-vitrectomized eyes according to diagnosis
CRVO

DME

UVEITIS

BRVO

Mean ± SD

Mean ± SD

Mean ± SD

Mean ± SD

Preop - 1-3 days

0.2±2.97

1.02±3.24

-0.63±3.25

0.88±2.78

0.786

Preop - 1 month

2.13±4.79

3.30±4.33

-0.25±2.06

1.65±4.53

0.350

Preop - 2 months

0.00±2.71

3.88±5.57

4.25±2.22

3.88±6.01

0.564

Preop - 3 months

2.78±5.33

1.51±3.49

-1.00±1.00

0.68±3.45

0.452

Preop - 6 months

-

0.77±4.56

-

0.75±2.56

0.737

Preop - 1-3 days

-3.6±3.65

-0.15±3.34

-

-0.36±2.62

0.149

Preop - 1 month

-1.33±6.11

-0.40±2.70

-

2.86±3.93

0.311

Preop - 2 months

-

11.67±8.62

-

5.00±5.29

0.449

Preop - 3 months

-0.50±7.00

2.50±3.30

-

3.20±4.55

0.497

Preop - 6 months

1.05±9.19

-0.86±1.86

-

3.33±0.58

0.127

p

First dose

Second dose

Kruskal-Wallis Test; CRVO: Central retinal vein occlusion, DME: Diabetic macular edema, BRVO: Retinal vein branch obstruction, IOP: Intraocular Pressure, Preop: Before implantation, SD:
Standard deviation

21 and 35 mmHg were measured in both vitrectomized and
non-vitrectomized eyes 1 to 3 months after administration and
were controlled with topical treatment alone.22 Özdemir et al.23
also showed in their study that vitrectomized eyes receiving
IVD for a diagnosis of DME had significant IOP elevation
at 1, 3, and 6 months after implantation. In a retrospective
study of 59 vitrectomized and 127 non-vitrectomized eyes,
the frequency of IOP higher than 25 mmHg or at least 10
mmHg over baseline was 21.3% in non-vitrectomized eyes and
29.3% in non-vitrectomized eyes, IOP-lowering medication
was required in 26.0% of non-vitrectomized eyes and 28.8%
of vitrectomized eyes, and there was no significant difference
between vitrectomized and non-vitrectomized eyes in terms of
the incidence of ocular hypertension in patients with DME.24
In the present study including 117 non-vitrectomized eyes,
IOP after the first IVD dose was measured as 25 mmHg in 1
eye with DME at 1-3 days; 25 mmHg in 1 eye with DME at 1
month; 30-40 mmHg in 1 eye with DME, 30 mmHg in 1 eye
with BRVO, 25-30 mmHg in 2 eyes with BRVO and DME, and
25 mmHg in a total of 5 eyes with DME (n=2), BRVO (n=2),
and uveitis (n=1) at 2 months; 25 mmHg in 1 eye with DME
at 3 months; and 40 mmHg in 1 eye with DME at 9 months.
In the 30 non-vitrectomized eyes that received a second IVD
dose, IOP was measured as 30 mmHg in 1 eye with DME at
1-3 days; 30-40 mmHg in 2 eyes with DME and 25-30 mmHg
in 1 eye with CRVO at 2 months; and 25 mmHg in 1 eye with
BRVO at 3 months. Among the 17 vitrectomized eyes in our
study, we detected no significant IOP elevation after the first
dose of IVD, while of the 5 vitrectomized eyes that received
a second IVD dose, IOP was measured as 25 mmHg in 1 eye
with DME at 1 month and 25-30 mmHg in 1 eye with DME
at 2 months. We determined that the changes in IOP at 1-3
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days, 1 month, 2 months, and 3 months after the first IVD dose
were significant in non-vitrectomized eyes that underwent IVD
implantation due to DME. In addition, we observed significant
IOP elevation at 2 months in non-vitrectomized eyes that
underwent IVD implantation due to BRVO-related macular
edema. In the non-vitrectomized group, IOP measurements were
found to be significantly higher at 1-3 days, 1 month, 2 months,
and 3 months after IVD implantation, while there was no
significant difference in vitrectomized eyes at these time points,
which is inconsistent with the postoperative IOP elevation
seen as a complication of vitrectomy surgery. We believe these
results may be due to the fact that all of our vitrectomized
patients had completed panretinal photocoagulation treatment
for proliferative DRP and were not given silicone oil or gas,
and had no intraoperative complications. This result may also
be related to the more rapid vitreous clearance of IVD due to
decreased viscosity in vitrectomized eyes, as demonstrated with
other intravitreally administered drugs such as anti-VEGF,
triamcinolone, and amphotericin B.15,16,17
In a study evaluating IVD implantation in vitrectomized
patients with uveitis-related macular edema, the frequency
of IOP elevation was 47.1%. IOP was measured as 22-30
mmHg and 30-40 mmHg in 7 eyes (41.1%) and 1 eye (5.9%),
respectively, and returned to normal with medical treatment 8
weeks after implantation, with only 1 case required filtering
surgery.25 In addition, in a study examining 42 eyes undergoing
IVD implantation for the indication of macular edema associated
with non-infectious uveitis, IOP elevation over 21 mmHg was
reported in 8 (36.4%) of 22 non-vitrectomized eyes and 12 (60%)
of 20 non-vitrectomized eyes.26 In the 8 non-vitrectomized eyes
in our study that were treated with IVD for macular edema
associated with non-infectious uveitis, IOP was measured as 25
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mmHg in 1 eye at 2 months after the first dose and was below
25 mmHg in the other eyes. We detected no significant change
in IOP levels at 1-3 days, 1 month, 2 months, 3 months, and 12
months after implantation.
Dexamethasone, fluocinolone acetonide, and triamcinolone
were shown to activate different gene expression patterns
in the human trabecular network.27 The pharmacological
activity of dexamethasone differs from that of triamcinolone.
Dexamethasone is less lipophilic than triamcinolone and does
not accumulate in the trabecular network to the same degree,
and thus has a less pronounced IOP-elevating effect compared to
triamcinolone.28,29 When compared with the literature data, our
findings support that IVD implants may be safer than intravitreal
fluocinolone administration in terms of IOP elevation that may
require glaucoma surgery.30,31,32

Conclusion

References
1.

2.
3.
4.

5.
6.

In this study we evaluated IOP changes in patients who
underwent IVD implantation for the treatment of macular
edema for various indications by grouping the eyes as those with
and without a history of vitrectomy and also dividing them into
subgroups according to their diagnosis. We observed that both
vitrectomized and non-vitrectomized eyes that received the IVD
implant generally had mild and transient IOP elevation that
was independent of the indication for implantation and showed
no cumulative effect in eyes that received second and third
doses. This study has some limitations because it was conducted
retrospectively and in a single center. The long-term prognosis of
eyes with elevated IOP is unknown. These cases should be closely
followed due to the risk of glaucoma in the future. A strength
of our study is that we compared a large group of patients who
received IVD implants for various indications by classifying
them as vitrectomized and non-vitrectomized and dividing
them into subgroups according to diagnosis. Studies with larger
patient groups and more comprehensive follow-up may yield
more definite results. Prospective clinical studies are needed to
evaluate the safety of IVD implantation.

7.

Ethics
Ethics Committee Approval: Ethical approval for the
study was obtained from the ethics committee of the Health
Sciences University Fatih Sultan Mehmet Training and Research
Hospital.
Informed Consent: Obtained.
Peer-review: Externally peer reviewed.

13.

Authorship Contributions
Surgical and Medical Practices: M.G., S.A.K., Concept: S.A.K.,
B.A., M.G., Design: B.A., M.G., S.A.K., Data Collection or
Processing: M.G., A.Ç., Analysis or Interpretation: S.A.K., B.A.,
M.G., Literature Search: M.G., A.Ç., Writing: M.G., S.A.K.
Conflict of Interest: No conflict of interest was declared by
the authors.
Financial Disclosure: The authors declared that this study
received no financial support.

8.

9.

10.

11.

12.

14.

15.

16.
17.
18.

Haller JA, Kuppermann BD, Blumenkranz MS, Williams GA, Weinberg
DV, Chou C, Whitcup SM; Dexamethasone DDS Phase II Study Group.
Randomized controlled trial of an intravitreous dexamethasone drug
delivery system in patients with diabetic macular edema. Arch Ophthalmol.
2010;128:289-296.
Taylor SR, Isa H, Joshi L, Lightman S. New developments in corticosteroid
therapy for uveitis. Ophthalmologica. 2010;224(Suppl. 1):46-53.
Kiddee W, Trope GE, Sheng L, Beltran-Agullo L, Smith M, Strungaru MH,
Baath J, Buys YM. Intraocular pressure monitoring post intravitreal steroids:
a systematic review. Surv Ophthalmol. 2013;58:291-310.
Chang-Lin JE, Attar M, Acheampong AA, Robinson MR, Whitcup SM,
Kuppermann BD, Welty D. Pharmacokinetics and pharmacodynamics of a
sustained-release dexamethasone intravitreal implant. Invest Ophthalmol Vis
Sci. 2011;52:80-86.
Jones R, Rhee DJ. Corticosteroid-induced ocular hypertension and glaucoma:
a brief review and update of the literature. Curr Opin Ophthalmol.
2006;17:163-167.
Schindler RH, Chandler D, Thresher R, Machemer R. The clearance of
intravitreal triamcinolone acetonide. Am J Ophthalmol. 1982;93:415-417.
Tomkins-Netzer O, Taylor SR, Bar A, Lula A, Yaganti S, Talat L, Lightman
S. Treatment with repeat dexamethasone implants results in long-term disease
control in eyes with noninfectious uveitis. Ophthalmology. 2014;121:16491654.
Haller JA, Bandello F, Belfort R Jr, Blumenkranz MS, Gillies M, Heier
J, Loewenstein A, Yoon YH, Jacques ML, Jiao J, Li XY, Whitcup SM;
OZURDEX GENEVA Study Group. Randomized, sham-controlled trial of
dexamethasone intravitreal implant in patients with macular edema due to
retinal vein occlusion. Ophthalmology. 2010;117:1134-1146. e1133.
Mazzarella S, Mateo C, Freixes S, Burés-Jelstrup A, Rios J, Navarro R,
García-Arumí J, Corcóstegui B, Arrondo E. Effect of intravitreal injection of
dexamethasone 0.7 mg (Ozurdex(R)) on intraocular pressure in patients with
macular edema. Ophthalmic Res. 2015;54:143-149.
Chin EK, Almeida DRP, Velez G, Xu K, Peraire M, Corbella M, Elshatory
YM, Kwon YH, Gehrs KM, Boldt HC, Sohn EH, Russell SR, Folk
JC, Mahajan VB. Ocular Hypertension after Intravitreal Dexamethasone
(Ozurdex) Sustained-Release Implant. Retina. 2017;37:1345-1351.
Maturi RK, Pollack A, Uy HS, Varano M, Gomes AM, Li XY, Cui H, Lou J,
Hashad Y, Whitcup SM; Ozurdex MEAD Study Group. Intraocular Pressure
in Patients with Diabetic Macular Edema Treated with Dexamethasone
Intravitreal Implant in the 3-Year Mead Study. Retina. 2016;36:1143-1152.
Meyer LM, Schönfeld C-L. Secondary glaucoma after intravitreal
dexamethasone 0.7 mg implant in patients with retinal vein occlusion: a oneyear follow-up. J Ocul Pharmacol Ther. 2013;29:560-565.
Scaramuzzi M, Querques G, Spina CL, Lattanzio R, Bandello F. Repeated
intravitreal dexamethasone implant (Ozurdex) for diabetic macular edema.
Retina. 2015;35:1216-1222.
Çevik SG, Yılmaz S, Çevik MT, Akalp FD, Avcı R. Comparison of
the effect of intravitreal dexamethasone implant in vitrectomized and
nonvitrectomized eyes for the treatment of diabetic macular edema. J
Ophthalmol. 2018;2018:1757494.
Lee SS, Ghosn C, Yu Z, Zacharias LC, Kao H, Lanni C, Abdelfattah N,
Kuppermann B, Csaky KG, D’Argenio DZ, Burke JA, Hughes PM,
Robinson MR. Vitreous VEGF clearance is increased after vitrectomy. Invest
Ophthalmol Vis Sci. 2010;51:2135-2138.
Chin H-S, Park T-S, Moon Y-S, Oh J-H. Difference in clearance of intravitreal
triamcinolone acetonide between vitrectomized and nonvitrectomized eyes.
Retina. 2005;25:556-560.
Doft BH, Weiskopf J, Nilsson-Ehle I, Wingard Jr LB. Amphotericin
clearance in vitrectomized versus nonvitrectomized eyes. Ophthalmology.
1985;92:1601-1605.
Kakinoki M, Miyake T, Sawada O, Sawada T, Kawamura H, Ohji M. The
clearance of intravitreal bevacizumab in vitrectomized macaque eyes. Invest
Ophthalmol Vis Sci. 2011;52:5630-5630.

371

Turk J Ophthalmol 51; 6: 2021

19. Niwa Y, Kakinoki M, Sawada T, Wang X, Ohji M. Ranibizumab and
aflibercept: intraocular pharmacokinetics and their effects on aqueous VEGF
level in vitrectomized and nonvitrectomized macaque eyes. Invest Ophthalmol
Vis Sci. 2015;56:6501-6505.
20. Chang-Lin JE, Burke JA, Peng Q, Lin T, Orilla WC, Ghosn CR, Zhang KM,
Kuppermann BD, Robinson MR, Whitcup SM, Welty DF. Pharmacokinetics
of a sustained-release dexamethasone intravitreal implant in vitrectomized and
nonvitrectomized eyes. Invest Ophthalmol Vis Sci. 2011;52:4605-4609.
21. Boyer DS, Faber D, Gupta S, Patel SS, Tabandeh H, Li XY, Liu CC, Lou
J, Whitcup SM; Ozurdex CHAMPLAIN Study Group. Dexamethasone
intravitreal implant for treatment of diabetic macular edema in vitrectomized
patients. Retina. 2011;31:915-923.
22. Wang J-K, Huang T-L, Chang P-Y. Effect of dexamethasone intravitreal
implant in vitrectomized and nonvitrectomized eyes of Taiwanese patients
with treatment-naïve diabetic macular edema. J Formos Med Assoc.
2020;119:1619-1625.
23. Özdemir HB, Hasanreisoğlu M, Yüksel M, Ertop M, Gürelik G, Özdek Ş.
Effectiveness of Intravitreal Dexamethasone Implant Treatment for Diabetic
Macular Edema in Vitrectomized Eyes. Turk J Ophthalmol. 2019;49:323327.
24. Rezkallah A, Malclès A, Dot C, Voirin N, Agard É, Vié AL, Denis P, Mathis
T, Kodjikian L. Evaluation of efficacy and safety of dexamethasone intravitreal
implants of vitrectomized and nonvitrectomized eyes in a real-world study. J
Ocul Pharmacol Ther. 2018;34:596-602.
25. Adán A, Pelegrín L, Rey A, Llorenç V, Mesquida M, Molins B, Ríos J, Keller J.
Dexamethasone intravitreal implant for treatment of uveitic persistent cystoid
macular edema in vitrectomized patients. Retina. 2013;33:1435-1440.

372

26. Pelegrín L, De La Maza M, Molins B, Ríos J, Adán A. Long-term
evaluation of dexamethasone intravitreal implant in vitrectomized and nonvitrectomized eyes with macular edema secondary to non-infectious uveitis.
Eye. 2015;29:943-950.
27. Nehmé A, Lobenhofer EK, Stamer WD, Edelman JL. Glucocorticoids with
different chemical structures but similar glucocorticoid receptor potency
regulate subsets of common and unique genes in human trabecular meshwork
cells. BMC Med Genomics. 2009;2:58.
28. Edelman JL. Differentiating intraocular glucocorticoids. Ophthalmologica.
2010;224 Suppl 1:25-30.
29. Thakur A, Kadam R, Kompella UB. Trabecular meshwork and lens
partitioning of corticosteroids: implications for elevated intraocular pressure
and cataracts. Arch Ophthalmol. 2011;129:914-920.
30. Jaffe GJ, Martin D, Callanan D, Pearson PA, Levy B, Comstock T; Fluocinolone
Acetonide Uveitis Study Group. Fluocinolone acetonide implant (Retisert)
for noninfectious posterior uveitis: thirty-four–week results of a multicenter
randomized clinical study. Ophthalmology. 2006;113:1020-1027.
31. Multicenter Uveitis Steroid Treatment (MUST) Trial Research Group,
Kempen JH, Altaweel MM, Holbrook JT, Jabs DA, Louis TA, Sugar
EA, Thorne JE. Randomized comparison of systemic anti-inflammatory
therapy versus fluocinolone acetonide implant for intermediate, posterior, and
panuveitis: the multicenter uveitis steroid treatment trial. Ophthalmology.
2011;118:1916-1926.
32. Goldstein DA, Godfrey DG, Hall A, Callanan DG, Jaffe GJ, Pearson PA,
Usner DW, Comstock TL. Intraocular pressure in patients with uveitis treated
with fluocinolone acetonide implants. Arch Ophthalmol. 2007;125:14781485.

