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Purpose: The purpose of this study was to compare the effectiveness of intravitreal injection
(IVT) versus posterior subtenon infusion (STI) of triamcinolone acetonide performed during
phacoemulsification cataract surgery in eyes with refractory diffuse diabetic macular edema.

Methods: Twenty-four eyes of 24 patients with refractory diffuse diabetic macular edema
scheduled to undergo phacoemulsification cataract surgery were randomly assigned to re-
ceive either a 4-mg IVT (n = 12) or a 40-mg STI (n = 12) of triamcinolone acetonide during
cataract surgery. Comprehensive ophthalmic evaluation, including best-corrected visual acu-
ity, intraocular pressure, and central macular thickness measured with optical coherence
tomography, was performed at baseline and at 1, 4, 8 = 1, 12 = 2, and 24 = 2 weeks
postoperatively.

Results: Ten patients from the IVT group and 9 patients from the STI group completed
the 24-week study visit. Mean baseline best-corrected visual acuity (logarithm of the
minimum angle of resolution) was 20/259 and 20/222 in the IVT and STI groups, respec-
tively (t = 0.41; P = 0.3407). A significant improvement in best-corrected visual acuity was
observed only in the IVT group at 4 weeks (mean difference *+ standard error, improved to
20/116; P = 0.0437), 8 weeks (20/110; P = 0.0355), and 12 weeks (20/121; P = 0.0471)
postoperatively. There was no significant change from baseline in mean intraocular pressure in
either group. Mean = standard error baseline central macular thickness was 474.1 = 42.4 um
and 490.8 = 70.8 um in the IVT and STI groups, respectively ( = 0.21; P = 0.5807). The central
macular thickness reductions after surgery at all study follow-up visits were significantly
greater in the IVT group than in the STI group (P < 0.05).

Conclusion: These data suggest that IVT is more effective than STI of triamcinolone
acetonide for the management of refractory diffuse diabetic macular edema in eyes
undergoing phacoemulsification. Further investigation of a larger number of patients with
longer follow-up is necessary to confirm these findings.
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Macular edema is a leading cause of decreased
visual acuity in patients with diabetic retinopa-
thy.!2 Moreover, patients with diabetic retinopathy
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have a higher risk for macular edema onset or wors-
ening after cataract surgery than patients without di-
abetic retinopathy.3-> This susceptibility is related to
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the association between perioperative inflammation
and breakdown of the blood-retinal barrier, especially
in patients with previous microvascular changes sec-
ondary to diabetic retinopathy.6—8 To decrease the risk
of macular edema worsening after cataract surgery,
preexisting diabetic macular edema (DME) is gener-
ally treated before cataract surgery.’

Laser photocoagulation is the standard of care treat-
ment for DME, based on findings of the Early Treat-
ment Diabetic Retinopathy Study (ETDRS) and recent
clinical trials.!-'! However, because visual acuity im-
provement after laser treatment is observed infre-
quently, and because of the frequent recurrence or
persistence of DME (refractory DME) after laser treat-
ment, particularly in eyes presenting with angio-
graphically diffuse macular edema,!>-1¢ there is a need
for alternative treatments for the management of
DME. In addition, for some patients with significant
cataract, precise visualization of posterior pole struc-
tures may not be possible, so that pharmacological
therapy with intravitreal agents may be preferable to
laser treatment.

Among pharmacological treatments currently under
investigation for DME, intravitreal injection (IVT) of
triamcinolone acetonide (TA)'3-' and of antiangio-
genic agents such as bevacizumab,?9-2¢ pegaptanib,?’
and ranibizumab?® has been reported to be associated
with favorable remodeling of the macular architecture
and visual acuity improvement in primary DME.6-17
However, in cases of refractory DME, antivascular
endothelial growth factor agents have been reported to
have a very transient and subtle effect on best-cor-
rected visual acuity (BCVA) improvement and central
macular thickness (CMT) reduction, especially com-
pared with intravitreal triamcinolone.?° In view of
these results, and considering the inflammatory reac-
tion triggered by cataract surgery, we conducted a
randomized, prospective study to compare the mor-
phologic and visual acuity outcomes associated with a
single intravitreal versus subtenon infusion (STI) of
TA during cataract surgery for the management of
refractory diffuse DME.

Methods

The study protocol adhered to the tenets of the Dec-
laration of Helsinki and was approved by the local insti-
tutional review board, and all participants gave written
informed consent before entering into the study. All
patients evaluated in the Retina Section of the Depart-
ment of Ophthalmology, School of Medicine of Ribeirdo
Preto, with a diagnosis of cataract and refractory DME in
at least 1 eye between September 2007 and February
2009 were invited to participate in the study.

Throughout the study, measurements of BCVA with
ETDRS and CMT using third-generation optical coher-
ence tomography (OCT) were performed before other
study procedures by a masked certified examiner. Oph-
thalmic evaluation, fundus photography, and fluorescein
angiography were performed by two retina specialists
(C.T. and M.S.F.) who were aware of treatment assign-
ment. Study data were collected, interpreted, and ana-
lyzed by two other masked investigators (R.J. and A.M.).

Patient Eligibility and Baseline Evaluation

A total of 24 patients with refractory diffuse DME
and cataract in at least 1 eye based on clinical exam-
ination and fluorescein angiography were identified. If
both eyes were eligible for treatment, the eye with
worse visual acuity was included. Nineteen out of 24
patients were ultimately included in the analyses (2
patients from the IVT group and 3 patients from the
STI group missed 2 consecutive study visits and were
excluded from analyses).

Inclusion Criteria

1. Refractory DME (defined herein as the presence
of “clinically significant macular edema”—as
per ETDRS criteria—despite at least 1 session
of macular laser photocoagulation performed at
least 3 months earlier) and diffuse fluorescein
leakage involving the foveal center and most of
the macular area on fluorescein angiography

2. Best-corrected visual acuity between 0.3 loga-
rithm of the minimum angle of resolution (log-
MAR) (20/40) and 1.6 logMAR (20/800)

3. Central subfield macular thickness >300 wm
on OCT

4. Presence of cataract with grade 2 or higher nu-
clear opalescence?® and sufficient to impede ad-
equate grid laser retreatment

Exclusion Criteria

—

. Aphakic or pseudophakic eyes

2. Glycosylated hemoglobin (HbA1C) level >10%

3. History of glaucoma or ocular hypertension [de-
fined as an intraocular pressure (IOP) >22 mmHg]

4. An ocular condition (other than diabetes) that, in

the opinion of the investigator, might affect mac-

ular edema or alter visual acuity during the

course of the study (e.g., retinal vein occlusion,

uveitis or other ocular inflammatory disease,

neovascular glaucoma)

Systemic corticosteroid therapy

6. Uncontrolled hypertension (according to guide-

lines of the seventh report of the Joint National

e
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Committee on Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure)
7. Any condition affecting follow-up or documentation

Each patient received a detailed ophthalmologic ex-
amination including measurement of BCVA according
to a standardized refraction protocol using a retroillumi-
nated Lighthouse for the Blind distance visual acuity
test chart (using modified ETDRS charts 1, 2, and R),
applanation tonometry, undilated and dilated slit-lamp
biomicroscopic examination, indirect fundus exami-
nation, and color fundus photography and fluorescein
angiography.

Cataract grading was performed according to the
Lens Opacity Classification System I11,2° which con-
sists of slit-lamp evaluation of the lens opacity giving
scores, in a decimal scale, for nuclear color, nuclear
opalescence, cortical cataract, and posterior subcapsu-
lar cataract. For intraocular lens power measurement,
keratometry was done with a Topcon autorefractor
(KR8800, Topcon, Tokyo, Japan), and axial length
was measured using Alcon OcuScan RXP A-Scan
Biometry (Alcon, Fort Worth, TX).

Third-generation OCT evaluation (Stratus Tomog-
rapher, Model 3000, Carl Zeiss Ophthalmic Systems
Inc., Humphrey Division, Dublin, CA) was performed
in all patients and consisted of 6 linear 6.00-mm scans
orientated at intervals of 30° and centered on the
foveal region. To optimize accuracy of OCT data,
automatic delineation of the inner and outer bound-
aries of the neurosensory retina generated by OCT
built-in software was verified for each of the six scans
using the “retinal thickness (single eye)” analysis pro-
tocol.3% Central macular thickness values were auto-
matically calculated because the average thickness of
a central macular region 1,000 wm in diameter cen-
tered on the patient’s foveola by built-in OCT3 soft-
ware using the “retinal thickness/volume” analysis
protocol. Good reproducibility of these measurements
using this method and the feasibility of this method to
monitor and detect DME?! and macular edema after
cataract surgery3? have been described elsewhere.

Treatment Assignment

Each patient was randomly assigned to receive ei-
ther 1 IVT of 4 mg/0.1 mL of TA or an STI of 40 mg/1
mL of TA at the conclusion of phacoemulsification
cataract surgery, which was performed within 1 week
of baseline. Patients assigned to intravitreal triamcin-
olone constituted the IVT group, and those assigned to
subtenon triamcinolone infusion constituted the STI
group.

For the IVT group, 4 mg of preservative-free TA
(Triancinolona 40 mg/mL, Ophthalmos, Sao Paulo,

Brazil) was used, and for the STI group, 1 mL (40 mg)
of the same triamcinolone formation was infused into
the subtenon space, using a technique described else-
where.!> The phacoemulsification procedure included
the following steps: 3.0 clear cornea incision, “stop
and chop” phacoemulsification technique (Legacy,
Alcon), type 7B foldable intraocular lens (Alcon) in-
sertion, and 1 nylon 10.0 stitch to close the clear
cornea incision.

All treatments were performed by the same physicians
under sterile conditions (L.R.L., phaco surgery; R.J.,
triamcinolone injections). In addition, 1 drop of cipro-
floxacin 0.3% every 3 hours was used postoperatively for
2 weeks.

Follow-Up Examinations and Outcome Measures

Patients were scheduled for follow-up examinations
at weeks 1, 4, 8 (£1), 12 (£2), and 24 (£2) after
surgery. At these visits, patients’ BCVA was deter-
mined after ETDRS refraction, and they underwent
complete ophthalmic examination using the same pro-
cedures as at baseline, with the exception of fluores-
cein angiography, which was performed only at the
final (week 24) follow-up visit.

Primary outcome measures were 1) macular remod-
eling on OCT (changes in CMT) and 2) changes in
ETDRS BCVA from baseline. Secondary outcomes
included the presence of changes in IOP and occur-
rence of complications.

Statistical Analysis

Intraindividual differences from baseline of BCVA
(logMAR) and IOP at the four follow-up periods after
treatment (e.g., BCVA — BCVA at baseline) were
calculated to analyze the effect of treatment on visual
acuity during follow-up, whereas a quotient between
CMT values at the four periods after treatment and the
baseline (CMT/CMT at baseline) was used for macu-
lar thickness comparisons. In intragroup comparison,
a statistically significant effect was defined as a dif-
ference from zero for intraindividual BCVA and 10P
mean differences, and in a factor of 1 for intraindi-
vidual CMT. Intergroup comparison was done by
comparing the intraindividual differences or ratios be-
tween groups with a nonpaired #-test. Statistical anal-
yses were performed using JMP software, version
7.0.2 (SAS Institute Inc., Cary, NC).

Results

Between September 2007 and February 2009, 19
patients completed the 24-week study period (Figure
1). Seven eyes (n = 3, IVT group; n = 4, STI group)
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BCVA - BCVA at baseline (LogMAR)

CMT / CMT at baseline (%)

IOP - IOP at baseline (mmHg)

1 4 8 12 24

Follow-up time (weeks)

Fig. 1. A. Circles represent means, and error bars represent the 95%
confidence limits of the intraindividual differences of BCVA (log-
MAR). B. Intraindividual ratio of CMT (%). C. Intraindividual differ-
ences of IOP (mmHg) versus follow-up time in weeks. Full lines
connect means in the IVT group, and dashed lines connect means in the
STI group; asterisks indicate significant difference between groups
(*P < 0.05).

had proliferative diabetic retinopathy treated by pan-
retinal photocoagulation at least 6 months before ini-
tial evaluation. Five patients (2 from the IVT group
and 3 from the STI group) missed 2 consecutive visits
and were excluded.

Baseline characteristics are summarized in Table 1.
There were no significant differences between groups
regarding age, sex, severity of diabetic retinopathy,
number of previous focal or grid laser sessions, or lens

opacity scores (Table 2). The outcome measures are
discussed in the following sections.

Central Macular Thickness

Central macular thickness (mean * standard error)
at baseline was 474.1 = 42.4 um in the IVT group and
490.8 = 70.8 wm in the STI group (+ = 0.21; P =
0.5807). In the IVT group, CMT was significantly
reduced from baseline at week 1 to week 24 after
treatment. The maximal CMT reduction was observed
at week 4: 54% * 17%. In contrast, no significant
changes in CMT were observed in the STI group
(Table 3; Figure 1). Intergroup comparison of CMT
changes showed statistically significant differences
between the two groups at all follow-up periods (Ta-
ble 3; Figure 1).

At baseline, CMT ranged from 306 wm to 667 um
in the IVT group and 262 pum to 871 wm in the STI
group. Six of 10 eyes from the IVT group showed
CMT =250 pum or a reduction to 50% of the baseline
at 1 week after treatment (Table 4), whereas this was
not observed in any eye from the STI group. Further-
more, 10, 9, 4, and 6 of 10 eyes from IVT showed
CMT <250 wm or a reduction to 50% of the baseline
at weeks 4, 8, 12, and 24, respectively; this was seen
in only 2 eyes from the STI group (Table 4).

Best-Corrected Visual Acuity

Mean * standard error BCVA at baseline was
1.11 = 0.10 logMAR (20/200) in the IVT group and
1.04 £ 0.13 (20/200) in the STI group (r = 0.41; P =
0.3407). Best-corrected visual acuity was significantly
better than at baseline at weeks 4, 8, and 12 after
treatment in the IVT group. The maximal BCVA
improvement was observed at week 8: 0.37 = 0.11
logMAR (as an example, this would be equivalent to
an improvement from 20/150 to 20/63). In contrast, no
statistically significant BCVA improvement was ob-
served in the STI group (Table 3; Figure 1). Inter-
group comparisons of BCVA changes showed signif-
icantly better visual acuity outcomes in the IVT group
compared with the STI group at 4 (P = 0.0437), 8
(P = 0.0355), and 12 (P = 0.0471) weeks after
treatment (Table 3; Figure 1).

As an example, at the fourth week after treatment, 6
of 10 eyes from the IVT group showed a BCVA
improvement to baseline of =2 lines, whereas this
was seen in 4 of 9 eyes from the STI group. The same
picture was observed at the other follow-up periods
(Table 4), confirming the tendency of better visual
function results in the IVT group, as shown by the
BCVA group means comparison.
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Table 1. Patient Demographic Data and Baseline Characteristics

IVT STI
Age (mean = SD) 66.7 + 5.1 60.8 + 10.4
Sex 6 male/4 female 4 male/5 female
Duration of diabetes (years) 18.2 = 10.9 19.2 + 3.2

(mean + SD)
Treatment regimen (n)
Diabetic retinopathy classification

Macular edema duration (months)
(mean £ SD)

Number of laser (grid) sections
(mean * SD)

4 no-insulin/6 insulin

7 moderate NPDR

3 DR inactivated by PRP
16.6 = 9.9

12*+04

3 no-insulin/6 insulin

5 moderate NPDR

4 DR inactivated by PRP
18.1 = 9.3

1.11 =03

DR, diabetic retinopathy; HbA1c, glycosylated hemoglobin; NPDR, nonproliferative diabetic retinopathy; PRP, panretinal photoco-

agulation; SD, standard deviation.

Intraocular Pressure

Mean IOP at baseline was 14.0 = 1.3 mmHg in the
IVT group and 13.7 = 1.4 mmHg in the STI group,
and there was no statistically significant change in IOP
in any follow-up period in the IVT or STI group
(Table 3; Figure 1). Moreover, only 1 eye showed an
IOP increase of >10 mmHg compared with baseline
(IOP = 23 mmHg; baseline IOP = 11 mmHg). This
was observed at week 12 in the IVT group, with IOP
returning to 16 mmHg at week 24. No IOP increase
>10 or >25 mmHg was otherwise observed.

Table 2. Number of Eyes Classified With Scores of 1 to
5 by the Cataract Grading According to the Lens
Opacity Classification System 11126 for the IVT and STI

Groups
Summed
Group ID NO NC P C Score
IVT 7 2 2 4 2 10
VT 9 2 2 4 2 10
STI 6 2 2 3 3 10
STI 8 4 4 1 1 10
IVT 2 4 4 1 2 11
VT 6 2 2 4 3 11
STI 1 2 2 5 2 11
STI 3 4 4 1 2 11
STI 4 2 2 4 3 11
STI 9 4 4 1 2 11
IVT 1 3 3 4 2 12
VT 3 4 4 1 3 12
IVT 10 4 4 1 3 12
STI 2 4 4 2 2 12
STI 5 4 4 1 3 12
IVT 5 4 4 2 3 13
IVT 8 4 4 1 4 13
STI 7 4 4 3 2 13
VT 4 5 5 2 2 14

NO, nuclear opalescence; NC, nuclear color; P, posterior sub-
capsular; C, cortical.

Discussion

Previous studies from our group have suggested
that IVT of TA may be more effective than STI of TA
for the management of refractory diffuse DME.?0-33
However, Choi et al3* have reported positive effects
on CMT and BCVA after STI of TA in patients with
DME. In addition, Kim et al3> reported that STI of TA
at the end of cataract surgery reduced the amount of
CMT increase in patients with diabetes 1 month after
surgery. Subtenon infusion also has the advantage of
being less invasive, whereas IVT has been reported to
be associated with immunosuppression and endoph-
thalmitis.3¢ All these factors taken together led us to
proceed with this comparative study.

An alternative to perioperative treatment of DME
with TA would be preoperative treatment with the
same drug, either IVT or STI, and then perform sur-
gery 8 weeks to 12 weeks after OCT-documented
regression of CMT. However, there are 2 major con-
cerns regarding this strategy: 1) preoperative IVT TA
may lead to ocular immunosuppression?® and may,
therefore, augment the risk of endophthalmitis after
cataract surgery in this subset of patients with diabe-
tes, and 2) patients would require 2 procedures and
additional visits. Although preoperative bevacizumab
could be tried before cataract surgery and would not
carry the risk of immunosuppression, previous results
from our group show only subtle effects on CMT
reduction, especially in refractory DME cases.??

Comparatively, a more favorable macular remodel-
ing was observed with intravitreal triamcinolone com-
pared with subtenon as early as 4 weeks postopera-
tively, and it persisted up to week 24. Therefore, the
overall results of this study suggest that one IVT of
triamcinolone may be associated with greater benefi-
cial effects on vision and macular remodeling than a
single subtenon injection of TA for the short-term
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Table 3. Mean Visual Acuity, CMT, and IOP Values by Study Visit in IVT and STI Groups

Group IVT Group STI

Study VA CMT IOP VA CMT I0P
Period (logMAR = SEM)  (wum = SEM) (mmHg = SEM) (logMAR + SEM) (um = SEM) (mmHg = SEM)
Baseline 20/259 4741 = 424 140 +£1.3 20/222 490.8 + 70.8 13.8 14

1 week 20/156 275.5 = 21.1 12.4 1.0 20/230 489.1 = 67.4 149 =17

4 weeks 20/116 231.5 = 10.9 149 = 1.3 20/189 515.0 = 89.9 149+138

8 weeks 20/110 239.0 £ 16.4 13.4 £ 0.9 20/194 487.2 = 85.1 148 £1.3
12 weeks 20/121 288.0 = 35.1 149 =14 20/176 496.3 = 83.6 149 =15
24 weeks 20/143 370.7 = 45.0 13.2 = 0.9 20/204 541.3 = 90.0 143 +1.3

SEM, standard error of the mean; VA, visual acuity.

management of refractory diffuse DME in patients average, no significant reduction in CMT was ob-
undergoing cataract surgery. served at any study period in both studies.!* The same

Changes in CMT observed in the IVT group in this tendency was observed if data were analyzed on a
study are consistent with those reported previously by subject level, by looking for reductions of CMT to 250
our group in patients with refractory DME not under- pm or to 50% of the baseline value (Table 4) and its
going cataract surgery!>; mean CMT reduction of 59% association with BCVA improvements of at least 2

(182.93 um) at 4 weeks versus 49% (232.5 um) in ETDRS chart lines. Here, just 1 patient at week 4 and
this study, 36% (136.7 wm) at 12 weeks!'S versus 2 patients at week 8 showed BCVA improvement
36.25% (170.8 wm) in this study, and 12% (55.07 pm) associated with reduction in CMT in the STI group. In

at 24 weeks!> versus 20.7% (97.7 um) in this study. this group, half of the patients did not have improve-
Lam et al3” also reported significant reductions in ments in CMT and BCVA during all follow-up visits
CMT after cataract surgery and peroperative TA IVT after surgery. In fact, other studies also report a lim-
in patients with refractory DME: 24.5% (110 pm), ited effect of subtenon triamcinolone on CMT in pa-
26.3% (118 pm), and 9.1% (41 wm) reductions in tients with DME.38.39
mean macular thickness by 1, 3, and 6 months of Beneficial effects of IVT compared with STI with
follow-up, respectively. respect to change in visual acuity were noted at 4, 8,
To the best of our knowledge, there is no study and 12 weeks after surgery. In the IVT group, visual
regarding CMT changes after cataract surgery and acuity improvement from baseline was noted at weeks
subtenon TA treatment for refractory DME. For this 4 (0.35 logMAR), 8 (0.37 logMAR), and 12 (0.33
reason, we will compare our results with those of logMAR). Similarly, Habib et al*® also reported sig-
previous studies in which TA STI was not used in the nificant visual improvement in visual acuity 2 months
cataract surgery scenario. Central macular thickness after cataract surgery and perioperative IVT of 4 mg
changes in this study are consistent with previous data of TA in patients with refractory DME. In the study of
from our group in patients with refractory DME: on Habib et al,*® 50% of patients had visual acuity >6/

Table 4. Number of Patients Who Showed CMT Reduction to 250 um or Less or Reduction to 50% of the Baseline,
With or Without Visual Acuity Improvement of 2 Lines

CMT <250 um or CMT <250 um or CMT =250 um and CMT =250 um and
Follow-Up <50% of Baseline <50% of Baseline =50% of Baseline =50% of Baseline
Time and BCVA Improvement and No Improvement and BCVA Improvement and No Improvement
(Weeks) Group =2 Lines in BCVA =2 Lines in BCVA
1 IVT 2 4 1 3
STI 0 0 3 6
4 IVT 6 4 0 0
STI 1 1 3 4
8 IVT 6 3 0 1
STI 2 0 2 5
12 IVT 2 2 4 2
STI 2 0 1 6
24 IVT 2 4 0 4
STI 1 1 0 7
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12. Indeed, >50% of the patients (6 of 10) showed
improvement of at least 2 ETDRS chart lines and
CMT reduction at 4 and 8 weeks after surgery. Other
comparative studies, outside the cataract surgery sce-
nario, also showed BCVA improvement 4, 8, 12, and
24 weeks after [VT.20.23,33

To our knowledge, there is no published study of
visual acuity after cataract surgery and perioperative
STI of TA in patients with refractory DME. In this
study, the overall analysis showed no improvement in
BCVA compared with baseline at any study point
after surgery and STI of TA, even after cataract re-
moval. However, 3 patients at weeks 1 and 4, 2
patients at week 8, and 1 patient at week 12 had
BCVA improvement, despite having no reduction in
CMT. Consequently, the gain in visual acuity verified
in these patients probably resulted from cataract re-
moval. Finally, a small subgroup of patients had a
reduction in CMT but no improvement in visual acuity
(Table 4). These patients may have had permanent
photoreceptor damage secondary to chronic macular
edema. Despite our data, other investigators have re-
ported significant improvement in BCVA 1 month#!42
and 3 months after STI of TA.3*

The risk of IOP elevation associated with IVT and STI
of TA has been reported in previous studies.!>-2943 In our
study, there was no significant IOP increase in either
group. The absence of the hypertensive effect of TA may
be explained by a hypotensive effect of cataract surgery.
In fact, several studies have pointed out a significant
reduction in IOP after uneventful cataract surgery in
healthy patients without diabetic retinopathy,*-4¢ and
this hypotensive effect may have counteracted the hy-
pertensive effect of IVT and STI TA.

In conclusion, in the scenario of refractory DME
and cataract surgery, a single intraoperative IVT of 4
mg of TA seems to be more effective for the short-
term management of refractory diffuse DME than 1
STI of 40 mg of the same drug. Our results are limited
as a result of factors such as small sample size, sub-
optimal follow-up rate (80% of patients completed the
24-week follow-up), and limited length of follow-up.
Further investigation is needed to allow more precise
conclusions about the use of triamcinolone for DME
in patients who undergo cataract surgery.

Key words: intravitreal injection, subtenon infusion,
triamcinolone acetonide, cataract surgery, refractory dia-
betic macular edema, diabetic retinopathy, retina, vitreous.
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