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Effect of Posterior Subtenon Triamcinolone Acetonide Injection on 
Diabetic Macular Edema Refractory to Intravitreal Bevacizumab 

Injection
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Purpose: To evaluate the effects of posterior subtenon triamcinolone acetonide injection on refractory diabetic 

macular edema (DME) after intravitreal bevacizumab (IVB) injection failure.

Methods: Patients with DME and central subfield thickness (CST) >300 μm who did not respond to IVB in­

jections were retrospectively included. Specifically, we enrolled patients who were diagnosed with refractory 

DME and who experienced an increase in CST after 1 to 2 IVB injections or no decrease after ≥3 consecutive 

IVB injections. One clinician injected 20 mg of triamcinolone acetonide into the posterior subtenon space. All 

patients received ophthalmic examinations at baseline and at 2, 4, and 6 months post-baseline. Examinations 

included Snellen visual acuity, intraocular pressure, and spectral-domain optical coherence tomography.

Results: Forty eyes of 34 patients were included. The average baseline CST was 476 μm. The average CST 

decreased to 368 μm at 2 months, 374 μm at 4 months, and 427 μm at 6 months (p < 0.001 for all results, Wil­

coxon signed-rank test). The average intraocular pressure increased from 15.50 to 16.92 mmHg at 2 months 

but decreased to 16.30 mmHg at 4 months and 15.65 mmHg at 6 months. Logarithm of the minimum angle of 

resolution visual acuity improved from 0.56 to 0.50 at 2 months (p = 0.023), 0.50 at 4 months (p = 0.083), and 

0.48 at 6 months (p = 0.133, Wilcoxon signed-rank test). No complications were detected.

Conclusions: Posterior subtenon triamcinolone acetonide is an effective and safe treatment for reducing CST 

in DME refractory to IVB. 
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The most common cause of visual disturbance in pa-
tients with diabetic retinopathy is diabetic macular edema 
(DME) [1]. Laser photocoagulation is the standard treat-
ment for DME [2,3]. Antivascular endothelial growth fac-

tor (anti-VEGF) therapy was recently accepted as a first-
line treatment for DME because numerous trials have 
reported its beneficial effects [4,5]. However, despite these 
dramatic outcomes, not all DME patients respond to an-
ti-VEGF therapy. Nearly 50% of patients treated with ran-
ibizumab in the RESTORE study [4] had an average cen-
tral subf ield thickness (CST) >275 μm at 12 months 
post-baseline. This means that nearly half of ranibizum-
ab-treated patients still had thickened CST. 

Triamcinolone acetonide (TA) has been used to treat 
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DME [6,7], and intravitreal triamcinolone acetonide 
(IVTA) injection has shown efficacy against DME [7-10]. 
However, use of IVTA injection is limited in clinical set-
tings because it has been linked to the development of cat-
aracts, elevated intraocular pressure (IOP), sterile pseudo 
endophthalmitis, and infectious endophthalmitis [7,11,12]. 
Posterior subtenon triamcinolone acetonide (stTA) injec-
tion has been used to treat pseudophakic macular edema 
and uveitis [7,13,14]. Contrastingly, some authors report 
that posterior stTA injection for DME treatment does not 
result in the previously described severe adverse events 
[7,15,16].

In this study, we investigated the effects of stTA injec-
tion for refractory DME after 6 months of failed intravit-
real bevacizumab (IVB) injection. We also evaluated po-
tential adverse effects, including elevated IOP and cataract 
formation.

Materials and Methods 

This retrospective, nonrandomized, interventional study 
was performed in accordance with the 1975 Helsinki Dec-
laration and the 1983 revision. The study protocol was ap-
proved by the institutional review board of Asan Medical 
Center, Seoul, Korea.

The electronic medical records of patients who were di-
agnosed with DME between January 2011 and December 
2012 at Asan Medical Center were reviewed. Patients with 
DME involving the fovea, a CST >300 μm, and who did not 
respond to IVB injection were included. We defined DME 
as refractory to IVB if either of the following conditions 
were met: (1) CST did not decrease by more than 30 μm af-
ter ≥3 consecutive IVB injections, or (2) CST increased af-
ter 1 to 2 IVB injections. Exclusion criteria were: (1) <18 
years; (2) history of retinal vein occlusion, retinal arterial 
occlusion, uveitis, epiretinal membrane, or any chorioretinal 
disease other than diabetic retinopathy; (3) previous focal or 
grid laser treatment; (4) panretinal photocoagulation treat-
ment <3 months before the first IVB injection; (5) previous 
IVTA or stTA treatment; (6) suspected glaucoma (with a 
high cup to disc ratio, >0.6) or diagnosis of glaucoma by a 
glaucoma specialist; and (7) any kind of ocular surgery, in-
cluding cataract surgery, within the last 6 months.

Posterior subtenon injections were administered by a 
single retina specialist (SGJ), all using the same protocol. 

Patients were placed on a bed in the outpatient clinic and, 
after applying sterile draping, triamcinolone (20 mg/0.5 
mL) was injected through the inferior fornix to the poste-
rior subtenon space. Patients were prescribed Trusopt (dor-
zolamide hydrochloride ophthalmic solution; Merck, Ke-
nilworth, NJ, USA) to control subsequent IOP. Patients 
were examined every 2 months after injection.

Each patient’s best-corrected visual acuity (BCVA), IOP, 
and CST were evaluated on the day of stTA injection and 
again at 2, 4, and 6 months. At each visit, lens status was 
evaluated to determine if the posterior subcapsular cata-
ract was more advanced than PII (according to the Lens 
Opacities Classification System III). BCVA was assessed 
using a Snellen visual acuity chart, and IOP was measured 
using Goldmann applanation tonometry. We prescribed 
Trusopt for prophylactic IOP control. Other related factors, 
such as duration of diabetes, glomerular filtration rate, and 
hemoglobin A1c (HbA1c), were also assessed.

CST was measured using spectral-domain optical coher-
ence tomography (Spectralis; Heidelberg Engineering, 
Heidelberg, Germany). The average thickness of all points 
within the inner 1-mm-diameter circle was defined as the 
CST of the fovea and was based on the subfields used in 
the Early Treatment Diabetic Retinopathy Study. OCT im-
ages were obtained for all 25 cross-sectional lines that 
were 240 µm apart. In order to improve image quality, we 
used the automatic real-time technique. An eye-tracking 
system attached to an OCT machine was also used to ob-
tain better images and precisely compare CST values be-
tween follow-up examinations. Macular edema patterns on 
OCT were classified according to the criteria previously 
reported by Otani et al. [17] and Shimura et al. [18], includ-
ing sponge-like diffuse retinal thickening (SDRT), cystoid 
macular edema (CME), serous retinal detachment, and a 
combination of all three edema types (FULL).

All statistical tests were performed using SPSS ver. 15.0 
(SPSS Inc., Chicago, IL, USA). Results between each fol-
low-up period were compared using the paired t-test. 

Results

In total, 34 patients (40 eyes) met our inclusion criteria. 
Of these, 33 patients (36 eyes) received 2 months of fol-
low-up examinations. Thirty-three patients received 4 
months of follow-up examinations. One patient did not re-
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ceive a spectral-domain optical coherence tomography ex-
amination. At 6 months, 31 patients (37 eyes) received all 
examinations. The baseline characteristics of the 34 pa-
tients are summarized in Table 1; the average patient age 
was 61.7 ± 9.19 years, and 21 of these patients were male. 
The mean baseline CST was 476 ± 153 μm (range, 300 to 
988 μm). Mean CST decreased to 368 μm (p < 0.001, Wil-
coxon signed-rank test) within 2 months of receiving stTA 
injection, then increased slightly to 374 μm. It subsequent-
ly resumed its decreasing trend from baseline at 4 months 
(p < 0.001, Wilcoxon signed rank test). CST increased to 
427 μm by 6 months but was still lower than baseline (p = 
0.046, Wilcoxon signed-rank test) (Fig. 1). Twenty-five eyes 
were diagnosed with SDRT, 12 eyes were diagnosed with 
CME, and three eyes were diagnosed with FULL. No cas-
es were diagnosed as serous retinal detachment type. We 
did not identify any CST differences between the classified 
forms of macular edema at any of the time points. The ef-
fects of stTA, which were measured in terms of CST 
change at each follow-up OCT examination, did not indi-
cate any differences between groups (data not shown). 

The mean initial BCVA was 0.55 on the logMAR scale. 
The BCVA improved to 0.50 at 2 months after stTA injec-
tion, remained at 0.50 after 4 months, and finally decreased 
to 0.48 by the 6-month follow-up examination; only the 
value at 2 months represented a statistically significant 
change (p = 0.023, p = 0.083, and p = 0.133, respectively; 
Wilcoxon signed-rank test). Changes in visual acuity (VA) 
are presented in Table 2. 

The changes in IOP are shown in Table 3. The average 
IOP changed significantly from 15.50 mmHg at baseline to 
16.92 mmHg at 2 months (p = 0.040, paired t-test). Howev-

er, IOP did not change significantly at 4 months (16.30 
mmHg, p = 0.103) or at 6 months (15.65 mmHg, p = 0.732, 
paired t-test). Three eyes from 37 eyes were administered 
another IOP-lowering drug. No eyes had an IOP >21 mmHg 
during the entire follow-up period.

Among all 40 eyes, 27 were phakic and 13 were pseu-
dophakic. We did not identify any cases of advanced cata-
ract during the follow-up period (i.e., no eyes were >PII ac-

Table 1. Baseline characteristics of the study patients

Characteristics Value
No. of eyes 40 eyes / 34 patients
Average age (yr) 61.7 ± 9.19 (34-77)
Sex (male : female) 21 : 13
Lens status (phakic : pseudophakic) 27 : 13
Average prior number of IVBs 3.73 ± 1.95 (1-8)
Duration of diabetes (yr) 17.7 ± 7.66 (2-35)
Initial central subfield thickness (µm) 475.71

Values are presented as mean ± standard deviation (range) or 
number.
IVB = intravitreal bevacizumab injection.

Fig. 1. Changes in average central subfield thickness (CST) fol-
lowing posterior subtenon triamcinolone injection: mean CST had 
decreased by the 2-month visit and was maintained through the 
4-month visit. However, mean CST had increased by the 6-month 
visit. The p-values are indicated by bars and were estimated us-
ing the Wilcoxon signed-rank test and represent comparisons to 
the baseline CST values.
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Table 2. Changes in best-corrected visual acuity

Initial 2 mon 4 mon 6 mon
logMAR VA 0.55 0.50 0.50 0.48
No. of eyes 40 36 39 37
p-value* - 0.023 0.083 0.133

logMAR = logarithm of the minimum angle of resolution; VA = 
visual acuity. 
*Determined using the Wilcoxon signed-rank test (between initial 
VA and VA at each follow-up visit).

Table 3. Changes in intraocular pressure

Initial 2 mon 4 mon 6 mon
Mean IOP (mmHg) 15.50 16.92 16.30 15.65
No. of eyes 40 36 39 37
p-value* - 0.040 0.103 0.732

IOP = intraocular pressure.
*Paired t-test (between initial IOP and IOP at each follow-up vis-
it).
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cording to the Lens Opacities Classification System III 
classification). No other stTA-related complications were 
noted during the study period.

Discussion

Due to their anti-inflammatory effects, inhibitory effects 
on VEGF synthesis, and role in reducing vascular permea-
bility, corticosteroids are an important component of DME 
treatment [19-23]. Among the many corticosteroids avail-
able, TA has been adopted to treat DME because of its an-
ti-angiogenic, anti-inflammatory, and blood retinal barri-
er-stabilizing effects [24,25]. TA can be delivered via stTA 
or intravitreal injection. The effects of IVTA on DME 
have been discussed in many studies [6,8]. IVTA also has 
some limitations, including elevated IOP cataract progres-
sion, pseudo endophthalmitis, and infectious endophthal-
mitis [7,11,12,26,27].

Ozdek et al. [28] compared the effects of IVTA and 
stTA. They reported that both stTA and IVTA significantly 
affect DME treatment, especially in the short-term, and 
that, although the effects were more pronounced in the 
IVT group, stTA also seemed to be a safe and effective 
technique for treating DME [28]. Bakri and Kaiser [7] re-
ported that the therapeutic effects of stTA on DME are re-
fractory to laser photocoagulation. Recently, many an-
ti-VEGF drugs have been widely used to treat DME. 
However, as discussed in the introduction, a large portion 
of DME cases does not respond to anti-VEGF. To the best 
of our knowledge, no previous reports have analyzed the 
effects of stTA on DME refractory to IVB injection.

In this study, the effect of stTA did not appear to last for 
6 months. Ozdek et al. [28] found that the effects of stTA 
start to diminish after 3 months. Fig. 2A-2H presents two 
such cases: the first case demonstrated representative re-
sponses to stTA. In the second case, CME completely dis-
appeared after only one stTA injection.

We administered IVB injection to three eyes that had 
increased CST after the 2-month stTA injection. By the 
4-month follow-up appointment, CST had decreased in 
two of the eyes, but one eye still had heightened CST. Of 
the two eyes with decreased CST, only one had steadily 
decreasing CST by the 6-month visit. CST had decreased 
by 129 μm since the 4-month visit. This decrease might 
have been due to delayed stTA effects or a combination of 

effects due to the 2-month IVB injection administration.
Regarding DME type and treatment response, Roh et al. 

[29] reported that patients whose OCT showed signs of 
CME were more likely to have greater improvement in 
terms of VA and macular thickness following IVB injec-
tion. On the other hand, Kim et al. [30] and Shimura et al. 
[18] concluded that SDRT yielded a better response to IVB 
injection. Shimura et al. [31] also found that IVTA was a 

Fig. 2. Two cases are illustrated. (A-D) The first case demon-
strated a typical response to posterior subtenon triamcinolone 
acetonide (stTA) injection. The patient received 7 consecutive 
intravitreal bevacizumab (IVB) injections before receiving stTA. 
(A) Central subfield thickness (CST) was 467 μm after receiving 
7 IVB injections, and visual acuity (VA) was 0.32 according to 
the Snellen visual acuity chart. (B) Two months later, CST de-
creased to 346 μm and VA improved to 0.4. (C) Four months lat-
er, CST increased slightly to 363 μm and VA decreased slightly to 
0.32. (D) Six months later, CST increased to 424 μm and VA in-
creased to 0.5. (E-H) Cystoid macular edema (CME) completely 
disappeared in the second case after only one stTA injection with 
no other treatments. This patient received 3 serial IVB injections. 
(E) CME did not respond, and VA was 0.63 after 3 IVB injec-
tions. (F,G) At 2 and 6 months later, CME decreased but VA im-
proved to 0.8. (H) CME completely disappeared by the 9-month 
visit, and CME did not recur until the most recent 12-month visit. 
By then, VA had improved to 1.0.
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more effective treatment for patients with CME, while 
IVTA was less effective for patients with serous retinal 
detachment. In this study, we found no differences in the 
responsiveness to stTA that were associated with DME 
type. Because SDRT eyes that demonstrated a good re-
sponse to IVB injection were not included in this study, 
our results are not comparable to previous findings on 
IVTA [31]. 

VA improved after 2 months but did not show improve-
ments from baseline at 4 or 6 months. Although improve-
ments in VA were not statistically significant at the 4- or 
6-month visit, VA did improve as CST decreased among 
our patients. Santos et al. [32] also reported correlations 
between decreased CST and improved VA. Long-standing 
DME that does not respond to treatment might lead to 
photoreceptor damage and visual impairment [33]. There-
fore, preventing long-standing DME is important for 
avoiding severe visual loss. At 6 months, 16 eyes in the 
present study had increased VA and 10 eyes had decreased 
VA. Eyes with increased VA presented with a thinner CST 
at baseline as well as at 2, 4, and 6 months compared to 
eyes with decreased VA. Eyes with increased VA had a 
thinner CST at 2, 4, and 6 months than eyes with de-
creased VA. However, these results were not statistically 
significant. VA improved with stTA but was unrelated to 
glomerular filtration rate or duration of diabetes. Eyes with 
improved VA also had higher HbA1c level (p = 0.049). 
These results are consistent with those reported by Matsu-
da et al. [34].

Park et al. [35] found a similar pharmacokinetic result in 
their animal model, indicating similar conclusions regard-
ing the duration effect of stTA. Park et al. [35] reported 
that the effect of 40 mg stTA was observed for at least 3 
months in rabbit eyes. In our study, the effect of stTA de-
creased between the 2- and 4-month visit.

CST changes were unrelated to duration of diabetes and 
glomerular filtration rate. Eyes with a CST decrease great-
er than 30 μm at 6 months, in comparison to baseline, had 
lower HbA1c levels; however, this result was not statisti-
cally significant (p = 0.160).

For most patients, IOP increased slightly at 2 months, 
but it returned to baseline level in most of our cases. Three 
eyes were prescribed other IOP-lowering drugs at 2 
months, all of which maintained the initial IOP through 4 
months of follow-up. Most of the eyes, except these three, 
showed stable IOP across the 6-month follow-up period 

without the use IOP-lowering drugs. Bakri and Kaiser [7] 
reported slightly increased IOP at 3 months that was re-
stored at 6 months in their 12-month follow-up study on 
the effects of stTA on DME refractory to laser treatment. 
Choi et al. [16] reported that IVTA and stTA had similar 
effects on DME, but that IVTA increased IOP after 3 
months. Cellini et al. [36] and Qi et al. [24] also found sim-
ilar results in their 6-month follow-up study. Ozdek et al. 
[28] found that 8.2% of the stTA patients showed a signifi-
cant increase in IOP (>21 mmHg), and 24.3% of patients in 
the IVTA group had a significant increase. Due to the ad-
ministration of high-dose steroids in a study by Jonas et al. 
[8], up to 50% of patients who received IVTA had elevated 
IOP. stTA was also found to be associated with cataract 
progression, central retinal vein occlusion, inadvertent in-
jection into the choroidal or retinal circulation, perforation 
of the globe, and central retinal artery occlusion [28,37,38]. 
We did not find any record of cataract progression in pa-
tient’s medical records. Bakri and Kaiser [7] and Cellini et 
al. [36] reported no development of cataract progression in 
their stTA-treated patients. We also did not note any other 
complications known to be related to stTA, such as perfo-
ration, retinal vein occlusion, or inadvertent injection.

This study has several limitations. The analyses were 
retrospectively performed without a control group. VA was 
examined using the Snellen VA chart instead of the Early 
Treatment Diabetic Retinopathy Study chart. The admin-
istration of dorzolamide eye drops might have contributed 
to the observed edema decreases. Even though there have 
been no reports on the effects of dorzolamide on DME, the 
effects of other types of macular edema, such as CME, on 
retinitis pigmentosa patients have been reported [39,40]. 
Elevated IOP after stTA might also be obscured by dorzol-
amide. Six months of follow-up examinations were insuffi-
cient to observe long-term effects or complications of lon-
ger follow-up periods could reveal additional findings. 

In this study, we demonstrated an effect of stTA on 
DME refractory to bevacizumab for the first time, and we 
also showed that stTA was associated with a lower rate of 
adverse events than previous study, like cataract progres-
sion or elevated IOP during the follow up period.

In conclusion, stTA is an effective, safe, and affordable 
treatment for reducing CST in DME refractory to IVB in-
jection.
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