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Abstract 
This paper raises the question if intravitreal dexamethasone implant deserves 
to be utilized more effectively in a select subset of eyes with diabetic macular 
edema (DME). If so, what is the OCT morphology of such eyes? A retrospec-
tive consecutive case series is employed to answer these questions. Twenty 
consecutive eyes were studied: ten that have been treated with intravitreal anti-
VEGF (Group A) injections and ten which have been treated with the steroidal 
implant (Group O) because they failed or were slow to respond to multiple 
injections of anti-VEGF medications. Specifically, 1) macular edema in the 
eyes were categorized for the type of OCT morphology and 2) their response 
to the respective treatments in terms of the resolution of the OCT morphology 
was determined. Results show that the OCT morphology of eyes that were in 
Group O predominantly (7/10) had the feature of posterior retinal leakage 
(subretinal fluid and large outer retinal cysts); this feature was rare in Group 
A (2/10). Further, each of these eyes (7/7) in Group O had a complete resolu-
tion of the macular edema after a single treatment with the dexamethasone 
intravitreal implant whereas neither eye with this feature (0/2) responded to 
the (anti-VEGF) treatment in Group A. This leads to the conclusion that there 
exists an OCT Feature that Identifies a Niche for Dexamethasone Intravitreal 
implant (FIND) in the treatment of anti-VEGF slow responders in DME. The 
clinical significance of the study is that selecting eyes with a priori FIND mor-
phology on the OCT for treatment with dexamethasone implant prior to, or 
at the outset of, a series of anti-VEGF treatment may resolve DME promptly 
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and lower the treatment burden for patients and cost to society. 
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1. Background and Hypothesis 

This paper addresses an important aspect of diabetic retinopathy: treatment of 
diabetic macular edema. In routine clinical setting, intravitreal steroidal implant, 
dexamethasone 0.7 mg, OzurdexTM, although FDA approved as a first line treat-
ment for diabetic macular edema is utilized less frequently than anti-VEGF in-
travitreal injections. We propose that the intravitreal dexamethasone implant may 
be more effectively utilized with the aid of an Optical Coherence Tomography 
(OCT) Feature Identifying Niche for Dexamethasone (FIND) to target the inflam-
matory component in DME. 

We hypothesize that FIND is characterized by leakage in the posterior aspect of 
the macula resulting in subfoveal fluid and large outer retinal cysts. We further 
hypothesize that this particular OCT morphology feature is common to anti-
VEGF slow responders since these medications are not specifically designed to 
treat inflammatory changes in DME. Therefore, we suspect that such eyes will re-
spond better to intravitreal dexamethasone implant. 

2. Review of Literature 

It is well known that inflammation is an important mechanism in macular edema 
due to diabetes and retinal vein occlusion [1] [2]. This led to a short case series [3] 
that showed that a specific optical coherence tomography (OCT) morphology 
identifies eyes with diabetic macular edema (DME) that are preferentially sensi-
tive to triamcinolone steroid intravitreal injection relative to anti-vascular endo-
thelial growth factor (anti-VEGF) treatment. 

There have been numerous studies on the OCT morphology of DME. With ad-
vent of OCT, various morphologic features of this imaging modality were de-
scribed in diabetic macular edema [4]. More recently, others [5] [6] presented ad-
ditional OCT morphology characteristics in conjunction with diabetic macular 
edema. Although, several other studies have found OCT morphology of subfoveal 
fluid or serous retinal detachment is a marker for eyes that respond better to tri-
amcinolone [7] or dexamethasone [8] intravitreal injections as opposed to anti-
VEGF treated cohorts, there has not been a study reported on eyes that have either 
failed or were slow responders to anti-VEGF and were then treated with dexame-
thasone implant. 
In that vein, a large cohort study [9] demonstrated that dexamethasone intravi-
treal implant is effective in eyes with diabetic macular edema refractory to anti-
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VEGF. Others, including [10] suggested that combined steroid and anti-VEGF 
therapy yielded superior results to anti-VEGF monotherapy to treat DME. There 
was no specific discussion of OCT features that were associated with the relative 
success of the steroid implant in these studies. This was later confirmed by [11] 
who found the simultaneous double protocol therapy of dexamethasone implant 
and ranibizumab intravitreal injection to be an effective treatment option for 
DME with inflammatory biomarkers on OCT or/and decreased visual acuity. 

3. Objective 

We seek answers to the following two questions. As compared to anti-VEGF sen-
sitive eyes, is there a predominant macular OCT morphology feature in the anti-
VEGF slow responders? What is the success of intravitreal dexamethasone im-
plant in treating eyes with this OCT feature? 

4. Methods 

We categorize OCT features as shown in Figure 1: Type 1 macular edema with 
subfoveal fluid and/or large central outer retinal cysts, and Type 2 with inner ret-
inal cysts and/or mild thickening. Per our FIND hypothesis Type 1 is the OCT 
Feature Identifying Niche for Dexamethasone. We conducted a retrospective 
study of 10 consecutive eyes with DME which were treated with any anti-VEGF 
intravitreal injections in a given calendar period, Group A, and 10 consecutive 
eyes that were treated with OzurdexTM, Group O, in the same calendar period, 
after a lack of response to three or more anti-VEGF injections. To answer the first 
question of our objective, the OCT features of eyes from each treatment group 
were classified either as Type 1 or Type 2. To answer the second question, the 
success of intravitreal dexamethasone implant to resolve Type 1 leakage at the 
next follow up visit was determined. This would confirm that Type 1 is OCT Fea-
ture Identifying Niche for Dexamethasone (FIND). 
 

 

Figure 1. Categorization of OCT image in diabetic macular edema (DME). (a) Type 1: with 
subfoveal fluid and large central outer retinal cysts and (b) Type 2: with small inner retinal 
cysts and thickening. 

5. Results 

Figure 2 shows the raw data of OCT images, pre- and post-treatment, for each eye 
in each group. Of the eyes with Type 1 morphology: subfoveal fluid and/or large 
outer retinal cysts only 2 in 10 (20%) were anti-VEGF sensitive (Group A). In con-
trast, this morphology was present in 7 out of 10 eyes (70%) that were resistant to 
anti-VEGF (slow responders) and therefore received a single-dose of intravitreal 
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dexamethasone implant (Group O). Table 1 shows intravitreal dexamethasone im-
plant successfully resolved the Type 1 morphology on OCT in all 7 (100%) of these 
eyes at the following visit. 
 

 

Figure 2. Raw data of pre- and post-treatment OCT images and categorization of OCT morphology (Type 1: with subfoveal fluid 
and/or large outer retinal cysts, and Type 2: without) showing success of treatment in eyes from each group (A: anti-VEGF sensitive 
and O: anti-VEGF slow responders, so proceeded with intravitreal dexamethasone implant (OzurdexTM) treatment). 
 
Table 1. Frequency of type 1 in each treatment group and response to type 1 treatment. 

Treatment Groups Number of Eyes with Type 1 OCT Morphology Success in Treating Type 1 

Group A (Anti-VEGF sensitive) 2/10 0/2 

Group O (Slow responders to anti-VEGF and hence 
transferred to OzurdexTM implant treatment) 

7/10 7/7 

6. Discussion 

We determined the proportion of eyes with Type 1 or Type 2 DME in 10 subjects 
who were anti-VEGF sensitive (i.e., did not proceed to dexamethasone implant 
treatment; Group A) and 10 who progressed to intravitreal dexamethasone im-
plant treatment (i.e., anti-VEGF slow responders; Group O). Eyes that were re-
sistant to anti-VEGF, and so proceeded to dexamethasone implant treatment, 
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were predominantly of Type 1 morphology. Further, when treated with intravi-
treal dexamethasone implant, all such eyes responded positively (7 out of 7). This 
confirmed our hypothesis that it is possible to name an OCT Feature Identifying 
Niche for Dexamethasone (FIND), and that is Type 1 OCT morphology. Thus, 
this study reports for the first time a specific OCT feature that identifies sensitivity 
to intravitreal dexamethasone implant treatment in eyes that were found to be not 
sensitive to anti-VEGF treatment in diabetic macular edema. 

In terms of clinical significance, these results suggest that eyes with OCT FIND 
a priori should be treated with dexamethasone intravitreal implant at the outset 
of the anti-VEGF treatment. This may reduce the treatment burden of intravitreal 
injections in eyes potentially resistant to anti-VEGF treatment. Routinely per-
forming a series of anti-VEGF injections and then considering intravitreal dexa-
methasone implant injection for slow responders may not be an effective ap-
proach. 

The rationale for the success of dexamethasone intravitreal implant in eyes with 
subfoveal fluid and large outer retinal cysts is based on inflammation. It has been 
shown that eyes with serous retinal detachment (subfoveal fluid) in diabetic mac-
ular edema have elevated inflammatory marker IL-6 in the vitreous [12]. This ex-
plains why dexamethasone treatment is successful when anti-VEGF treatment is 
not in eyes with Type 1 diabetic macular edema or OCT FIND eyes. 

This study is limited by number of eyes and the limited selection of anti-VEGF 
treatment in keeping with the study plan to consider consecutively treated eyes 
within a calendar period. Also, the number of treatments performed before con-
cluding a lack of sensitivity to the anti-VEGF treatment (labeling as slow respond-
ers), and hence initiation of dexamethasone implant treatment was variable based 
on subjective and objective criteria. Further, this was a retrospective study and, 
although it was typically one month, the follow up time interval for each eye was 
variable. Similarly, more than one device was employed for the OCT scans. 

Notwithstanding the above limitations, OCT FIND morphology is a predomi-
nant feature among anti-VEGF resistant eyes (which were hence considered for 
dexamethasone treatment) and, further this OCT morphology is indeed reflective 
of good response to dexamethasone treatment. This is a new finding with respect 
to dexamethasone implant that aligns with previous findings regarding triamcin-
olone intravitreal injections [3]. Although there were previous studies describing 
the OCT changes with inflammation and the benefit of dexamethasone implant 
in diabetic macular edema [8], this study suggests that the anti-VEGF and dexa-
methasone treatments occupy two different treatment spaces. This is important, 
because it allows for pre-selection of eyes that should be treated with steroid im-
plant at the outset based on a priori OCT FIND morphology. 

7. Conclusion 

This study suggests that steroid sensitive OCT morphology, FIND, provides a tool 
to create a niche for dexamethasone intravitreal implant to treat diabetic macular 
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edema at the outset. Employing this concept may help resolve diabetic macular 
edema sooner in select eyes, thus lowering the treatment burden for patients and 
cost to society. 
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