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ROLE OF SUPRACHOROIDAL ANTI-VEGF INJECTIONS IN
RECALCITRANT SEROUS PIGMENT EPITHELIUM DETACHMENT

ABSTRACT

Retinal pigment epithelial detachments (PEDs) are characterized by a separation between the
RPE and the innermostinnerest aspect of Bruch's membrane. Many chorioretinal diseases can
lead to pigment epithelial detachment of which the most common is age-relatedagerelated
macular degeneration.PEDs can be classified as drusenoid, serous, vascularized, or fibrovascular

type.

Currently, serous PED has not shown much response to treatment, so no specific treatment
guidelines are established. Whereas vascularized PEDs; have several treatment options such as
anti-Vascular endothelial growth factor (VEGF) therapy, laser phetocoagulation, photodynamic
therapy (PDT), and intravitreal steroids.

However, we report anoriginal study of thirty patients who were diagnosed with serous pigment
epithelial detachment on Spectral-domainSpectral-domain optical coherence tomography and
fundus fluorescence angiography. All the patients presented to our outpatient department with
the chief complaint of diminution of vision, central/paracentral scotoma,paracentralscotoma and
metamorphopsia.

All of themwhem underwent treatment with suprachoroidal anti-VEGFarti-VEGF
(bevacizumab). All the patients were followed for a-period-of8 weeks. BCVA and Amsleramsler
grid assessment was recorded on the 3" day, 1% week, 2™ week, 4" week, 6™ week, and 8" week.
Post-injectionPestinjection SD-OCT.macular scan was performed on the 4™ and 8" week.
Functional improvement was reported by all patients. All the patients had reduced size and
height of PED in SD-OCT.:Thus, our result indicates that suprachoroidal bevacizumab is an
efficacious treatment for serous PED.
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INTRODUCTION

Pigment epithelium detachment (PED) is the separation between the monolayer retinal pigment
epithelium and underlying Bruch’s membrane." The prevalence is highest in patients with
neovascular Age-Related Macular Degeneration (nAMD). Other ocular conditions like
Idiopathic Central Serous Chorioretinopathy (CSCR), polypoidal choroidal vasculopathy (PCV),
and VVogt Koyanagi Harada syndrome (VKH) may present along with PEDs.? PEDs have also
been reported in some systemic conditions like infections, autoimmunity, lymphoma, leukemia,
and renal disorders.’



The exact pathology of PED is unknown and several contributing mechanisms have been
proposed for their development. The most acceptable theory states that due to the progressive
deposition of metabolic waste products like lipids, cholesterol esters, triglycerides, and fatty
acids in Bruch’s membranes, normal retinal-choroidalretine-chereidal flow is hampered and
fluid gets accumulated beneath the RPE leading to the structural splitting. Based on their
contents they are classified into serous, drusenoid, and hemorrhagic, although, simultaneously
co-existence of more than one type is not uncommon.*

Clinically, a patient of PED generally presents with sub-acute blurring of vision,
metamorphopsia, or scotoma in the central visual field. The diagnosis of the PED is made on
fundus examination combined with multimodal imagingtechniques.*

The treatment of PED has always remained a challenge. Strategies like Verteporfin
photodynamic therapy (PDT), laser photocoagulation, and intravitreal anti-vascular endothelial
growth factors (VEGFs)whieh-have been used for managing vascularized PED, however, these
strategiesstatigies have otherwise proven ineffective for isolated serous PED.

For the management of such recalcitrant cases, various novel techniques.have been tried and one
of them is injecting anti-VEGFs into suprachoroidal space (SCS).The SCS is the potential space
between the sclera and choroid. 2 ™*Fhe recent advancements in imaging techniques have made
it'sits in vivo examination possible via Optical coherence tomography (OCT).® Various studies
have demonstrated that drugs injected into the SCS rapidly diffuse into the vitreous cavity,
bypassing the risks of intraocular penetration.” Hence, the rationale of injecting anti-VEGF into
SCS, targeting the hyperpermeable choroid in patients of recalcitrant serous PED appears
promising.

Therefore, the authors report a study of thirty patients for the management ofrecalcitrant PED by
injecting anti-VEGF into the supra choroidal space. There werewere 22 malemales and 8 female
patientspinatient-in the age group of 27 to 50 years.

Methods

All the patients presented to us with the complaint of blurred vision in the affected eye for
approximately e past ayear.which was subacute in onset, and nonprogressive-ren-pregressive.
Many patients also. complained of associated scotoma in the central field.

All patients had taken treatment in the form of one or two doses of intravitreal anti-VEGF
ranibizumab at some other centereentre, but no improvement was noted in due course of time.
On the Amsler grid, metamorphopsia was noted. Dilated fundus examination revealed a well-
defined .dome-shapeddeme-shaped elevation of the retina at the macula. Neither
hemorrhageshaemerrhages nor drusen were associated with it. The diagnosisBiagnesis was
confirmed on spectral domain-OCT a small zone of RPE elevation with some subretinal fluid at
the macula was appreciated which confirmed the diagnosis of serous PED. Keeping in mind the
previous treatment history of the patient, the diagnosis of recalcitrant serous PED was made.

Patients were subjected to treatment with two doses of 0.1 ml of suprachoroidal anti-VEGFant
MEGFE (bevacizumab) at the monthly interval through an indigenously designed device (patent
for which has been applied-fer) which penetrates the sclera to reach upto the suprachoroidal
space but not deeper.The suprachoroidal space is highly vascular; thus a smaller molecule like



ranibizumab (molecular weight 48 KDa) if injected carries the risk of being washed away.
Bevacizumab was chosen because it has a higher molecular weight (149 kDa) being a complete
antibody so fewerless chances of losing it in the circulation

Patients were followed up on the 3rd day, 7th day, 2nd week, 4th week, 6th week, and 8th week
from the first injection. All patients showed improvement in BCVA from the 7th day#thday after
the first injection. Symptoms of metamorphopsia and scotoma also started resolving by 2nd
week.

On fundus examination reduction in the size of PED was noted from the 2nd-week2rd-weekpost-
injectionpest-irjection, with only some pigmentary disturbance in the subfoveal area. OCT was
repeated for all the patients at 6th week of follow up, which revealed decrease.in height and size
of PED;although some disorganization of inner retinal layers was noticeable nasal to fovea.
Patient was given Amsler grid to monitor the metamorphopsia on daily basis.Six weeks post
injection the vision further improved with only slight metamorphopsia noted on Amsler grid. On
subsequent monthly follow up visits, all patients improved remarkably.

All the patients were subjected to treatment with two doses of 0.1 ml of.suprachoroidal anti
VEGF (bevacizumab) at monthly interval through an indigenously designed device (patent for
which has been applied for) which penetrates the sclera to reach upto the suprachoroidal space
but not deeper.

Patients were followed up on 3 day, 7" day; 2" week, 4™ week, 6™ week and 8" week from
first injection. All patients showed improvement in BCVA from the 7"day after the first
injection. Symptoms of metamorphopsia and scotoma also started resolving by 2" week. (Table
I and I1)

On fundus examination reduction in the size of PED was noted from the 2™ week post injection,
with only some pigmentary disturbance in the subfoveal area. OCT was repeated for all the
patients at 6™ week of follow up, which revealed decrease in height and size of PED.(Figure I, I1,
I, 1Vv)

Figure I: Pre and post injection OCT after 2 doses of suprachoroidal Anti VEGF at 6th week of
follow up showing complete resolution of serous PED in first patient.



Figure I1: Pre and post injection OCT after 2 doses of suprachoroidal Anti VEGF at 6th week of
follow up showing complete resolution of serous PED in second patient:

Figure I11:Pre and post injection OCT after 2 doses of suprachoroidal Anti VEGF at 6th week of
follow up showing complete resolution of serous PED in third patient.
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Figure IV: Pre and post injection OCT after 2 doses of suprachoroidal-Anti VEGF at 6th week of
follow up showing complete resolution of serous PED in forth patient.

No floaters were experienced which is a comman complaint in.the intravitreal injections. RPE
tears which are dreadful complicationseomphecatienin PED patients post intravitreal anti-VEGF,
were not reported in any of the cases post suprachoroidal injections. None of the patientspatient
showed any sign of ocular infection, raised IOP, vitritis, vitreous hemorrhage haemerrhage or
cataract.

Pre injection Post injection BCVA (n=30)

BCVA (n=30)
Sr.No 3rd | 7thday | 2nd 4th 6th 8th

day week week week week

1 6/36 6/36.| 6/24 6/24 6/18 6/18 6/12
2 6/24 6/24 | 6/18 6/18 6/12 6/12 6/9
3 6/24 6/24 | 6/18 6/18 6/12 6/9 6/9
4 6/18 6/18 | 6/18 6/18 6/12 6/12 6/12
5 6/18 6/18 | 6/18 6/18 6/12 6/9 6/6
6 6/24 6/24 | 6/18 6/12 6/12 6/9 6/6
7 6/24 6/24 | 6/18 6/18 6/12 6/9 6/9
8 6/18 6/18 | 6/18 6/18 6/12 6/12 6/12
9 6/24 6/24 | 6/24 6/18 6/12 6/12 6/9
10 6/36 6/36 | 6/24 6/24 6/18 6/18 6/12
11 6/36 6/24 | 6/18 6/12 6/12 6/9 6/6
12 6/24 6/24 | 6/18 6/12 6/9 6/9 6/12
13 6/18 6/18 | 6/18 6/18 6/12 6/12 6/12
14 6/36 6/36 | 6/24 6/24 6/18 6/18 6/12




15 6/24 6/24 | 6/18 6/18 6/12 6/9 6/9
16 6/18 6/18 | 6/18 6/18 6/12 6/9 6/6
17 6/24 6/24 | 6/18 6/18 6/12 6/12 6/9
18 6/24 6/24 | 6/18 6/12 6/12 6/9 6/6
19 6/18 6/18 | 6/18 6/12 6/12 6/12 6/6
20 6/36 6/36 | 6/24 6/24 6/18 6/18 6/12
21 6/18 6/18 | 6/18 6/18 6/12 6/12 6/12
22 6/36 6/24 | 6/24 6/24 6/18 6/12 6/9
23 6/24 6/24 | 6/18 6/18 6/12 6/9 6/9
24 6/24 6/24 | 6/18 6/12 6/12 6/9 6/6
25 6/24 6/24 | 6/18 6/18 6/12 6/12 6/9
26 6/24 6/24 | 6/18 6/18 6/9 6/9 6/6
27 6/18 6/18 | 6/18 6/18 6/12 6/9 6/6
28 6/24 6/24 | 6/18 6/12 6/12 6/9 6/6
29 6/24 6/24 | 6/18 6/18 6/12 6/9 6/6
30 6/24 6/24 | 6/18 6/18 6/12 6/12 6/9

Table I: Pre and post injection BCVA in patients diagnosed of recalcitrant serous PED treated
with suprachoroidal anti VEGF

Pre LogMAR BCVAPost injection.(n=30)

injectionLogMAR

BCVA(n=30) 3rd | 7thday | 2nd 4th week | 6th 8th week

day week week

1 0.78 0.78° | 0.6 0.6 0.48 0.48 0.3
2 0.6 0.6 0.48 0.48 0.3 0.3 0.17
3 0.6 0.6 0.48 0.48 0.3 0.17 0.17
4 0.48 0.48 .| 0.48 0.48 0.3 0.3 0.3
5 0.48 0.48. | 0.48 0.48 0.3 0.17 0
6 0.6 0.6 0.48 0.3 0.3 0.17 0
7 0.6 0.6 0.48 0.48 0.3 0.17 0.17
8 0.48 0.48 |0.48 0.48 0.3 0.3 0.3
9 0.6 0.6 0.6 0.48 0.3 0.3 0.17
10 0.78 0.78 | 0.6 0.6 0.48 0.48 0.3
11 0.78 0.6 0.48 0.3 0.3 0.17 0
12 0.6 0.6 0.48 0.3 0.17 0.17 0.3
13 0.48 0.48 |0.48 0.48 0.3 0.3 0.3
14 0.78 0.78 | 0.6 0.6 0.48 0.48 0.3
15 0.6 0.6 0.48 0.48 0.3 0.17 0.17
16 0.48 0.48 |0.48 0.48 0.3 0.17 0
17 0.6 0.6 0.48 0.48 0.3 0.3 0.17
18 0.6 0.6 0.48 0.3 0.3 0.17 0
19 0.48 0.48 |0.48 0.3 0.3 0.3 0




20 0.78 0.78 | 0.6 0.6 0.48 0.48 0.3
21 0.48 0.48 | 0.48 0.48 0.3 0.3 0.3
22 0.78 0.6 0.6 0.6 0.48 0.3 0.17
23 0.6 0.6 0.48 0.48 0.3 0.17 0.17
24 0.6 0.6 0.48 0.3 0.3 0.17 0
25 0.6 0.6 0.48 0.48 0.3 0.3 0.17
26 0.6 0.6 0.48 0.48 0.17 0.17 0
27 0.48 0.48 | 0.48 0.48 0.3 0.17 0
28 0.6 0.6 0.48 0.3 0.3 0.17 0
29 0.6 0.6 0.48 0.48 0.3 0.17 0
30 0.6 0.6 0.48 0.48 0.3 0.3 0.17
Mean 0.604 0.592 | 0.504 0.458 0.321333 | 0.259 0.146667

Table 11: Pre and post injection LogMAR BCVA in patients diagnosed of recalcitrant serous
PED treated with suprachoroidal anti VEGF

Pre LogMAR BCVAPost injection (n=30)

injectionLogMAR

BCVA(n=30) 3rd | 7thday | 2nd 4th week | 6th 8th week

day week week

1 0.78 0.78 | 0.6 0.6 0.48 0.48 0.3
2 0.6 0.6 0.48 0.48 0.3 0.3 0.17
3 0.6 0.6 0.48 0.48 0.3 0.17 0.17
4 0.48 0.48 |0.48 0.48 0.3 0.3 0.3
5 0.48 0.48 |0.48 0.48 0.3 0.17 0
6 0.6 0.6 0.48 0.3 0.3 0.17 0
7 0.6 0.6 0:48 0.48 0.3 0.17 0.17
8 0.48 0.48 | 0.48 0.48 0.3 0.3 0.3
9 0.6 0.6 0.6 0.48 0.3 0.3 0.17
10 0.78 0.78 | 0.6 0.6 0.48 0.48 0.3
11 0.78 0.6 0.48 0.3 0.3 0.17 0
12 0.6 0.6 0.48 0.3 0.17 0.17 0.3
13 0.48 0.48 |0.48 0.48 0.3 0.3 0.3
14 0.78 0.78 | 0.6 0.6 0.48 0.48 0.3
15 0.6 0.6 0.48 0.48 0.3 0.17 0.17
16 0.48 0.48 |0.48 0.48 0.3 0.17 0
17 0.6 0.6 0.48 0.48 0.3 0.3 0.17
18 0.6 0.6 0.48 0.3 0.3 0.17 0
19 0.48 0.48 |0.48 0.3 0.3 0.3 0
20 0.78 0.78 | 0.6 0.6 0.48 0.48 0.3
21 0.48 0.48 |0.48 0.48 0.3 0.3 0.3




22 0.78 0.6 0.6 0.6 0.48 0.3 0.17

23 0.6 0.6 0.48 0.48 0.3 0.17 0.17

24 0.6 0.6 0.48 0.3 0.3 0.17 0

25 0.6 0.6 0.48 0.48 0.3 0.3 0.17

26 0.6 0.6 0.48 0.48 0.17 0.17 0

27 0.48 0.48 | 0.48 0.48 0.3 0.17 0

28 0.6 0.6 0.48 0.3 0.3 0.17 0

29 0.6 0.6 0.48 0.48 0.3 0.17 0

30 0.6 0.6 0.48 0.48 0.3 0.3 0.17
Mean 0.604 0.592 | 0.504 0.458 0.321333 | 0.259 0.146667

Table I11: Pre and post injection LogMAR BCVA in patients diagnosed.of recalcitrant serous
PED treated with suprachoroidal anti VEGF

DISCUSSION:

PED in itself is a non-specific finding, and is generally associated with-ocular conditions like
CSCR, nAMD, PCV, etc.For the development of serous PED, a spectrum of different
mechanisms has been proposed and choroidal hyperpermeability has been implicated in their
pathogenesis in the absence of Choroidal neovascularization (CNV).2In 1986, Bird and Marshall
introduced the concept of age related reduced hydraulic conductivity of Bruch’s membrane. It
states that there occurs progressive thickening.of Bruch’s membranedue to deposition of lipid
that increases its hydrophobicity. This interferes with.the RPE pump and creates a barrier to the
normal flow of fluid and ions acress the Bruch’s membrane towards the choriocapillaries.With
time the fluid gets collected beneath the RPE leading to its separation.’

Drusenoid PEDs are formed due to gradual coalescence of pre-existing soft drusen in the setting
of AMD. This reducesthe hydraulic conductivity of the Bruch’s membrane and initiates the
cascade of RPE separation. "

Hemorrhagic or fibrovascular PEDs are associated with CNV. The neovascularization slowly
gains entrance into the sub-RPE space, breaking through the Bruch’s membrane and there it
organizes into the fibro-vascular network, subsequently developing into fibrovascular PED.
These are “leaky” blood vessels with improper blood-retinal barrier and hence tend to bleed into
the.sub-RPE space creating haemorrhagic PED.***®

On fundus examination, PEDs appear as well defined dome shaped elevation of RPE, usually
within the posterior pole. Serous PEDs have a smooth surface with orangish appearance mean
while the drusenoid type have irregular surface with areas of hyperpigmentation. In fibrovascular
and haemorrhagic type, due to the presence of CNV or their variants namely Retinal
angiomatous proliferation (RAP) and Idiopathic polypoidal chroidal vasculopathy (IPCV),
retinal haemorrhages are common finding along with intraretinal or subretinal fluid. As most of
the PEDs occur due to the pathophysiological processes taking place beneath the RPE, hence
indocyanine green angiography (ICGA) remains the diagnostic modality of choice. It can also
differentiate between vascularized and non-vascularized PED. On fundus fluorescein



angiography (FFA), serous PEDs exhibit early hyperfluorescence with increasing intensity
within a well-defined area whereas the drusenoid type show late staining. Both types do not
demonstrate any leakage in contrast to the fibrovascular type where one can notice leakage with
stippled or lacy hyper fluorescencehyperflueresceneebased onenthe-basis-ef whether CNV is
“occult type” or “classic type” respectively.By OCT one can identify the contents of PED and
monitor response to treatment. Drusenoid type may be iso-fluorescent or hyperacute-
fluorescenthyperauto-fluoreseent surrounded by a well-defined hypo auto-fluorescenthypeatte-
Huereseent border. Vascular types are atypical and FAF imaging is not well defined hence
further FAF studies are required to establishstablish any specific pattern.***

PEDs tend to have an indolent course and generally remain unchanged over prolonged periods.
Intravitreal anti-VEGFs have been tried for the treatment of the-fibrovascular typesbut they are
also associated with resistance to therapy. PDT and laser photocoagulation have also been tried
with some success. Studies have reported that photothromboticphetethrombesis to the vascular
components under ICGA guidance followed by application of laser to feeder'sfeeder vessels have
shown satisfactory results in patients of vascular PED. Presently, no treatment has proven
effective against serioussereus and drusenoid PED and they may eventually become atrophic and
cause permanent visual deprivation. Many even have underlying clinically undetectable CNV
hence may progress to their fibrovascular counterpart.*>™*®

Serous avascular PED in clinical practice is managed conservatively with no defined therapeutic
indications. Their resistance to treatment leads to patient dissatisfaction with visual compromise.
This calls for the collaborative effort from the physician’s part to conduct studies and
experiments in order to land up with a successful management protocol for such patients.

In this study we dealt with similar patients with recalcitrant PED who responded to the
suprachoroidal injection of anti VEGF as seen by decrease in mean LogMAR visual acuity from
0.59 to 0.15 and resolution of PED on SD-OCT. With the continuous advancements in the
medical field a novel route of drug administration; i.e.; suprachoroidal drug delivery, is now
under trial run for the management of multiple posterior segment pathologies. Larger volumes,
upto 1mL, can be tolerated in SCS which is much larger than required to achieve therapeutic
levels hence can also be utilized as a drug depot system. Drug delivery through SCS can even
bypass the outer blood retinal barrier and can be utilized to target the RPE. Small gauge needles
long enoughonlyto penetrate sclera (0.7-1.0 mm) can be used to perform SCS drug delivery.
Taking into consideration such evidences, suprachoroidal drug delivery of anti-VEGF and their
promising effects have been put forward through this case series.*

All'the cases presented with blurred vision with central scotoma which is a usual presentation of
serous PED. "All of them had taken treatment as some form of intravitreal anti-VEGF along with
conservative.management but had no or poor visual recovery post injection. Resultant was a
recalcitrant serous PED which was quite troublesome. All the patients were then undertaken for
suprachoroidal anti-VEGF bevacizumab under topical anaesthesia.

The patients stated that during injection, they experienced more pain as compared to the
intravitreal injections which they had received in past. There was a transient rise in intraocular
pressure which was quickly recovered and no pressure lowering drug was needed other than the
stat dose of oral acetazolamide 500mg. No adverse events like floaters, RPE tear, ocular



infections were experienced. During follow-up visits, the visual recovery was significant and was
maintained.

CONCLUSION

With this case series we concluded that suprachoroidal route of drug delivery is a practical and
promising approach of treatment in patients of recalcitrant PED. It is rather safe and can be
considered for other retinal pathologies.

Randomized control trial are required to conclude and establish suprachoroidal drug delivery
systems as an effective line of management of recalcitrant PED.
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Fundus fluorescence angiography (FFA) of a patient enrolled in
our study

| Pre-treatment FFA showing hyperfluorescenthyperfluorescent area increasing in intensity with
time butnot in size i.e. pooling of dye typical of serous PED.
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