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Abstract
Introduction: Submacular hemorrhage due to IPCV is visually debilitating 
for patients and different methods are utilized in management of this 
sight-threatening complication with limited success. In this expanded 
case series, we describe the visual outcomes of submacular hemorrhage 
secondary to IPCV treated with subretinal delivery of aflibercept during 
pars plana vitrectomy (PPV).

Methods: In this retrospective review, we report the clinical, surgical, 
and multimodal imaging data of four eyes of four patients who underwent 
surgery for submacular hemorrhage due to IPCV at Loma Linda University 
Hospital. Each eye underwent standard 23-gauge PPV and subretinal 
delivery of 2 mg aflibercept with a 25 g/42 g cannula coupled to the viscous 
fluid control unit of a standard vitrectomy system.

Results: All patients had resolution of the submacular hemorrhage with 
improvement in visual acuity. 

Conclusion: Our series describes a group of cases with successful 
resolution of subfoveal hemorrhage and improvement in VA using a novel 
technique of subretinal aflibercept delivery for the treatment of subretinal 
bleeding in IPCV. 
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Introduction
Idiopathic polypoidal choroidal vasculopathy (IPCV) is a disease of 

the choroidal vasculature that often leads to an exudative and hemorrhagic 
macular degeneration secondary to dysfunctional poylps [1]. It is a distinct 
entity from age-related macular degeneration and is one of the leading causes 
of subretinal hemorrhage [2]. Submacular hemorrhage due to IPCV is visually 
debilitating for patients and different methods are utilized in management of 
this sight-threatening complication with limited success. Previous studies 
have reported pneumatic displacement [3], pneumatic displacement with 
intravitreal tissue plasminogen activator (TPA) [4], pars plana vitrectomy 
(PPV) with subretinal TPA and air [5], PPV with subretinal TPA and gas 
[6], and PPV with subretinal bevacizumab+TPA and gas [7], all with varying 
success rates. Recently, we described a novel technique of subretinal delivery 
of aflibercept during parsplana vitrectomy for the treatment of submacular 
hemorrhage in IPCV [8]. 

In this case series, we report successful surgical outcomes after subretinal 
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delivery of aflibercept in 4 patients (4 eyes) with IPCV and 
validate the safety and efficacy of this technique for the 
treatment of submacular hemorrhage. 

Case Presentations
This was a retrospective review of the clinical, surgical, 

and imaging data of four eyes of four patients who underwent 
surgery for submacular hemorrhage due to IPCV at Loma 
Linda University Hospital. Each eye underwent standard 
23-gauge PPV, and 2 mg of aflibercept was delivered into 
the subretinal space using a 25 g/42 g cannula coupled to the 
viscous fluid control unit of a standard vitrectomy system. 
The details of the surgical technique utilized for these 4 
cases have been described previously [8]. All vitrectomies 
were performed by a single surgeon (KVC). The eyes 
were evaluated at various time points using multimodal 
imaging (optical coherence tomography [OCT] and retinal 
angiography). 

Case 1
A 55 -year-old Hispanic woman presented to the medical 

retina clinic with a 5-day history of decreased vision in 
the right eye and an accompanying headache. At initial 

presentation, her best-corrected visual acuity (BCVA) was 
20/200 in the right eye and 20/25 in the left eye. Fundus 
examination revealed submacular hemorrhage splitting 
fixation with an umbo of subretinal fluid (SRF) in the right 
eye (Figure 1a). OCT showed a submacular hemorrhage 
with a double hump sign associated with multilocular PED 
(Figure 1b, d). The FA/ICG of the right eye showed blockage 
in the superior macula and peripapillary area, corresponding 
to subretinal hemorrhage. The left eye showed a branching 
vascular network (BVN) in the nasal macula, without focal 
plaques or hot spots, and no polyps. The patient underwent 
23-gauge PPV with a subretinal injection of 2 mg aflibercept. 
At the 1 month visit there was complete resolution of the 
hemorrhage with residual exudation in the area of the prior 
hemorrhage (Figure 1c, d). Fifteen months after surgery, 
BCVA improved to 20/50. 

Case 2

A 79-year-old white man presented to the medical retina 
clinic with a sudden decrease in vision in his left eye three 
weeks prior to presentation. On examination, the BCVA was 
20/20 in the right eye and 20/400 in the left eye. Anterior 

 
Figure 1: Preoperative color fundus photograph (A) and OCT imaging (B and D) showing subretinal hemorrhage splitting fixation with a 
notched PED and double hump sign characteristic of IPCV. (C) Color fundus photograph of the right eye 6 months postoperatively showing 
the resolution of the subretinal hemorrhage.
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Case 4
A 79-year-old Hispanic woman presented to the ER with 

a 4 days of decreased vision in the right eye. On examination, 
her BCVA was CF at six feet in the right eye and 20/100 
in the left eye. Anterior segment evaluation revealed a 1+ 
nuclear sclerotic cataract (NSC) in both the eyes. Fundus 
examination revealed a subretinal hemorrhage (Figure 4A) 
of approximately 2-disc diameters in size with scant exudates 
in the right eye; the left eye was within normal limits. OCT 
revealed submacular hemorrhage in the right eye and VMT 
(Figure 4C) with associated macular edema in the left eye. 
The patient underwent 23-gauge PPV with a subretinal 
injection of 2 mg aflibercept on the same day. At the 1-month 
postoperative visit, color fundus photography showed 
improvement in submacular hemorrhage with settling of 
blood inferiorly in the right eye, and BCVA was CF in two 
feet. At the 6 months visit she had nearly complete resolution 
of the hemorrhage (Figure 4B), with improvement in BCVA 
to 20/80. OCT demonstrated subfoveal PED associated with 
subretinal fluid and VMT (Figure 4D). 

segment evaluation revealed PCIOL in both eyes. On fundus 
examination, a few hard and soft drusen without pigment or 
atrophy were noted in OD, and a large submacular hemorrhage 
extending beneath the inferotemporal arcade was noted in OS 
(Figure 2a). OCT revealed a few drusen and an ERM in the 
right eye, with submacular and sub-RPE hemorrhages in the 
left eye (Figure 2c). The patient underwent 23-gauge PPV with 
a subretinal injection of 2 mg aflibercept the following day. 
At the 1-month postoperative visit, color fundus photographs 
showed improvement in the submacular hemorrhage, with 
settling of dehemoglobinized blood inferiorly in the left eye, 
and BCVA improved to 20/60 (Figure 2b, d). 

Case 3

A 55-year-old Caucasian male with presented with a 
sudden loss of vision in his left eye. On examination, his 
best-corrected visual acuity (BCVA) was 20/30 in the right 
eye (OD) and CF at six feet in the left eye (OS). Anterior 
segment examination revealed significant nuclear sclerotic 
cataracts in both eyes. On fundus examination, the right eye 
was unremarkable, whereas the left eye had a submacular 
hemorrhage spanning both arcades with small polypoidal 
lesions in the macula (Figure 3A). Fluorescein angiography 
(FA) and indocyanine green angiography (ICGA) findings 
were consistent with the diagnosis of submacular hemorrhage 
secondary to IPCV (Figure 3B, 3C). The patient underwent a 
23-gauge PPV with a subretinal injection of 2 mg aflibercept 
6 days later. His vision improved to 20/200 one day after 
surgery and 20/60 at 90 days, with successful resolution of 
the submacular hemorrhage.

 

Figure 2: (A) Color fundus photograph of the left eye preoperatively 
demonstrating a large submacular hemorrhage extending inferiorly. 
(C) Corresponding OCT showing a notched PED with submacular 
hemorrhage characteristic of IPCV. (B) Postoperative color fundus 
photograph showing the resolution of the submacular hemorrhage. 
(D) Corresponding postoperative OCT image showing subretinal 
hyperreflective material and collapsed PED.

 
Figure 3: (A) Fundus photograph at the initial visit demonstrating 
a large dense subretinal hemorrhage extending from the superior 
macula beyond the inferior arcade. (B) Fundus photograph 6 months 
after pars plana vitrectomy with delivery of subretinal aflibercept 
demonstrating resolution of the submacular hemorrhage. (C) Swept-
source OCT of the macula demonstrating a near-normal macular 
contour with small polyps, pigment epithelial detachment (PEDs), 
and slight atrophy of the outer retinal layers.
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Discussion
Idiopathic polypoidal choroidal vasculopathy (IPCV), a 

disease of the choroidal vasculature, often leads to submacular 
exudation and hemorrhage, secondary to dysfunctional polyps 
with increased VEGF levels [9,11]. Submacular hemorrhage 
and associated hemoglobin breakdown products are extremely 
toxic to photoreceptors and often lead to permanent loss of 
vision (if not removed immediately) [9]. Multiple modalities 
(PPV with TPA, pneumatic displacement) attempt to 
displace the liquefied blood products (either through dilution 
or lysis of clot) away from the fovea to prevent toxicity to 
photoreceptors in the fovea. 

Intravitreal Aflibercept (VEGF-TRAP EYE, Eylea™; 
Regeneron Pharmaceuticals, Tarrytown, NY, USA), a soluble 
fusion protein (155KD) is superior to bevacizumab for the 
treatment of submacular hemorrhage associated with IPCV 
[10]. However intravitreal aflibercept is often ineffective in 
submacular hemorrhage, as the internal limiting membrane 
prevents rapid penetration of aflibercept into the subretinal 
space due to its molecular size. Larger antibodies (115 

kDA; ~5nm) were unable to cross the ILM, while smaller 
Fab fragments of 48 kDA (~2.5 nm) easily diffused into 
subretinal space [12,13]; Aflibercept was not detected 
in subretinal space after intravitreal administration in a 
monkey study [14]. 

In this series, we delivered aflibercept directly into the 
subretinal space during vitrectomy in a controlled fashion 
using a viscous fluid control system (used in gene therapy). 
We hypothesized that the direct delivery of medication into 
the subretinal space (dual effect of inhibiting VEGF-induced 
choroidal exudation and physically limiting the duration of 
hemorrhagic products in contact with the photoreceptors 
through dilution) resulted in the rapid resolution of 
hemorrhage and recovery of vision in our subjects. No intra- 
or post-operative complications were noted in the selected 
group of patients.

In conclusion, subretinal delivery of aflibercept is a safe 
and effective strategy for treating submacular hemorrhage 
with good clinical results (improved visual acuity and 
resolution of hemorrhage). 

 
Figure 4: (A) Color fundus photograph of the left eye preoperatively demonstrating a large submacular hemorrhage extending inferiorly. (C) 
Corresponding OCT showing a notched PED with submacular hemorrhage characteristic of IPCV. (B) Postoperative color fundus photograph 
showing the resolution of the submacular hemorrhage. (D) Corresponding postoperative OCT image showing subretinal hyperreflective 
material and collapsed PED.
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