
American Journal of Ophthalmology Case Reports 22 (2021) 101085

Available online 1 April 2021
2451-9936/© 2021 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Polypoidal choroidal vasculopathy in a patient with early-onset large 
colloid drusen 

Giovanna Vella a,b, Riccardo Sacconi a, Enrico Borrelli a, Francesco Bandello a, 
Giuseppe Querques a,* 

a Department of Ophthalmology, University Vita-Salute, IRCCS Ospedale San Raffaele, Milan, Italy 
b Ophthalmology, Department of Surgical, Medical, Molecular, Pathology and Critical Area, University Hospital of Pisa, Pisa, Italy   

A R T I C L E  I N F O   

Keywords: 
Cuticular drusen 
Early onset drusen 
Large colloid drusen 
Optical coherence tomography angiography 
Polypoidal choroidal vasculopathy 

A B S T R A C T   

Purpose: To report a case of a 46-year-old patient affected by polypoidal choroidal vasculopathy (PCV) in large 
colloid drusen (LCD) and to show how switching to intravitreal injection of aflibercept could be considered as a 
useful treatment of PCV not responsive to other anti-vascular endothelial growth factor (VEGF) injections. 
Observations: A 46-year-old woman was referred to our department with diagnosis of early-onset retinal drusen. 
Multimodal imaging confirmed the diagnosis of LCD in both eyes, complicated by suggestive PVC in the left eye. 
Due to the absence of anatomical improvement after 6 intravitreal injections of ranibizumab, the patient was 
switched and treated by a single injection of aflibercept, showing a complete anatomical and functional recovery. 
Conclusions and Importance: This case suggests progressive development of PCV as a possible late evolution of 
degenerating LCD. In case of exudative complication, intravitreal aflibercept injection could be considered as a 
useful treatment, especially in patients who are not responsive to others anti-VEGF injections.   

1. Introduction 

Drusen are extracellular deposits between the basal lamina of the 
retinal pigment epithelium (RPE) and the inner collagenous layer of 
Bruch’s membrane.1 Although drusen occur more frequently in the pa
tient above 50 years, early onset drusen (EOD) are identified in young 
patients. Large colloid drusen (LCD) are a subgroup of EOD that are 
considered a benign condition.2,3 LCD are large (200–300 μm), bilateral 
and yellowish lesion, located in the macula and peripheral retina.4 In the 
intermediate and late phases of indocyanine green angiography (ICGA), 
LCD core shows a hypofluorescent center surrounded by a hyper
fluorescent halo. This halo is bordered with a peripheral thin hypo
fluorescent ring, harboring a ‘donut shape’.5 On structural spectral 
domain optical coherence tomography (SD-OCT), most LCD appear 
convex with medium and homogeneous internal reflectivity.5 SD-OCT 
suggests that the smallest LCD have no effect on the ellipsoid zone, 
and the larger LCD erode into the photoreceptors.2 

Here, we report a case of a 46-year-old patient affected by polypoidal 
choroidal vasculopathy (PCV) in LCD and showed how switching to 
intravitreal injection of aflibercept could be considered as a useful 
treatment of polypoidal lesion not responsive to other anti-VEGF 

injections. 

2. Case report 

A 46-year old woman was referred to our department with diagnosis 
of LCD that was done 8 years before based on multimodal imaging ex
aminations (Figs. 1–3). The last fluorescein angiography, performed in 
2012, showed hyperfluorescent spots compatible with large colloid 
drusen (Fig. 2). One year before, the patient reported central vision loss 
because of PCV in the left eyes (LE) (Fig. 1A). The patient was treated 
with six intravitreal 0.5 mg/0.05 ml ranibizumab injections (Lucentis, 
Novartis, Basel, Switzerland) in the left eye (the last performed one 
month before the examination in our department). 

At the presentation, best-corrected visual acuity (BCVA) was 20/40 
in the right eye (RE) (amblyopic eye) and 20/25 in the left eye (LE). 
Intraocular pressure was 16 mmHg in both eyes. Anterior segment ex
amination revealed the result of photorefractive keratectomy in the RE 
and of radial keratotomy treatment in the LE. Fundus examination 
revealed the presence of large round drusen in correspondence of the 
vascular arcades and the mid-periphery in both eyes, with paving-stone 
degeneration in both eyes (Figs. 3 and 4). Fundus autofluorescence 
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showed hyperautofluorescence from the large drusen and an inhomo
geneous hypoautofluorescence at the posterior pole in both eyes 
(Figs. 3B and 4B). Fundus photography and structural SD-OCT (Spec
tralis HRA + SD-OCT; Heidelberg Engineering, Heidelberg, Germany) 
revealed a myopic staphyloma in the RE (Fig. 4A) and the presence of 
large colloid and cuticular drusen with various inner reflectivity in both 
eyes (Figs. 3C and 4C). In the LE, structural SD-OCT showed the presence 

of pigment epithelial detachment (PED) associated with the persistence 
of subretinal fluid (Fig. 1B), despite the last intravitreal injection of 
ranibizumab was performed one month before. Swept Source OCT 
angiography (OCT-A; PlexElite 9000 SS-OCT, Carl Zeiss Meditec, Inc., 
Dublin, USA) revealed a type 1 branching neovascular network associ
ated with polypoidal lesion (Fig. 3D). So, based on the multimodal im
aging evaluation (including structural OCT and OCT-A), but due to the 

Fig. 1. Horizontal structural optical coherence tomography (OCT) scans passing through the polypoidal choroidal vasculopathy (PCV) of the left eye at baseline and 
at all follow-up examinations. A) Combined infrared reflectance imaging and structural OCT at the baseline with a pigment epithelium detachment nasally to the 
fovea matching PCV associated with subretinal hyporeflective exudation. B) After 6 intravitreal injections of ranibizumab, structural OCT showed the persistence of 
subretinal fluid, involving the foveal area. C) One month after the intravitreal injection of aflibercept, structural OCT showed a great improvement of subretinal fluid, 
that persists only nasally to the PED. D) Two months after the intravitreal injection of aflibercept, structural OCT showed the complete resolution of the subretinal 
fluid. RPE: retinal pigment epithelium. 

G. Vella et al.                                                                                                                                                                                                                                    



American Journal of Ophthalmology Case Reports 22 (2021) 101085

3

lack of ICGA, a suggestive diagnosis of PCV was performed. 
Due to the absence of anatomical improvement after the last intra

vitreal injections of ranibizumab, the patient was switched and treated 
by a single injection of intravitreal 2.0 mg/0.05 ml aflibercept (Eylea, 
Bayer, Berlin, Germany) in the LE. One month later, BCVA improved to 
20/20 with a significant improvement of subretinal fluid (Fig. 1C), and, 
two months after the injection, structural OCT showed the complete 
resolution of the subretinal fluid (Fig. 1D). 

3. Discussion 

Using structural SD-OCT and OCT-A, we described a case of a 46- 
year-old patient with a suggestive diagnosis of polypoidal choroidal 
vasculopathy in LCD involving the left eye, and a possible association 
between LCD and paving-stone degeneration. Although ICGA is 
considered the most reliable means for the diagnosis of PCV, it is not 
performed routinely in many hospitals. Several studies demonstrated 
that the diagnosis of PCV could be suggested using only structural OCT 
and/or OCT-A signs, as in the presented case.6–11 For this reason, the 
diagnosis of our patient was a suggestive diagnosis because of the lack of 
ICGA. 

LCD belong to the EOD, and they have been considered as a benign 
condition since the original description.2 However, in the last years, our 
group and others reported LCD cases complicated by choroidal neo
vascularization (CNV).12–14 Mathis et al.12 reported the association be
tween LCD and polypoidal choroidal vasculopathy. In addition, our 
group reported a case of LCD complicated by extensive quiescent CNV in 
both eyes13 and a case in which this condition was complicated by 
geographic atrophy in the RE and a CNV in the LE.14 However, in the 
present study, we reported how the switch to intravitreal injection of 
aflibercept could be considered as a useful treatment in case of LCD 
complicated by polypoidal lesion not responsive to other anti-VEGF 
injections. 

Interestingly, the review of examinations performed 8 years before 
along with multimodal imaging evaluation showed the presence of 
numerous LCD without CNV. Only during the last year before referral, 
the patient developed signs of CNV, suggesting the development of 
polypoidal lesion as a possible late complication of degenerating LCD. 
Moreover, after six intravitreal injections of ranibizumab, BCVA did not 
show improvement and SD-OCT revealed the presence of a PED asso
ciated with subretinal fluid, completely resolved after only one injection 
of aflibercept. 

Compared to other forms of neovascularization secondary to AMD, 
patients with PCV are younger and eyes with PCV often manifest as 
serosanguinous maculopathy or hemorrhagic PED.15 Furthermore, PCV 

differs in responses to photodynamic therapy and anti-VEGF agents in 
comparison to other forms of neovascularization.13 The utility of OCT-A 
in different ocular conditions has been extensively described in the lit
erature.16–20 Indeed, OCTA is a useful technique for the noninvasive 
detection of branching choroidal vascular networks including visuali
zation of details such as cluster-like structures and flow.8–11 

Intravitreal aflibercept injection could be considered as a useful 
treatment in case complicated by exudative polypoidal lesion. The 
Aflibercept in Polypoidal Choroidal Vasculopathy (PLANET) study 
aimed to evaluate the efficacy, safety, and tolerability of monotherapy 
with intravitreal aflibercept injection (IAI) vs IAI plus rescue PDT in the 
treatment of PCV.21 Improvement in visual and functional outcome was 
achieved in more than 85% of patients treated with aflibercept in 
monotherapy. At 1 year, aflibercept monotherapy was non-inferior to 
combination therapy, with similar results in BCVA and anatomical 
improvement. Moreover, in a study by Cho et al.22 aflibercept appeared 
to be more effective than ranibizumab to cause polyp regression. Afli
bercept has also been found to be effective in polypoidal lesion non 
responsive to ranibizumab.23 Previous studies have shown that switch
ing over to aflibercept from ranibizumab may be helpful in refractory 
cases. Saito et al.,24 in a series of 43 eyes, have reported that aflibercept 
therapy led to significant improvement in functional and anatomical 
features, showing no exudation at 3 months follow-up.24 The possible 
explanation may be the high-affinity binding of aflibercept to VEGF-A 
along with VEGF-B and placental growth factor compared with ranibi
zumab or bevacizumab. Moreover, recent advances in retinal imaging, 
have revealed that the anatomical findings in the choroid are signifi
cantly associated with the pathogenesis and the treatment efficacy for 
PCV.25 In detail, PCV eyes with greater baseline luminal area and 
smaller baseline stromal area show a better response to aflibercept in
jections, suggesting that choroidal structure could be a new biomarker 
for potential BCVA outcome after intravitreal aflibercept injections in 
PCV.25 Our data supported the efficacy of aflibercept injection also in 
LCD complicated by exudative PCV. These deposits are probably asso
ciated with retinal pigment epithelium dysfunction and could thus be 
considered, with a choroidal structure, as a new biomarker for potential 
visual outcomes after intravitreal aflibercept therapy for PCV. 

Interestingly, here we reported a possible association between a 
peripheral paving-stone degeneration and macular LCD, even if we 
cannot exclude that this association was accidental because paving- 
stone peripheral degeneration of the retina is a relatively common 
feature. Such association was previously reported in cases of extensive 
macular atrophy with pseudodrusen-like appearance (EMAP)26–28 

which is also characterized by early onset but in cases showing reticular 
pseudodrusen rather than LCD. On the other hand, Vatavuk et al.29 

Fig. 2. Fluorescein angiography (FA) of the left eye of the patient at the time of large colloid drusen diagnosis. Early phases (A) and late phases of FA showing the 
presence of hyperfluorescent spots compatible with large colloid drusen. 
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reported angiographic changes in the peripheral retina in aged patients 
with AMD: they showed that reticular pigmentary changes and 
paving-stone degeneration occurred more frequently in the AMD group 
than in healthy controls. Probably, this could happen also in patients 
affected by EOD. 

In conclusion, we reported a case of LCD complicated by a suggestive 
diagnosis of PCV. Although in the original description LCD has been 
considered as a benign condition, this report demonstrates that, at least 
in some cases, LCD may present complications commonly observed in 
other chorioretinal diseases. Finally, the OCT-A may be considered as a 
useful tool in the diagnosis, follow-up and treatment decisions in pa
tients affected by LCD. Furthermore, in case of exudative complication, 
intravitreal aflibercept injection could be considered as a useful treat
ment, especially in patients who are not responsive to others anti-VEGF 
injections. However, a large series including different “benign” subtype 
of early-onset drusen, including LCD, should be investigated in order to 
understand more about this field. 
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case report and any accompanying images. 
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Fig. 3. Multimodal imaging evaluation of the left eye of the patient. A) Ultra-wide field (UWF) pseudocolor examination showing the presence of large colloid drusen 
involving the posterior pole (magnification) and the presence of a paving-stone degeneration in the temporal periphery of the retina (magnification). B) UWF fundus 
autofluorescence showing the presence of hyperautofluorescence areas matching to the large drusen and an inhomogeneous hypoautofluorescence at the posterior 
pole. C) Combined infrared reflectance imaging and structural optical coherence tomography (OCT) passing through the fovea showing the presence of large colloid 
drusen (magnification, asterisks). D) OCT-angiography showing a type 1 branching neovascular network (white triangles of en-face image), associated with the 
polypoidal lesion (white triangle of the B-scan image). 
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