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Abstract
Purpose To investigate the clinical characteristics of eyes with cuticular drusen in Japanese individuals, while paying special 
attention to large colloid drusen (LCD).
Study design Retrospective case series.
Methods Eyes with cuticular drusen, from patients of 4 medical institutes in Japan, were investigated. Multimodal imaging 
findings were used to diagnose cuticular drusen. LCD was defined as cuticular drusen > 200 µm.
Results Twenty-four eyes from 12 patients (8 women, 4 men) were diagnosed with cuticular drusen. The mean age of all 
patients (n = 12) was 60.8 years. The mean age of patients without additional macular pathology (n = 5) was 55.4 years. Of 
the 7 patients with additional macular pathology, 6 (85.7%) exhibited age-related macular degeneration-associated macular 
pathology, including drusenoid pigment epithelial detachment (PED) (8 eyes from 4 patients), geographic atrophy (2 eyes 
from 1 patient), and occult choroidal neovascularization (1 eye). LCD were found in 6 eyes of 3 patients (25%), those with 
LCD were on average 53.7 ± 8.7 years old and those without 69.9 ± 14.1 years of age (P = 0.064, Mann–Whitney U test).
Conclusions Cuticular drusen were predominantly seen in females, and drusenoid PED was most frequently seen in eyes 
with additional macular pathology. LCD were seen in 25% of eyes with cuticular drusen.

Keywords Cuticular drusen · Age-related macular degeneration · Drusenoid pigment epithelial detachment · Large colloid 
drusen

Introduction

Drusen are yellowish round deposits seen in the posterior 
pole in the aged retina. Histologically, they are accumula-
tions of extracellular material located between the basal 

lamina of the retinal pigment epithelium (RPE) and inner 
collagenous layer of Bruch’s membrane [1]. They contain 
various components associated with inflammation and 
immune-associated processes [2], and can enlarge and 
aggregate over time. Though macular drusen have been con-
sidered to be a hallmark feature of early age-related macular 
degeneration (AMD), the risk of developing advanced AMD 
varies depending on number, distribution pattern, and size 
of drusen, presence or absence of pigment changes in RPE, 
and the fellow-eye condition [3, 4].

Among various subtypes of drusen clinically associ-
ated with AMD, cuticular drusen were first described by 
Gass in 1977 as an atypical form of drusen characterized 
by innumerable yellowish, small (25–75  µm in diam-
eter), discretely round dots in the central macula or mid-
periphery [5]. Drusen of this type are clearly visualized 
on fluorescein angiography showing “stars-in-the-sky” 
appearance in the early arteriovenous phase. Histopatho-
logic studies have revealed that cuticular drusen appear 
as nodular elevations of the inner collagenous layer of 
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Bruch’s membrane [6]. Cuticular drusen are associated 
with advanced AMD, including neovascular AMD, geo-
graphic atrophy (GA), and adult onset vitelliform lesions 
[7], as well as with several loci of genetic polymorphism 
associated with AMD [8].

In 2012, Guigui et  al. [9] first reported the angio-
graphic features of early onset drusen > 200  µm and 
termed them large colloid drusen (LCD). They demon-
strate that LCD showed hyperfluorescence in fluorescein 
angiography. Multimodal imaging in subsequent case 
reports revealed further characteristics of LCD [10, 11]. 
Furthermore, a recent study proposes LCD as a variant of 
cuticular drusen [12].

To date, reports on cuticular drusen are more prevalent 
in patients of European descent than in Asian descent [13]. 
Therefore, we performed the present multicenter study 
in Japan to clarify the clinical characteristics of Japanese 
patients with cuticular drusen.

Methods

This retrospective study was conducted by the collaboration 
between 4 medical institutes: Yamanashi University Hospi-
tal, Nihon University Hospital, Kobe University Hospital, 
and Gunma University Hospital. Cuticular drusen phenotype 
in these institutes, seen between January 2018 and October 
2018, were included in this study. Medical records of eyes 
with cuticular drusen were retrospectively reviewed at each 
institute. This study was approved by the Institutional Review 
Board of the University of Yamanashi and conducted in 
accordance with tenets of the Declaration of Helsinki.

Inclusion criteria consisted of eyes receiving multimodal 
imaging examination including color fundus photography, 
spectral-domain optical coherence tomography (SD-OCT; 
Spectralis, Heidelberg Engineering) or swept-source opti-
cal coherence tomography (SS-OCT; DRI-OCT1: Topcon), 
fundus autofluorescence (FAF) using either Topcon fundus 

camera or Spectralis HRA, and near infrared reflectance, flu-
orescein angiography (FA), and indocyanine green angiogra-
phy (ICGA) using Spectralis HRA/OCT. Exclusion criteria 
consisted of eyes which did not receive the aforementioned 
multimodal imaging. Since this study was retrospective, 
OCT scan patterns were not determined. However, horizon-
tal and vertical scans through the fovea were performed for 
all study eyes.

All images of cuticular drusen suspects at each institute 
were collected, and presence or absence of cuticular drusen 
was evaluated by 2 independent graders (Y.S and K.T) on 
the basis of multimodal imaging. Discordant diagnosis was 
resolved through open arbitration. Diagnosis of cuticular 
drusen was made by the early-mid phase hyperfluores-
cence on FA, OCT patterns (dome-shaped, saw-toothed, 
or pointed) as previously reported, and/or punctate hypo-
autofluorescence with a ring of hyperautofluorescence on 
Topcon FAF [14–16]. Representative cases without macular 
pathology are shown in Figs. 1 and 2.

LCD were defined as cuticular drusen > 200 µm, as previ-
ously described [9].

Statistical analysis was performed using DR.SPSS (IBM). 
Continuous variables between the 2 groups were analyzed 
using Mann–Whitney U test, and P value < 0.05 was con-
sidered to be statistically significant.

Results

Nineteen patients were studied as cuticular drusen sus-
pects and 12(63.2%) patients were diagnosed as having 
cuticular drusen. Discordant rate between the two graders 
at the first evaluation was 15.8% (3/19). Kappa coefficient 
was 0.63.

A total of 12 patients (8 women and 4 men), with a mean 
age of 60.8 years (range 44–93), were diagnosed with cuticu-
lar drusen (Table 1). Of 24 eyes, 12 (66.7%) demonstrated 
additional macular pathology, including drusenoid pig-
ment epithelial detachment (PED) in 8 eyes of 4 patients, 
GA in 2 eyes of 1 patient, occult choroidal neovasculariza-
tion in 1 eye, and branch retinal vein occlusion in 1 eye. 
Representative cases of cuticular drusen with GA and with 
drusenoid PED are shown in Figs. 3 and 4, respectively. 
LCD were found in 6 eyes of 3 patients (25%), those with 
LCD and those without were on average 53.7 ± 8.7 years 
and 69.9 ± 14.1  years of age respectively (P = 0.064, 
Mann–Whitney U test). Mean subfoveal choroidal thickness 
was 202 ± 80 µm among all 24 eyes.  

Fig. 1  A 61-year-old woman with cuticular drusen (Case 5). a Color 
photographs show the numerous yellowish small deposits mainly 
located around the macula. b Fundus autofluorescence exhibits 
numerous pinpoint hypoautofluorescence surrounded by hyperauto-
fluorescence corresponding to the yellowish deposits in color fundus 
photograph (A). c Fluorescein angiography demonstrates innumer-
able hyperfluorescence of “stars-in-the-sky” appearance. d Spectral-
domain optical coherence tomography shows “saw-tooth” pattern of 
retinal pigment epithelium corresponding to the drusen

◂
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Discussion

In this study, we describe Japanese patients with cuticular 
drusen, with or without additional macular pathology. Of 12 
patients with cuticular drusen, additional macular pathology 

Fig. 2  A 44-year-old man with cuticular drusen (Case 1). a Color 
photograph shows large drusen in the macula. b Wide-field fundus 
autofluorescence exhibits multiple pinpoint hypoautofluorescence 
corresponding to the drusen. c Fluorescein angiography demon-
strates various sizes (greater or smaller than 200 µm) of hyperfluores-
cent spots. d Spectral-domain optical coherence tomography shows 
sharply peeked drusen of various heights

◂

Table 1  Characteristics of 
patients with cuticular drusen 
on initial presentation

BCVA best-corrected visual acuity, OD oculus dexter, OS oculus sinister, LCD large colloid drusen, PED 
pigment epithelial detachment, GA geographic atrophy, BRVO branch retinal vein occlusion, CNV choroi-
dal neovascularization

Age Gender BCVA Macular complication Subfoveal choroidal 
thickness (µm)

Pres-
ence of 
LCD

Case 1 44 Male (OD)1.2 None 390 Yes
(OS)1.2 None 374 Yes

Case 2 45 Female (OD)1.2 None 212 No
(OS)1.2 None 267 No

Case 3 56 Female (OD)1.0 Drusenoid PED 183 Yes
(OS)0.8 Drusenoid PED 240 Yes

Case 4 59 Female (OD)1.2 None 232 No
(OS)1.2 None 262 No

Case 5 61 Female (OD)1.5 None 206 No
(OS)1.2 None 237 No

Case 6 61 Female (OD)0.8 GA 163 Yes
(OS)0.8 GA 147 Yes

Case 7 68 Female (OD)1.2 None 182 No
(OS)1.2 None 168 No

Case 8 71 Female (OD)1.2 Drusenoid PED 112 No
(OS)0.8 Drusenoid PED 90 No

Case 9 72 Male (OD)0.8 Occult CNV 267 No
(OS)1.2 None 265 No

Case 10 76 Female (OD)1.0 Drusenoid PED 123 No
(OS)0.8 Drusenoid PED 168 No

Case 11 84 Male (OD)0.7 Drusenoid PED 179 No
(OS)1.0 Drusenoid PED 204 No

Case 12 93 Female (OD)0.7 None 72 No
(OS)0.1 BRVO 103 No
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was present in 7 (83.3%) on initial presentation. Among 
those with additional macular pathology, drusenoid PED 
was most frequent.

Drusenoid PED comprises irregularly elevated RPE 
by multiple and confluent large drusen that can be eas-
ily distinguished from other PEDs, such as serous PED, 
hemorrhagic PED, and fibrovascular PED by fundus color 
photography and fluorescein angiography [17]. Druse-
noid PED is known as a precursor lesion of GA because 
it generally grows slowly during long-term follow-up and 
eventually collapses resulting in GA [18]. Given that druse-
noid PED is a manifestation of AMD, 11 eyes (45.8%) of 
6 (50%) patients exhibited AMD on initial visit. A recent 
study demonstrates that over a 5-year follow-up of cuticu-
lar drusen eyes, acquired vitelliform lesions occurred at a 
frequency of 24.2%, GA at a rate of 12.5%, and neovas-
cularization at a rate of 25% [7]; however, association of 
drusenoid PED is not described in this report. It is neces-
sary to confirm independently whether drusenoid PED is 
an additional macular pathology specific to Asian eyes with 
cuticular drusen.

In the present study mean age of the 5 patients with 
cuticular drusen without additional macular pathology 
was 55.4 years (range 44–68). It is well known that cutic-
ular drusen have an early onset in patients of European 

descent [15]. Although the exact onset of cuticular drusen 
is not evident in the present study, cuticular drusen 
seemed to manifest at a younger age among Japanese 
patients.

It is reported that cuticular drusen are predominantly seen 
in women of European descent [7]. The present results that 
8(66.6%) out of 12 patients were women, is consistent with 
the report of a female predilection.

In our study, 6 eyes of 3 patients (Case 1, 3, and 6) pre-
sented with cuticular drusen > 200 µm and were classified 
as LCD. Early onset is a feature in patients with LCD. In 
this study, at initial presentation the mean age of patients 
with LCD was 53.7 ± 8.7 years, younger than those without 
LCD but the difference was not statistically significant, and 
is consistent with a previous report [9]. That study revealed 
that LCD occur in 25% of Japanese patients with cuticular 
drusen. Recently Terao et al. [19] presented three Japanese 
cases with cuticular drusen and 1(33%) out of 3 exhibited 
LCD. Further studies with larger cohorts are also likely 
reveal LCD in the Asians.

A major limitation of the present study is the small sam-
ple size of the cohorts. This was because cuticular drusen 
are rare in Asians though their exact prevalence has not been 
investigated. The other limitation is that there could have 
been a sampling bias. Since, in the present study fluorescein 
angiography was required for diagnosis of cuticular drusen 
and it is an invasive imaging modality, patients without 
additional macular pathology may have been fewer than 
those with additional macular pathology. Lastly, this was a 
cross-sectional study. A longitudinal study would be needed 
to determine whether cuticular drusen are associated with 
progression to AMD in the Japanese.

To summarize, cuticular drusen are predominantly 
seen in women and are associated with additional macular 
pathology, especially drusenoid PED. LCD are present in 
25% of Japanese patients with cuticular drusen in the pre-
sent study.

Fig. 3  A 61-year-woman with large colloid drusen (LCD) and geo-
graphic atrophy (GA) in both eyes (Case 6). a Color photographs 
show innumerable drusen with various sizes extending beyond the 
arcades, and larger drusen are considered as LCD. b Wide-field fluo-
rescein angiography exhibits window defects corresponding to GA 
and innumerable hyperfluorescence with various sizes. c Fundus 
autofluorescence showed hypoautofluorescent corresponding to reti-
nal pigment epithelial atrophy. d Spectral-domain optical coherence 
tomography shows steeply protruded retinal pigment epithelium. 
Enhanced choroidal transmission evidently corresponds to GA

◂



455Clinical characteristics of cuticular drusen in the Japanese population  

1 3

Fig. 4  A 56-year-woman with 
cuticular drusen and drusenoid 
pigment epithelial detachment 
(PED) in both eyes (Case 3). a 
Color photographs show whitish 
confluent drusen covering the 
macula with surrounding area 
showing many large drusen. b 
Fluorescein angiography shows 
hypofluorescent macula with 
multiple large hyperfluores-
cence corresponding to large 
drusen. c Fundus autofluores-
cence shows several hypoauto-
fluorescence dots inside the 
large drusen corresponding to 
hyperfluorescence on fluores-
cein angiography. d Spectral 
domain optical coherence 
tomography shows drusenoid 
PED in both eyes
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