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ABSTRACT
Acute retinal pigment epitheliitis (Krill’s disease) is a rare idiopathic self-limiting inflammatory macular disease. The ar-
ticle presents the results of multimodal dynamic imaging in 2 patients with acute retinal pigment epitheliitis, including, 
for the first time ever, the results of optical coherence tomography-angiography, suggesting the pathogenetic significance 
of changes in perfusion in the choriocapillaris for the development of this disease.
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АННОТАЦИЯ
Острый ретинальный пигментный эпителиит (болезнь Крилля) — редкое идиопатическое самокупирующееся вос-
палительное заболевание макулы. В статье представлены результаты мультимодальной визуализации в динамике 
у двух пациентов с острым ретинальным пигментным эпителиитом, в том числе впервые приведены результаты 
оптической когерентной томографии-ангиографии, позволяющие предположить патогенетическое значение изме-
нения перфузии в хориокапиллярисе для развития данного заболевания.
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INTRODUCTION
In routine ophthalmological practice, the diagnosis 

of some retinal and choroidal diseases can be difficult, 
not only because of their rarity, but also because of the 
potential for poor ophthalmoscopic data during a routine 
examination. The emergence of new diagnostic methods, 
in particular optical coherence tomography (OCT), and 
the use of a multimodal approach allow describing new 
forms of retinal pathology and studying the character-
istics of associated structural and functional disorders. 
Acute retinal pigment epitheliitis (ARPE), or Krill disease, 
was one of such diseases. It was first described in 1972, 
but its morphology was studied more than 20 years later 
with the advent of OCT [1, 2]. However, the etiopatho-
genesis and possible long-term effects of ARPE on fun-
dus structures, as well as its treatment, are only known 
based on case reports.

The aim of the study was to describe ARPE case se-
ries using the multimodal approach.

CASE REPORT NO. 1
In January 2023 patient A., female, 27 y. o., was sent 

from the outpatient clinic to the St. Petersburg branch 
of the National Research Institute of Ophthalmology 
S.N. Fedorov Cross-Sectoral Research and Technol-
ogy Center “MNTK “EYE MICROSURGERY” of the Russian 
Mi nistry of Health (MNTK) due to a fixed “spot” in the 
center of the visual field of the right eye. According to 
the patient’s medical history, 5 days before admission 
to MNTK, the patient suddenly developed symptoms that 
she associated with an acute respiratory viral infection 
she had the day before, with a rise in body temperature 
to 39°C, for which she received conservative treatment 
for 2 weeks.

On examination, visual acuity was 0.06 sph (–) 4.0 
D = 0.8 in the right eye and 0.1 sph (–) 2.5 D = 1.0 in the 
left eye. Intraocular pressure (IOP) by Maklakov method 
in the right and left eyes was 17/18 mmHg. On bio metry, 
the anteroposterior size of the right/left eyeball was 
25.49 mm/25.40 mm, respectively.

The right eye: The ophthalmoscopic examination 
showed that the foveal area in the fundus had a lighter 
yellow tint compared to the contralateral eye and it was 
surrounded by an even lighter rim (depigmented “halo” 
zone).

The left eye: No abnormalities; the structures were 
unremarkable.

An OCT of the right eye showed a localized hyperre-
flective defect of the fovea at the level of the outer retina. 
This defect involved the myoid and ellipsoid zones of the 
photoreceptors, the outer segments of the photorecep-
tors, the interface of the photoreceptor segments with 
the retinal pigment epithelium (RPE) cells, and partially 

the outer limiting membrane (Fig. 1). Structural OCT sec-
tions nasal to the fovea showed another milder defect. 
According to full-field OCT data with segmentation at 
the level of the ellipsoid zone, the lesion area was up to 
1 optic disc diameter. OCT-angiography showed a mild 
decrease in reflectivity at the level of the choriocapillaris 
in the projection of the lesion.

Microperimetry with the 10-2 grid (Compass, Cen-
terVue) in the projection of the lesion at individual test 
points showed a decrease in light sensitivity, including 
the fixation point (Fig. 1).

Based on the available data, the diagnosis was acute 
retinal pigment epitheliitis and moderate myopia in the 
right eye and mild myopia in the left eye.

The management strategy consisted in dynamic fol-
low-up.

A 2-week follow-up examination showed positive 
changes such as improvement of symptoms, a significant 
lesion reduction at the level of the ellipsoid zone on full-
field OCT, and signs of restoration of the photoreceptor 
layer structure on structural sections (Fig. 1). In addition, 
structural OCT sections showed a decrease in the choroi-
dal thickness in the projection of changes. Microperimetry 
showed increased retinal sensitivity to light in the lesion.

At the 1-month and 3-month follow-up visits, the 
patient had no complaints; OCT sections showed further 
complete restoration of the photoreceptor layer struc-
ture, and en face mode demonstrated resolution of the 
lesions at the level of the ellipsoid zone, while micrope-
rimetry revealed the increased retinal sensitivity to light 
at all tested points in the macula.

CASE REPORT NO. 2
Patient B., female, 51 y. o., was admitted to MNTK in 

January 2023 with complaints of a fixed translucent spot 
in the center of the visual field of the right eye. The medi-
cal history revealed that the symptoms occurred 3 days 
prior to the admission in the setting of a moderate acute 
viral respiratory infection.

On examination, visual acuity was 0.6 sph (–) 
0.5 D = 0.7 in the right eye and 0.8 sph (+) 0.25 D = 1.0 in 
the left eye. IOP by Maklakov method in the right and on 
left eyes was 19/20 mmHg. On biometry, the anteroposte-
rior size of the right/left eyeball was 23.11 mm/22.98 mm, 
respectively.

The right eye: Ophthalmoscopy revealed focal hy-
popigmentation in the foveal fundus, predominantly in the 
inferior half of the fovea, with no other retinal changes.

The left eye: No abnormalities; the structures were 
unremarkable.

An OCT of the right eye showed a localized defect 
of the fovea at the level of the outer retina. This defect 
involved the myoid and ellipsoid zones of the photo-
receptors, the outer segments of the photoreceptors, 
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Fig. 1. Results of multimodal diagnostic approach in patient A (explanations in the text)
Рис. 1. Результаты мультимодальной диагностики пациентки А (пояснения в тексте)
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OCT-angiography: the 
choriocapillaris layer

and the interface of the photoreceptor segments with 
the RPE (Fig. 2). However, hyperreflective material ac-
cumulated in the lesion at the RPE level, and the outer 
limiting membrane over the lesion was deformed, with 
its integrity preserved. En face OCT with segmentation 
at the level of the ellipsoid zone showed that the lesion 
involved the entire foveal region and the area of the le-
sion was 2/3 of the optic disc diameter. OCT-angiography 
showed a decrease in vascular signal at the level of the 
choriocapillaris in the projection of the lesion. However, 
accurate assessment of the choroidal thickness over time 
was complicated by signs of pachychoroid phenotype on 
structural OCT.

As in the first case, microperimetry with the 10-2 grid 
(Compass, CenterVue) in the projection of the lesion at 

individual test points showed a decrease in light sensitiv-
ity, including the fixation point (Fig. 2).

Based on the available data, the diagnosis was acute 
retinal pigment epitheliitis and mild myopia in the right 
eye and mild hyperopia in the left eye.

The management strategy consisted in dynamic fol-
low-up.

A 2-week follow-up examination showed no positive 
changes: complaints persisted; the full-field OCT area 
of the lesion did not change at the level of the ellipsoid 
zone, and focal changes remained on structural sections; 
hyperreflective material at the RPE level became more 
structured and compact, while there was no evidence 
of detachment or cystic changes in the neural retina 
(Fig. 2).
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Fig. 2. Results of multimodal diagnostic approach in patient B (explanations in the text)
Рис. 2. Результаты мультимодальной диагностики пациентки Б. (пояснения в тексте) 
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At 1-, 3-, and 6-months follow-up visits, the com-
plaints remained the same, although the intensity of the 
spot in the visual field decreased; the best corrected 
visual acuity was restored to 1.0 at 1 month, and the 
structural OCT sections showed that the defect persisted, 
the ellipsoid zone remained partially damaged, and the en 
face area of its lesion was unchanged (Fig. 2).

DISCUSSION
Acute retinal pigment epitheliitis (ARPE) is a rare, 

transient, idiopathic disease of the macula that oc-
curs predominantly in young people and is not associ-
ated with any concomitant systemic disease [3]. In 1972, 
Alex E. Krill and August F. Deutman first described 

6 cases of ARPE. The authors reported the general pat-
terns of the disease, such as a relatively young age of all 
patients, an acute onset with a sharp decrease in visual 
acuity and development of a relative central scotoma, 
ophthalmoscopic manifestations in the form of one or 
more rounded spots darker than the rest of the retina 
surrounded by a brighter halo, and complete or almost 
complete recovery of vision within 6–12 weeks [1].

There is no reliable information on the prevalence of 
ARPE, including in different ethnic groups. The age of the 
patients in most of the described cases was between 20 
and 50 years. For example, in the first report of ARPE, 
the age of the patients ranged from 16 to 46 years [1]. 
In the largest series of 18 ARPE cases reported in the 
literature, age ranged from 22 to 51 years with a mean 
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of 38 years [4]. Cases of ARPE are reported as equally 
frequent in men and women. However, some studies in-
dicate a predominance in male patients [4].

Patients with ARPE typically present with a sharp, 
painless decrease in visual acuity, a spot of varying 
transparency in the center of the visual field, and meta-
morphopsia. The disease is most commonly unilateral, 
but cases of bilateral involvement have also been re-
ported [5]. For 1–2 weeks prior to the onset of ARPE, 
patients may experience prodromal flu-like symptoms.

At functional testing, in addition to a decrease in 
best corrected visual acuity, en face OCT in the pro-
jection of the retinal lesion shows a decrease in light 
sensitivity at static perimetry, a decrease in the P1 
component amplitude in multifocal electroretinography, 
and decrease in the Arden Ratio in electrooculography 
[6, 7].

In biomicroophthalmoscopy, typical signs of ARPE in 
the fundus are small dark spots surrounded by a brighter 
halo, often located in the fovea, but also in other macular 
areas [4].

OCT is the main method for diagnosis and monitoring 
of ARPE. Characteristic changes are raised lesions with 
abnormal increase in reflectivity at the level of photore-
ceptor outer segments, with compromised integrity of the 
photoreceptor myoid and ellipsoid zones and the photo-
receptor-RPE interface [4, 7, 8]. In early disease (within 
2 days of symptom onset), upward displacement of the 
outer limiting membrane and mild transient thickening of 
the RPE–Bruch’s membrane complex may be observed. 
There is no intraretinal or subretinal fluid around the 
changes, and no fluid is observed beneath the RPE layer [2]. 
In en face OCT, the lesion appears as a “cockade” with 
a hyporeflective center and a hyperreflective rim at the 
level of the ellipsoid zone, as well as hyperreflective 
punctate lesions at the level of the outer nuclear layer 
in the fovea [9].

By monitoring the ARPE resolution with OCT, a spe-
cific sequence of retinal structure recovery can be ob-
served [10]. First, the height of the hyperreflective lesion 
decreases. The profile of the upwardly displaced outer 
limiting membrane is normalized. Then the abnormal 
hyperreflectivity in the lesion disappears, and the struc-
ture of the outer limiting membrane (4.3 ± 5.2 weeks of 
disease), the ellipsoid zone (7.3 ± 7.2 weeks), and the 
photoreceptor-RPE interface (12.5 ± 12.4 weeks) are re-
stored. However, defects in the outer retina and RPE may 
persist after resolution of the acute ARPE [11–13], as 
demonstrated in the second case report presented.

The role of OCT angiography in the diagnosis and 
monitoring of ARPE is not well documented in the lit-
erature. Except for a few cases with data on the status 
of the retinal-choroidal plexus [14, 15], the authors did 
not describe changes at the choroidal level. In the pre-
sented case reports, signs of ischemic changes at the 

level of the choriocapillaris were found in the projection 
of focal changes in the outer retina in the acute phase. In 
the first case, changes in choriocapillaris perfusion with 
an uneven decrease in angiography signal were seen in 
the acute phase. The second case showed defects in the 
form of nonperfusion at the choriocapillaris level. How-
ever, possible artifacts related to the shielding effect 
of altered overlying RPE cannot be excluded. Moreover, 
structural sections showed localized transient choroidal 
thickening.

Additional examination methods include retinal fluo-
rescein angiography (FA), indocyanine green angiography 
(ICGA), and fundus autofluorescence (FAF).

FA showed focal hyperfluorescence in areas of oph-
thalmoscopically visible hypopigmentation, with no leak-
age of dye into the surrounding tissues in any phase, and 
no FA changes in 17% of ARPE cases [4]. Furthermore, 
different stages of ARPE may have different fluorescence 
patterns [16].

ICGA shows patchy hyperfluorescence in the early and 
intermediate phases and a hyperfluorescent cockade-like 
halo in the late phase of the disease [16].

The pattern of FAF may vary depending on the stage 
of the process. In early disease, a mild heterogeneous 
increase in autofluorescence may be observed, and lat-
er, as ophthalmoscopically visible changes resolve, FAF 
detects an increase in autofluorescence with hypoauto-
fluorescent lesions at sites of pigment accumulation [11]. 
In summary, FAF provides a detailed assessment of re-
sidual post-ARPE defects in the RPE, including those that 
are poorly visualized in ophthalmoscopy.

Despite detailed multimodal imaging-based clinical 
descriptions in the literature, the etiology and pathogene-
sis of ARPE remain poorly understood. Prodromal flu-like 
symptoms prior to the onset of ARPE suggest the trigge-
ring influence of viral infections. Some publications have 
reported the development of ARPE after clinical mani-
festation of viral hepatitis C or picornavirus infection. 
However, the retinal lesion does not occur as a result 
of direct viral infection, but rather as a result of delayed 
immune responses [15, 17, 18]. The picornavirus fam-
ily includes enteroviruses and coxsackieviruses, which 
have been shown to cause acute chorioretinitis, unilat-
eral acute idiopathic maculopathy, and other forms of 
focal retinal damage morphologically similar to ARPE [8]. 
However, J. Cho et al. [4] found the presence of pre-
vious influenza-like symptoms in only 17% of patients. 
ARPE has also been described after intravenous ad-
ministration of a bisphosphonate [19] and after use of 
a COVID-19 vaccine [15, 20].

The clinical presentation of ARPE is thought to be 
caused by transient RPE cell dysfunction or inflamma-
tion localized mainly at the interface of the photoreceptor 
outer segments and RPE. However, it is also possible 
that both photoreceptor inner segments and cell bodies 
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are involved in the edema [4]. Since the ARPE lesion is 
loca lized in the macula, it was suggested that its patho-
genesis may be closely related to cones and their meta-
bolic characteristics: in the foveal area, phagocytosis of 
cone outer segments by RPE cells reaches 20–30 μm 
per day, making this area highly vulnerable to RPE cell 
dysfunction [8]. RPE cell dysfunction also manifests as 
subsequent spontaneous complete regression with reti-
nal function restored within 1.5–3 months.

In the case reports presented, OCT-angiography in 
the projection of focal changes in the outer retinal lay-
ers demonstrated transient thickening of the choroid and 
ischemic changes at the level of the choriocapillaris in 
the acute phase of ARPE. For the first time, signs of not 
only choroidal abnormalities but also of possible primary 
choriocapillaris lesions with secondary involvement of 
the RPE and photoreceptors are described.

Differential diagnoses of ARPE include acute macular 
neuroretinopathy, acute idiopathic maculopathy, multiple 
evanescent white dot syndrome, solar retinopathy, and 
poppers retinopathy, which also present as acute pain-
less loss of central vision, predominantly monocular in 
young people, but with their own characteristic clinical 
manifestations [16, 21–24].

The use of oral steroids was described for the treat-
ment of ARPE but did not accelerate recovery compared 
to untreated patients. A case of intravenous methylpred-
nisolone in the acute phase was reported with complete 
resolution of outer retinal defects on Day 5 of follow-up 
[10, 23, 25]. However, to date, there is no consensus on 
the need for treatment of ARPE, as the process is self-
limiting and characterized by spontaneous resolution and 
restoration of vision without any intervention [12].

CONCLUSION
ARPE is a rare, idiopathic, self-limiting inflammatory 

macular disease with a characteristic pattern in multi-
modality imaging. The etiology and pathogenesis, the 
characteristics of the clinical course at different stages 
of the disease, and the therapeutic options remain poorly 
described.

OCT is the most sensitive method for diagnosing 
ARPE, allowing visualization of specific changes in the 
outer retinal layers in the acute phase of the disease. OCT 
angiography may provide new data on the characteristics 
of choriocapillaris perfusion in ARPE and thus contribute 
to the current understanding of the ARPE pathogenesis.
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