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Introduction

Dark-without-pressure fundus lesion (DWP) is a rare, not well-
known entity and its etiology is not yet well understood. It was offi-
cially first described in 1975 by Nagpal, et al. [1] in a series of case
reports of 7 patients of African origin, 6 having sickle cell haemo-
globinopathies and one with arterial hypertension. The 7 patients
showed a flat fundus lesion of uniform, dark brown color, of differ-
ent sizes (from one to several disc diameters), with well delimited
margins, some with regular and straight and others with irregular
and dentated margins. The location of the lesions was situated at
the posterior pole or in the midperiphery, although the exact lo-
cation and the orientation varied. It could always be seen without
scleral indentation. Interestingly, during the follow-up period, the
location of most of the lesions changed as did their shape. In some
cases, they faded or even disappeared completely and showed
therefore a transient character [1]. Since then few publications
have been made about this entity. In this paper, we describe a case
of DWP and its evolution during the follow-up from 2013 to 2022 in

a young African patient.

Case Presentation

An 9 years old girl of African origin, in good general health and

with no particular medical history was first seen in the emergency

department in 2013, reporting bilateral, slow progressive decrease
in visual acuity for months with no other symptoms. Clinical ex-
amination highlighted an uncorrected myopic astigmatism in both
eyes, a normal intraocular pressure, as well as a normal anterior
segment examination. Visual acuity was 1.0 when the refractive
error has been corrected. The fundus examination showed a flat,
dark pigmented and well-defined area on the inferotemporal retina
as shown in the ultra wide-field color fundus photograph (Optos,
Dunfermline, United Kingdom) (Figure 1). Eyeglasses were pre-
scribed and a picture of a presumed choroidal naevus was taken.
Annual follow-up was scheduled. In the follow-up period from 2013
to 2022 there was a change in shape, size and localization of the
fundus lesion as we can see in the ultra wide-field color fundus
pictures (Figures 2,3,5,7,9 and 11). The rest of the clinical exam-
ination was within the normal limits with a gradual progression
of the myopic astigmatism over years. In 2017 for the first time, a
Spectral-domain optical coherence tomography (SD-OCT; Spectra-
lis, Hedeilberg Engineering, Heidelberg, Germany) over the lesion
was made and a sector of abrupt change into hyporeflectivity in the
ellipsoid- and interdigitation zones (EZ and IZ respectively) of the
retina corresponding to the pigmented retinal lesion was observed
(Figure 4). No thickening of the choroid, as it would be expected in
the case of a naevus, was observed.
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These findings oriented the diagnostic in favor of the dark-with-
out-pressure lesion. The following years, an ultra wide-field fundus
photography and OCT (Figures 6,8,10 and 12) was performed to
track the evolution of the pigmented lesion. As seen in the (Figure
1), the lesion was first located on the inferior vascular arcade in
2013, then increased in size and changed in form in 2015 (Figure
2), to then become again smaller, fading slightly away and to mi-
grate gradually towards the center of the posterior pole as seen

Figure 1

in 2017 (Figure 3), 2019 (Figure 5) and 2020. (Figure 7). In July
2021, we could mainly notice a fading of the DWP whereas the OCT
line follow-up showed that the outer retinal layers of EZ/IZ gained
partially the reflective state (Figure 10). In the last examination in
2022, the DWP lesion has totally disappeared (Figure 11). OCT (Fig-

ure 12) showed normal reflectance in the area of previous DWP. No

other lesion was observed in both eyes.

Figure 2

Figure 1: Fundus photography (Optomap) of the right eye - July 2013.
Figure 2: Fundus photography (Optomap) of the right eye - March 2015.

Figure 3

Figure 4

Figure 3: Fundus photography (Optomap) of the right eye - July 2017.
Figure 4: Infrared (left) and SD-OCT (right) over the DWP - July 2017.
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Figure 5 Figure 6

Figure 5: Fundus photography (Optomap) of the right eye - March 2019.
Figure 6: Infrared (left) and SD-OCT (right) over the DWP - March 2019.

Figure 7 Figure 8

Figure 7: Fundus photography (Optomap) of the right eye - August 2020.
Figure 8: Infrared (left) and SD-OCT (right) over the DWP - August 2020.
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Figure @

Figure 10

Figure 9: Fundus photography (Optomap) of the right eye - July 2021.
Figure 10: Infrared (left) and SD-OCT (right) over the DWP - July 2021.

Fageru 11

Figara L2

Figure 11: Fundus photography (Optomap) of the right eye - July 2022.
Figure 12: Infrared (left) and SD-OCT (right) DWP completely disappeared - July 2022.

Discussion

DWP was first described by Nagpal, et al. [1] in 1975 in 7 pa-
tients of African origin. Since then, only few publications about this
rare and not widely known entity have been released. Not recogniz-
ing this entity can lead to unnecessary workup as well as worries
for the patient. The characteristics of the dark pigmented lesions
previously described by Nagpal, et al. [1] matched with the ones
observed in our case. Their patients showed normal visual acuity,
and the patients that undergone a fluorescein angiography showed
no signs of vessel abnormalities or hyper/hypofluorescence of
the retina or choroid over the area of the DWP, some abnormali-
ties were seen though in some patients in other regions linked to
sickle cell related haemoglobinopathies. Although 4 of 7 patients
showed a posterior vitreous detachment to some extent, it seemed
to be unrelated to the dark-pigmented fundus lesion, in contrast

to the white-without-pressure lesion (WWP). They hypothesized
that DWP could be caused by some changes or to an altered reflex
of the internal limiting membrane (ILM) or of the retinal pigment
epithelium (RPE). In a further study by Talbot, et al. [2] of 1988
about Jamaican children with sickle retinopathy, lesions of similar
characteristics as defined by Nagpal et al. were described but were
thought to be the sequels of pre- or intraretinal hemorrhages as
they are found in sickle retinopathy.

Fawzi, et al. [3] reported in 2014 about 10 patients presenting
with DWP alone or with concomitant WWP, that were analyzed
with spectral domain OCT, near infrared fundus photography, fun-
dus autofluorescence and color photography. They found abrupt
reflectivity changes in optic coherence tomography (OCT) at the
level of the photoreceptors, in the ellipsoid (EZ) and interdigita-
tion zone (IZ), on the margin between the normal fundus and of
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the dark and white lesions of DWP and WWP respectively. The EZ/
IZ was hyporeflective over the whole DWP and hyperreflective over
the WWP. The infrared reflectance showed a hyporeflective in DWP
and hyperreflective zone in WWP. Furthermore, the fundus auto-
fluorescence showed also abrupt well delimited hypofluorescence
in both DWP and WWP. One case of the study undergone full-field
electroretinography and a Goldmann perimetry, both not being af-
fected by the DWP. A case report of Chen, et al. [4] also showed nor-
mal full-field electroretinography and normal visual field. Pimentel,
et al. [5] showed in 2 patients a normal fluorescence angiography
and in 1 patient a normal visual field result with a Humphrey 30-2.
Concerning the etiology of the DWP, Fawzi, et al. [3] reported, that
a vitreoretinal interface abnormality was probably not linked, but a

vitreous traction could not entirely be excluded.

They hypothesized that the etiology may be associated to the
presence of photopigments of different spectral range or density
within the DWP compared to the normal fundus because of their
behavior and visibility in fundus autofluorescence and in red-free
fundus photography. They highlighted the familiarity of this phe-
nomenon with the OCT appearance of the dark adapted Mizuo-Na-
kamura-phenomenon, but had discrepancies, especially the cir-
cumscribed character of the photoreceptor abnormalities, normal
full-field electroretinogram and the absence of functional deficits
in DWP. Lj, et al. [6] and Chang, et al. [7] reported about cases pre-
senting with DWP, surrounding or near a congenital hypertrophy
of the retinal pigment epithelium (CHRPE) area. As CHRPE have
been associated to WWP [8], Chang, et al. [7] suggested a possible
induction of alteration of the vitreoretinal surface by the CHRPE,
although in their case-series, the OCT showed no vitreoretinal al-
teration. Steptoe, et al. [9] reported having identified DWP next to
88.7% of the lesions due to Ebola virus disease in their patient co-
hort. They reported DWP around Ebola retinal lesions, chorioret-
inal lesions like in toxoplasmosis chorioretinitis or isolated. They
observed an expansion of the DWP toward the Ebola retinal lesion
and a retraction of the opposite side of the DWP, leaving scalloped
edges and therefore hypothesized the influence of the DWP by in-
traretinal stimulus associated with the Ebola retinal lesion.

Nevertheless, this did not explain why DWP is not specific to Eb-
ola retinal lesion and suggested a possible relation to an ongoing or
previous infection in general as a trigger. They [9] suggested a pos-
sible relation of the DWP to the change in mitochondrial state, due
to the fact, that the high concentration of mitochondria as showed
by Spaide, et al. [10] correspond to the EZ and that there are some
refractivity changes of mitochondria depending on their metabolic
state as shown by Tychinsky [11]. Interestingly the patients of Faw-
zi, et al. [3] were not only of African origin, but included Caucasian,
Hispanic and Asian patients, therefore making the previous as-
sumptions of DWP only being related to sickle cell patients of Afri-
can origin unlikely. The ethnic variability in patients with DWP was

also shown by Pimentel, et al. [5], where out of 6 patients, 4 were
Hispanic, 1 African-American and 1 Caucasian. However, a probable
higher incidence or easier detection in patients of darkly pigment-
ed skin and fundus was suggested. [3,7,9]. Our case report confirms
the transient and benign character firstly described by Nagpal et al.
of this lesion and shows the OCT findings first presented by Faw-
zi, et al. [3] with the hyporeflectance in the EZ/IZ. Our patient was
of African origin and presented a pigmented fundus. No functional
deficits and no vitreoretinal abnormality were objectivated.

Conclusion

DWP is a dark fundus lesion that can be found in any routine
examination. DWP has not been associated to any functional lim-
itation or loss nor any other ocular condition although it has been
sometime found at the edges of old infectious lesions. DWP is al-
ways benign and can change in shape, size, color or even disappear
with time. The histologic correlation and pathophysiological expla-
nations for the DWP remain unclear as cases remain rare. We pro-
pose as diagnostic criteria; dark lesion in fundus examination, hypo
reflectance in EZ/IZ zone on OCT, no choroidal associated lesion,
no functional disturbance, African origin with dark skin and dark
pigmented fundus being a risk factor. Therefore, it is important to
recognize this lesion in any fundus examination, based on OCT and
fundus criteria to avoid unnecessary workup and stress for the pa-
tient.
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