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Purpose: We report here, the morphological characteristics of the retina and choroid in
a patient with hemolysis, elevated liver enzymes, low platelets (HELLP) syndrome, who was not
aware of her pregnancy before visiting our hospital.

Methods: Case report.
Results: The patient complained of visual disturbances in both eyes for a few days.

Extensive serous retinal detachment and hyperreflective foci were observed in both eyes on
spectral domain optical coherence tomography (SDOCT). Enhanced depth imaging technique
using SDOCT revealed choroidal thickening and unclear choroidal vessel contour. Her blood
pressure was 230/168 mmHg. Laboratory data showed hemolysis and liver dysfunction.
Obstetrical examination disclosed her pregnancy. She was diagnosed as having HELLP
syndrome. Because her general condition improved after prompt Cesarean delivery, the
fundus lesions were rapidly resolved with choroidal thinning.

Conclusion: The eyes in a patient with HELLP syndrome showed characteristic choroidal
morphology. The choroidal morphology shown with SDOCT might be one of the pathogno-
monic signs for a diagnosis of HELLP syndrome.
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Preeclampsia is a pregnancy complication character-
ized by high blood pressure, proteinuria after 20

weeks gestation, and signs of damage to another organ
system. Uteroplacental and maternal endothelial dysfunc-
tion might happen during the course of the disease, such as
renal failure, disseminated intravascular coagulation (DIC),
pulmonary edema, placental abruption, and hemolysis,
elevated liver enzymes, low platelets (HELLP) syndrome.
HELLP syndrome is defined by hemolysis, elevated liver
enzymes, and a low platelet count.1 This syndrome might
be considered as a severe variant of preeclampsia/

eclampsia2 or as a separate disorder with features that
overlap preeclampsia/eclampsia.3–6 Complaints of visual
disturbances occur in 20% to 25% of patients with severe
preeclampsia and eclampsia.7–9 Serious visual loss has
been reported in patients with HELLP syndrome.10 Optic
disc edema, hemorrhages, and cotton wool and Elschnig
spots with a fundus finding similar to hypertensive
retinopathy have been found with ophthalmoscopy.
Fluorescein angiography has revealed a filling delay in
the choriocapillaris and abnormal choroidal leakage of dye
unassociated with signs of retinal angiospasm.11 Abnormal
choroidal circulation in preeclampsia is more obvious with
indocyanine green angiography.12–14 Although angiogra-
phy is useful for establishing a diagnosis, the poor
general condition of patients with preeclampsia might
not allow performance of angiography.
Another noninvasive examination, that is, spectral

domain optical coherence tomography (SDOCT), can
produce fine retinal images of macular edema and a serous
retinal detachment in preeclampsia patients.15 Recently,
an enhanced depth imaging (EDI) technique with SDOCT
enables analysis of the choroidal morphology for various
macular diseases.16 We present detailed choroidal mor-
phology in a patient with HELLP syndrome.
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Case Report

A 41-year-old woman, who was multigravida, was not aware of
her pregnancy as of her first visit to the Ophthalmology Department
of Fukushima Medical University Hospital. She complained of visual
loss in both eyes for a week. A few days before her visit, she saw an
internist and complained of a low-grade fever and back pain and was
diagnosed as having pyelonephritis. Her best corrected visual acuity
(BCVA) was 0.3 (20/67, 59 ETDRS letter scores) in the right eye and
0.4 (20/50, 65 Early Treatment Diabetic Retinopathy Study (ETDRS)
letter scores) in the left eye. ETDRS letter scores were calculated
according to the formula.17 She did not notice neck stiffness, headache,
tinnitus, and hearing loss. Her ocular pressure was 17 mmHg in the
right eye and 15 mmHg in the left eye. Slit-lamp examination showed
no abnormalities in either eye. Fundus examination revealed a bilateral
papilledema and severe macular edema with retinal hemorrhage and
fibrin deposits. We planned to perform angiography to evaluate the
permeability of the vessels and the retinal pigment epithelium. We had
to abandon the examination because of her poor health condition and
high blood pressure, which was 230/168 mmHg.

Spectral domain optical coherence tomography showed bilateral
extensive serous retinal detachment with swelling of the sensory
retina. The inner retinal layers were separated by multiple cysts.
Different irregularities and undulations were detected in the
retinal pigment epithelium. The outer plexiform layer delaminated
(Figure 1). Hyperreflective dots became evident in the subretinal
space, which became remarkable in the resolving stage (Figure 2).
Enhanced depth imaging optical coherence tomography showed
extreme thickening of the choroid (over 500 mm in both eyes), such
that the outer border between the choroid and the sclera was
unclear. The lumens of the choroidal vasculature in Sattler and

Hurler layers were barely identifiable. As a result, the choroid
showed a “ground glass appearance” (Figure 2).

Ocular manifestation and systemic abnormalities suggested
malignant hypertension or Vogt-Koyanagi-Harada (VKH) disease.
She was referred to the Department of Internal Medicine and the
Obstetrical Department in our hospital.

Her height and body weight was 152 cm and 70 kg, respectively.
Her body mass index was 30.3. The patient neurological status was
normal. Her urine protein was 4+. Laboratory examination showed
elevated liver enzymes and a low platelet count; the hemoglobin
concentration was 15.0 g/dL (11.6–14.0 g/dL), hematocrit was 45.0%
(34.1–41.7%), and the red blood cell count was 5.11 · 106/mL (3.66–
5.8 · 106/mL), and the mean corpuscular volume was 88.1 fL (81.8–
97.2 fL). The white blood cell count was 10,900/mL (normal range
2,800–8,800/mL), the blood platelet count was 88 · 103/dL (147–
341 · 103/dL), blood urea nitrogen was 18 mg/dL (8–22 mg/dL),
serum creatinine was 1.08 mg/dL (0.40–0.70 mg/dL), estimated
glomerular filtration rate was 45 mL�min−1�L−1 (60 mL�min−1�L−1),
aspartate transaminase was 45 U/L (13–33 U/L), alanine aminotrans-
ferase was 51 U/L (6–27 U/L), elevated lactase dehydrogenase was
648 U/L (119–229 U/L), alkaline phosphatase was 490 U/L (115–
359 U/L), elevated C-reactive protein was 1.91 mg/dL (0.00–
0.30 mg/dL), total protein in the blood was 5.4 g/dL (6.7–8.3 g/dL),
serum albumin was 2.2 g/dL (3.9–4.9 g/dL), delayed prothrombin time
was 148.7% (70.0–125.0%), and activated partial thromboplastin time
was 26.3 seconds (23.0–38.0 seconds).

Systemic abnormalities suggested malignant hypertension or HELLP
syndrome. They finally discovered her pregnancy and concluded
a diagnosis of HELLP syndrome. After initial stabilization, the patient
underwent prompt Cesarean delivery, which resulted in the birth of
a low-birthweight boy (872 g). Two weeks later, serous detachment

Fig. 1. Fundus photographs of
the first medical examination
(A and B) Fundus photographs
show retinal edema focusing on
bilateral optic discs (white ar-
rows). Elschnigspots are scattered
in the posterior pole fundus
(white arrow heads). Optical
coherence tomography showed
the presence of a cyst, which
continued to the optic disk (C and
D). The cyst was in the strongest
area of retinal edema around the
optic disc. Additionally, OCT
showed a structure that was sim-
ilar to a membrane beyond the
retina in the fovea (black arrow).
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Fig. 2. Changes of OCT findings (A) from the first
medical examination. The luminal structure of
a choroidal vessel was ambiguous throughout the
choroid. It is especially remarkable on the optic
disc side in which the retinal edema was strong
(arrow heads). B. Six days later, the luminal
structure of the choriocapillaris and Sattler layer
could be recognized (arrows). C. Four months
later, the luminal structure of Haller layer could be
recognized.
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associated with hyperreflective irregular dots and intraretinal cysts
resolved spontaneously with choroidal thinning. The lumen of the
choroidal vessel was clearly delineated with EDIOCT. One month after
delivery, blood pressure was decreased to 127/81 mmHg. Her BCVA
improved to 1.0 (20/20, 85 ETDRS letter scores) in both eyes. The
choroidal thickness, at this point, was restored to the normal range, that
is, 271 mm in the right eye and 282 mm in the left eye. On fundus
evaluation, the retina appeared flat with some Elschnig spots.

Discussion

We report a patient with HELLP syndrome showing
characteristic choroidal morphology. She complained
of bilateral visual loss and was not aware of her
pregnancy at presentation. Optical coherence tomog-
raphy showed serous retinal detachment and choroidal
thickening. These findings rapidly disappeared after
delivery with immediate Caesarian incision.
Four percent to 12% of patients with preeclampsia or

eclampsia have HELLP syndrome.18–20 Patients might
demonstrate one or more aspects of the syndrome; that
is, microangiopathic hemolytic changes, elevated liver
enzymes, and low platelet levels. Incomplete expression
has been reported in 50% of HELLP-syndrome pa-
tients.20,21 The diagnosis of HELLP syndrome in 15%
of patients without underlying preeclampsia is often
delayed.4,18 Most investigators agree on the general
definition of HELLP syndrome. However, they disagree
on the precise diagnostic criteria because of the diversity
of symptoms and laboratory data at onset.3–5 For these
reasons, although the laboratory data suggesting hemo-
lysis were not remarkable in our patient, her diagnosis
fell into the category of HELLP syndrome.
In female patients, the menstrual cycle22 or preg-

nancy23 might influence choroidal thickness. A recent
study reported that choroidal thickness was thinner in
preeclampsia patients than in normal pregnancies.24 The
choroidal characteristics of our patient were different
from this report. However, indocyanine-green angiog-
raphy showed the abnormal choroidal vessel leakage
with filling defects and late choroidal vessel staining in
the patients with malignant hypertension.25 As the main
characteristic of preeclampsia is hypertension during
pregnancy, the abnormal choroidal circular changes due
to severe hypertension might lead to choroidal thicken-
ing. In contrast, hypercoagulability also plays a crucial
role in HELLP syndrome. The pathophysiology of
HELLP syndrome is assumed to be similar to that of
DIC. Microthrombi, through general activation of coag-
ulability, disturb the microcirculation of the choroid,
which has been demonstrated by angiography in severe
preeclampsia or toxemia.11,13,14,26 Exudation from the
choroidal vasculature after microinfarction might cause
choroidal thickening and subretinal serous detachment.
Extravasation into the choroidal stroma causes compres-

sion of the choroidal vessels resulting in a ground glass
appearance of the choroid.
Central Serous Chorioretinopathy (CSC) in eclamptic

patients or VKH disease should be considered as
a differential diagnosis. Pregnancy is considered as
a predisposing factor of CSC.27 However, the ground
glass appearance of the choroid in the OCT images
of our patient was different from that in the case of
CSC. The lumen of a choroidal vessel is usually
dilated and is clearly delineated in CSC.28 The
choroidal and retinal characteristics in the OCT
images of our patient seemed quite similar to those
in VKH disease.29 VKH disease was ruled out
because we could not find any sign of inflammation
and the patient did not complain of symptoms related
to VKH disease, such as a headache or tinnitus.
Considering these facts, choroidal characteristics
might be one of the adjunctive findings for making
a diagnosis of HELLP syndrome.
However, we should consider the possibilities of the

choroidal appearance on OCT in hypertensive chorior-
etinopathy or HELLP syndrome similar to VKH. In
fact, it is not well known about the changes in the
choroidal vessels under the severe hypertension. Kishi
et al30 reported the pathology of hypertensive choroid-
opathy in monkeys with experimental malignant
hypertension. They showed extensive occlusion of
choroidal vasculature in the acute stage and recanali-
zation in the chronic stage. The ground glass appear-
ance of the choroid on OCT at an acute phase may
indicate the occlusive changes, and the visualization of
luminal structure of the choriocapillaris and Sattler
layer after 6 days and Haller layer after 4 months may
represent the recanalization of the choroidal vessels at
chronic phase. However, as this is the first report on
the choroidal morphology in HELLP syndrome, to our
knowledge, the findings need to be confirmed with the
accumulation of case reports in the future.
In conclusion, noninvasive evaluation of the cho-

roidal morphology with OCT might be helpful for
establishing a diagnosis of HELLP syndrome.

Key words: choroidal morphology, HELLP syn-
drome, optical coherence tomography.
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