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Abstract

Preeclampsia, eclampsia, and HELLP syndrome (hemolysis, elevated liver enzymes, and thrombocytopenia syndrome) are
pregnancy-related complications that occur before, during, or after childbirth and can be dangerous for both the mother and
fetus.

The main diagnostic criterion for preeclampsia and eclampsia is hypertension and, in addition, the failure of an organ or
organs caused by hypertension and vascular autoregulation. The pathology can manifest itself in varying degrees of severity in
several organs, including the eyes and brain. Changes in the vision can also be the first and only complaint of preeclampsia.
The main symptom is a decrease in visual acuity. In the majority of patients, complaints resolve spontaneously and visual
acuity recovers. Unfortunately, in rare cases, the disease can also end in blindness. Since preeclampsia can have a rapid course,
manifesting within hours, timely diagnosis of ocular complications is important to ensure correct patient management.

This article provides an overview of the three most frequent eye and vision-related complications associated with preeclampsia,
eclampsia and HELLP syndrome, their interrelationships, diagnostics and treatment. In addition, the case history is presented
to characterize the course, management and treatment of an ocular complication in preeclampsia.
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Introduction

Preeclampsia is a pregnancy-associated pathology,
including hypertension and (multiple) organ failure,
which starts after the 20th week of gestation. At the
same time, the patient has not had these problems
before pregnancy or in the early stages of pregnancy
[1,2]. According to the previous classification,
preeclampsia was diagnosed in the presence of
hypertension (systolic blood pressure >140 mmHg
and diastolic blood pressure >90 mmHg) and
proteinuria (> 0.3 mg/mg urine protein to creatinine
ratio). In the new classification, proteinuria has been
replaced by the occurrence of organ failure [2]. It is
the main complication during pregnancy, which
occurs in an estimated 4-5% of pregnancies worldwide
[2]. When ocular and cerebral complications appear,
preeclampsia is immediately classified as severe [2].
Preeclampsia can also be accompanied by HELLP
syndrome, which includes hemolysis, elevated liver
alanine and aspartate aminotransferase (ALT and
AST), and concomitant thrombocytopenia [3]. In the
case of eclampsia, tonic-clonic seizures appear in
addition to preeclampsia [2]. Change in vision can be
a prodromal symptom in the development of the
disease, and organ damage can occur after the
development of hypertension [4]. Symptoms may
include decreased visual acuity, double vision
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(diplopia), amaurosis fugax, visual field scotomas, and
homonymous hemianopsia [4].

Complete vision loss is rare in preeclampsia,
eclampsia, and HELLP syndrome, occurring in 1-3%
of patients. Other visual symptoms occur in about
25% of patients with severe preeclampsia and as many
as 50% of patients with eclampsia [5,6]. In addition
to subjective symptoms, the most common finding on
examination is marked spasm of fundus arterioles,
occurring in 70% of patients with preeclampsia [6].
Retinal  changes, such as central serous
chorioretinopathy  (CSC) and  Purtscher-like
retinopathy are ocular complications that reduce
visual acuity and cause blindness. However, from
extraocular causes, posterior
encephalopathy syndrome (PRES) and cortical
blindness are the main causes for decreased visual
acuity and blindness [4]. The most effective and only
definitive treatment for preeclampsia, eclampsia and
HELLP syndrome and related complications is

delivery of the baby [2].
Central Serous Chorioretinopathy

reversible

Central Serous Chorioretinopathy (CSC) occurs in
about 1% of patients with severe preeclampsia and in
10% of patients with eclampsia [4,5]. In CSC, the
neurosensory part of the retina separates from the
underlying tissues. The cause is believed to be
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systemic vascular regulation deficiency, which
manifests in peripheral vasospasm and arterial blood
circulation maladjustment [6]. In addition, there is a
decreased response to vasoactive agents in
preeclampsia [6]. Spasm of the arterioles causes
ischemia of the choroid, resulting in impaired
function of the retinal pigment epithelium (RPE)
[7,8]. The role of the RPE is to transport water, salts,
nutrients and metabolites between the choroid and
the retina. In addition, RPE intercellular tight
junctions form a barrier between blood and retina,
which is damaged in the event of ischemia [4].
Subretinal swelling separates the RPE from the
neurosensory retina and that causes visual complaints
[6,7]. In the case of HELLP syndrome, the breakdown
products resulting from hemolysis can also clog the
capillaries and create an ischemic focus of the retina
(7].

CSC has been observed before, during and after
delivery [4,9]. In a retrospective multicenter study
comparing the occurrence of CSC among patients
with preeclampsia and malignant hypertension, it was
found that among 29 patients with preeclampsia (53
eyes examined), CSC occurred in 9 patients during
pregnancy (CSC was diagnosed in 16 eyes) and after
delivery in 20 patients (CSC diagnosed in 37 eyes) [9].
There were 24 patients in the group with malignant
hypertension (45 eyes were observed), and it was
additionally found that the central thickness of the
macula and choroid decreased more pronounced in
the group with preeclampsia after CSC resolution
compared to the malignant hypertension group [9].
The main symptoms in CSC are decreased visual
acuity and visual field defects. Symptoms usually
appear in both eyes at the same time, less often in one
eye [4]. CSC does not rule out other vision-affecting
conditions associated with preeclampsia, eclampsia,
or HELLP syndrome, such as cerebral cortical edema
(4].

The diagnosis of CSC is based on the symptoms and
examination of the fundus [8]. When confirming the
diagnosis, optical coherence tomography (OCT) is
indicated as an additional examination, which allows
visualization at the time of examination and the
progression of CSC [8]. For an even more precise
overview and evaluation of the dynamics both at the
level of the retina and the choroid, an OCT
angiography (OCT-A) study is recommended [9].
The previously mentioned study also looked at the
visual acuity of patients with preeclampsia, in which
the average logMAR was 0.24 + 0.37 at the
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development of complaints [9]. During follow-up visit
1.83 £ 2.16 months later, visual acuity had improved
to 0.11 £ 0.16 on the logMAR scale [9]. Visual acuity
was below logMAR 0.3 in only 4 out of 53 eyes in the
study group [9]. In addition, the risk factors for poor
recovery of visual acuity are the presence of
retinopathy and detachment of the retina in the
macular area [9]. In most cases, vision returns to pre-
CSC levels after fluid absorption and ocular
treatment is not necessary [6]. On the other hand, it
is not possible to predict the extent and development
of CSC depending on the severity of preeclampsia,
eclampsia or HELLP syndrome, as several different
pathological processes occur simultaneously [7]. CSC
caused by preeclampsia has a good prognosis for
recovery, and the fluid resolves within 1-2 months
after delivery [8]. Full recovery to the previous level of
visual acuity occurs approximately 2-12 weeks after
delivery [7].

Cortical Blindness

Cortical blindness is caused by posterior reversible
encephalopathy syndrome (PRES) and includes
cerebral edema, which is accompanied by acute
neurological convulsions,  altered
consciousness and visual disturbances [10]. Cortical
blindness is a fairly common complication of
preeclampsia and eclampsia, occurring in up to 15%
of preeclamptic patients [11] and manifests both
before and after childbirth (8). In the past, changes in
vision due to preeclampsia and eclampsia were
considered to be only ocular, mainly caused by the
retina and choroid, but in the last 20-30 years PRES
and cortical blindness have become more known,
therefore their actual frequency may be higher
[11,12].

In the case of cortical blindness, the autoregulation of
blood vessels in the supply area of the posterior
cerebral artery is affected [11] and blood vessels
respond to a sudden increase in blood pressure with
vasospasm [11,12]. According to the hypothesis,
cytotoxic cerebral edema and ischemia occurs after
this [11] and at a later stage, cerebral infarction is also
possible [8,12]. According to the second theory,
autoregulation of cerebral blood vessels decreases
during a sudden increase in blood pressure, areas of
vasoconstriction and dilatation are formed and
vasogenic cerebral edema develops as a result of
increased hydrostatic pressure, hyper perfusion, and
extravasation of blood plasma and blood elements
[8,11,12]. This theory is supported by the fact that the
supply area of the posterior arteria cerebri is more

symptoms:
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sensitive to high blood pressure and the permeability
of the brain-blood barrier is greater, because the
supply area has less sympathetic innervation and less
neurogenic regulation [10-12]. Cortical blindness is
thus caused by swelling of the posterior part of the
brain, involving the visual pathway and visual cortex,
hence the name of the condition [4,12].

The main symptoms in cortical blindness are a
progressive deterioration of visual acuity in both eyes:
initially blurring of vision and then a decline over
hours to hand movement, light perception [4] or
blindness [13]. Blindness may be preceded by
prodromal symptoms: nausea, vomiting and severe
headache, most often in the frontal region [4,12].
Severe headache is the most common prodromal
symptom, which may be a sign of wvascular
autoregulation loss [12]. Also, sudden loss of vision
can be the first sign of eclampsia, requiring immediate
medical attention [11,13]. In such cases, patients with
preeclampsia experienced a complete loss of vision 4-
7 hours before the onset of eclamptic seizures [11].
Therefore, pregnant women with sudden vision loss
should be considered as potential eclamptic patients
[8]. It is also important to distinguish cortical
blindness and its accompanying symptoms from
migraine, another cause of headache [14] and epilepsy
[15]. Epilepsy occurs in 2/3 of patients with PRES,
and in some cases, epilepsy may persist for a long
period of time [15].

Cortical blindness does not affect the eye itself: there
is no ocular pathology, pupillary reflexes and fundus
examination is normal [16]. Swelling of the occipital
part of the brain may not be the only reason for a
decrease in visual acuity as the fundus changes
described above in the article may also occur as a
combination [11]. Since cortical blindness is caused
by edema in the posterior part of the brain, computed
tomography (CT) or magnetic resonance imaging
(MRI) are appropriate to confirm the diagnosis
[4,6,11,12]. The foci are hypodense on the CT scan
and hyperdense on the T2-sequence MRI scan [6].
The T2-sequence MRI is considered to be more
accurate than the CT scan, because in cases where the
CT was without pathological findings, the MRI still
showed changes [4]

Changes may not be limited to the parietal or occipital
lobes, but may also occur in the frontal and temporal
lobes or even in the brainstem [4,10]. Brainstem and
cerebellar swelling occurred more frequently in
patients with eclampsia [10]. In addition, magnetic
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resonance angiography (MRA) may be considered, as
hemorrhagic complications have also been observed
in PRES syndrome (10). The MRA study also shows
diffuse vasospasm [8].

Laboratory tests monitor the levels of hematocrit
(Hct), serum  creatinine (S-Crea), aspartate
aminotransferase (AST), alanine aminotransferase
(ALT) and lactate dehydrogenase (LDH), as the values
of these markers are significantly increased in PRES
patients compared to those who did not have a
pathological finding on MRI [10].

The prognosis of vision is good in PRES and cortical
blindness, and the length of vision loss can vary from
4 hours to 8 days [11]. It is important to treat
preeclampsia and eclampsia: lowering blood pressure
and preventing seizures with magnesium sulfate [4].
Since blood pressure spikes are the main cause of
vasogenic cerebral edema, controlling hypertension is
extremely important [12]. The prognosis is worse if
PRES and cortical blindness are accompanied by
other ocular pathology, such as CSC or Purtscher-like
retinopathy, which can cause permanent visual
impairment and, in rare cases, blindness [4,8].

Purtscher-Like Retinopathy

Purtscher-like retinopathy is a pathology which results
in variable deterioration or complete loss of vision in
one or both eyes and is caused by trauma, acute
pancreatitis, fat emboli, renal failure, connective
tissue diseases, or childbirth [17]. The exact cause of
postpartum Purtscher-like retinopathy is unknown,
but it is thought that when amniotic fluid enters the
mother's bloodstream, the complement system is
activated and factor C5a causes the formation of
emboli [18]. In previously described cases, a decrease
in visual acuity or complete loss of vision has occurred
after childbirth [18-21].

Purtscher-like retinopathy is a rare complication of
preeclampsia that has been described in only a few
cases [4]. Characteristic are Purtscher flecken on
ophthalmoscopy - collections of soft exudates (cotton
wool spots) around the optic disc and between
arterioles and venules, retinal hemorrhages and
papilledema (Figure 1) [17]. Purtscher-like retinopathy
with serous retinal detachment, treated with
corticosteroids, has been reported in some cases in
preeclamptic patients [19,20]. However, treatment
with corticosteroids has not shown a better outcome
compared to watchful waiting [22].
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Figure 1: Retinal changes of Purtscher-like retinopathy.

Purtscher-like ~ retinopathy  associated — with
preeclampsia is a serious complication in which visual
recovery has not been complete in both eyes in the
cases reported to date [19-21,23]. There was no follow-
up information for two of the 14 eyes treated in the
case reports [19], where only two of the 12 eyes fully

recovered [18,20,21].

Case Report

A 35.year-old female presented to the emergency
room due to lower abdominal pain and irregular
contractions that had lasted for several hours. It was a
twin pregnancy (dichorionic and diamniotic)
resulting from in vitro fertilization (IVF). Previously
the patient had another IVF pregnancy without
complications. The beginning of the pregnancy was
normal, but from the 6th month a sudden weight gain
of 5 kilograms per month was observed for two
consecutive months. During a routine check-up,
gestational age (GA) 33 weeks and 3 days (33+3), the
patient was diagnosed with elevated blood pressure
(repeated measurements of 160/85 mmHg and
140/80 mmHg) and treatment with labetalol (100 mg
twice a day) was started. After one week (GA 34+3),
the patient had a follow-up visit to examine fetal
growth and the effect of labetalol treatment. During
this visit, everything was as expected.

Next time the patient presented to the emergency
room at 36 weeks and O days (36+0). The blood
pressure values were 177/111 mmHg and later
147/105 mmHg. Overall, the patient was in a
satisfactory general condition but complained of a
headache. There were no visual disturbances.
Cardiotocographic examination showed normal fetal
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heart activity and irregular uterine contractions. A
further plan was established: urinalysis, blood analysis
with preeclampsia markers, labetalol 100 mg three
times per day. In addition, the first fetus was in breech
position, so it was decided to terminate the pregnancy
by caesarean section when labor began. In urinalysis,
the patient had a highly elevated protein to creatinine
ratio of 8.647 mg/mg (reference value <0.2 mg/mg).
Blood analysis showed an increase in both ALT (378
U/L, reference value <35U/L) and AST (330 U/L,
reference value <35 U/L). There was also an increased
potassium value in the analysis (6.3 mmol/L,
reference value 3.4-4.8 mmol/L). The platelet count
was 201x109/L (reference value 145-390x109/L) on
arrival but had dropped to 46x109/L early the next
morning. Thus, in addition to preeclampsia, the
patient had also developed HELLP syndrome.

The patient had a history of one miscarriage, one
ectopic pregnancy that ended with a laparoscopic
right salpingectomy and one in vitro fertilization (IVF)
resulting in a pregnancy that proceeded normally and
ended in spontaneous delivery (GA 37+1). In
addition, the patient had been diagnosed with
polycystic ovary syndrome (PCOS) and bilateral
infertility. The patient had had no ophthalmic
complaints in the past, and no procedures or
operations done other than laser vision correction of
both eyes (LASIK). The first visual complaints
occurred on the day of admission to the hospital, 9
hours after the caesarean section. The patient noticed
double vision when looking up close after waking up,
but this resolved spontaneously after a few hours. The
next morning, she complained that her distance
vision had become blurred. This resolved by the
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evening of the same day. The next morning, however,
distance vision had become blurry again, and patient
saw spots in front of her eyes when the gaze was fixed.
The patient did not have a headache in connection
with visual disturbances. By the evening of the same
day, the visual complaints had not subsided. In
addition, the perception of straight lines as crooked
when  looking near had  developed. An
ophthalmologist’s consultation was planned for the
next morning.

Ophthalmologist’s Consultation:

Best corrected visual acuity (BCVA) - Snellen

OD 0.8 -0.5 Dsph -0.5 Deyl 155* = 1.0 (-1); OS 0.9
Intraocular pressure (IOP) OD 5 and OS 4 mmHg.
Examination showed no changes in the anterior
segment. The optic nerve heads had a normal

ISSN:2837-2565

BioRes Scientia Publishers

appearance and the arteries and veins were normal.
However, there was serous detachment in the macular
and temporal retinal areas (Figures 2 and 3). To clarify
the diagnosis, OCT of the optic disc and macula
(Photo 3A and B) and fundus autofluorescence (FAF)
(Photo 2C and D) were done. Based on the clinical
findings and OCT, the patient was diagnosed with
CSC in both eyes due to preeclampsia. The patient
was kept wunder observation and had an
ophthalmologist’s follow-up appointment to evaluate
the dynamics after a month. In total, the patient was
hospitalized for 6 days, and on the day of discharge
the visual acuity had subjectively improved. The blood
pressure had also decreased to normal range with
labetalol treatment, and the patient discharged.

Figure 2: Fundus images at the first ophthalmologist consultation. A and B. In the color fundus photography (CFP) of the
right and left eye, the elevation of the neurosensory retina can be observed both as small foci and as a wide area. C and D.
Fundus autofluorescence (FAF) imaging of the right and left eye shows hypo fluorescent areas characteristic of neurosensory
retinal detachment.

Figure 3: OCT examination at the first consultation. A. The macular configuration is normal in the right eye, but there is
choroidal thickening (404 um, reference value 272 +/- 81 pm). B. A detachment of the neurosensory retina is visualized in
the left eye of the macular area and thickening of the choroid (421 pm). C. An OCT image of the temporal periphery of the
left eye shows extensive subretinal fluid, which is also present on the color photograph and autofluorescence image.
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At the follow-up appointment 1 month later, the
patient still complained of slight flickering in front of
the left eye.

BCVA - Snellen; OD 0.9; OS 1.0.

Ophthalmoscopy showed small whitish-yellow foci
temporal of the maculae in both eyes (Figure 4A and
B), otherwise the peripheral retina was normal, as
were the optic nerve heads and maculae of both eyes.
The extensive detachment of the neurosensory retina
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in the temporal part of the left eye had regressed
(Figure 4B). Fundus autofluorescence showed
hyperfluorescent well-defined foci in both eyes (Figure
4C and D), and the OCT of the macula of both eyes
was normal (Figure 4E and F). Based on findings the
central serous chorioretinopathy had started resolving
and the patient came back for a check-up after a
month. By then the pathologic changes had subsided
and visual acuity had fully recovered.

Figure 4: Fundus examinations performed one month after the first visit. A and B. CFP shows small yellowish-white foci
are visualized temporal of the maculae. C and D. Corresponding foci on CFP are hyperfluorescent areas on FAF. E and F.

On the OCT, the CSC had subsided and the choroidal thickness was normal.

This case report illustrates the CSC occurring with
preeclampsia, which requires treatment for
preeclampsia, but not active ophthalmic treatment.
The vision recovered fully.

Conclusion

Visual changes due to pre-eclampsia, eclampsia and
HELLP syndrome can be a predictive symptom of pre-
eclampsia or eclampsia, but the symptoms can also
appear later, after the hypertensive disorder has
developed. Ocular complications with more serious
consequences include Purtscher-like retinopathy, in
which visual acuity will not reach the initial level. In
contrast, both CSC and cortical blindness will usually
not result in permanent vision loss or blindness, and
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complete recovery of visual acuity occurs in the
majority of patients. Active treatment has not proven
better than watchful waiting, so regular monitoring of
disease progression is necessary. Although ocular
complications occur less often in preeclampsia,
eclampsia and HELLP syndrome than some other
organ failures, prompt diagnosis is very important to
ensure the necessary medical care and the best
outcome for the mother and fetus.
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