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ARTICLE INFO ABSTRACT

Keywords: Introduction: The hemolysis-elevated liver enzymes-low platelet counts (HELLP) syndrome and
PRES posterior reversible encephalopathy syndrome (PRES) are rare conditions that can complicate
HELLP pregnancy and the early postpartum period. Although both are closely related to hypertensive
gl:tg;)::y pregnancy disorders, their association is rarely described, so the outcome of these patients re-

mains unknown. We present a case report of PRES associated with HELLP syndrome and a review
of all previously published cases, including demographic characteristics, clinical presentation,
treatment, and outcome.

Case presentation: A previously healthy 31-year-old woman in the 38th week of pregnancy was
admitted to the obstetric department due to elevated blood pressure. The first laboratory findings
were consistent with HELLP, which is why she was delivered by emergency caesarean section.
Forty-four hours after the cesarean section, she presented with a severe headache, blurred vision,
and instability, followed by two seizures. Magnetic resonance imaging (MRI) of the brain showed
T2-weighted/FLAIR left-sided hyperintensity consistent with PRES. She was treated with anti-
hypertensive, antiedematous, and other symptomatic therapy. The control brain MRI showed
complete regression of the previously described changes, and she was discharged without a
neurological deficit. So far, 33 cases of HELLP associated with PRES have been reported in the
literature, including our case. Our review of 30 cases showed that although most patients have
good outcomes, if not treated in time, patients may develop serious somatic complications and
permanent neurological deficits, or even fatal outcomes.

Conclusion: PRES associated with HELLP syndrome is a rare combination of third trimester/
postpartum complications which usually present with seizures, altered sensorium, headache,
hypertension, and laboratory disorders. These disorders require mutual neurological, internal and
gynaecological treatment, and if timely treated resolve completely in most of the cases. However,
caution is required as these patients may develop serious somatic complications and permanent
neurological deficits or even fatal outcomes.
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1. Introduction

The hemolysis-elevated liver enzymes-low platelet counts (HELLP) syndrome is a serious condition in pregnancy first described in
1982, characterized by hemolysis, elevated liver enzymes and low platelet count. It is a variant or complication of severe preeclampsia
that occurs in 0.5-0.9 % of all pregnancies and up to 20 % of pregnancies complicated by severe preeclampsia [1]. As many as 70-80 %
of HELLP syndrome cases are associated with preeclampsia [2]. In more than two-thirds of patients, HELLP syndrome occurs during
pregnancy, mostly in the last trimester [1,2]. It is thought to arise due to abnormal placentation in the first trimester in response to
abnormal products released from a stressed placenta. Inadequate immune tolerance towards the invading fetal trophoblast is
mentioned as the basic initial step in the pathogenesis of both HELLP and preeclampsia. The results of some studies indicate that there
is also a genetic predisposition for the development of HELP syndrome with the influence of multiple gene variants in combination
with environmental factors [2]. Recognition of this syndrome is made difficult by the non-specific clinical picture, which mostly
consists of malaise, epigastric pain, nausea, vomiting and headache. At the same time, visual disturbances may also occur in some cases
[1]. The occurrence of HELLP syndrome can lead to severe complications for the mother and fetus, and even to death in a significant
number of cases, which is mainly due to complications in mothers, and gestational age in the fetus [1-5].

Another condition closely related to hypertensive disorders of pregnancy such as preeclampsia and eclampsia is posterior reversible
encephalopathy syndrome (PRES) [6,7]. This condition was first described in 1996, and is characterized by a typical neuroradiological
presentation of parieto-occipital white matter changes due to bilateral reversible vasogenic edema and nonspecific clinical symptoms.
The pathophysiology of PRES has not been fully investigated and currently, two theories explain the occurrence of vasogenic edema.
According to the first theory, this edema occurs as a result of inadequate autoregulatory abilities of the cerebral vasculature to increase
blood pressure, which is partly explained by the difference in the innervation of the posterior circulation (lack of sympathetic
innervation). However, this theory can only be applied to patients with preeclampsia or eclampsia. According to the second theory, the
basis of PRES is endothelial dysfunction caused by endogenous or exogenous agents [6]. The spectrum of clinical manifestations is
wide-ranging from headache and visual disturbances to altered sensorium and seizures that occur in the most severe cases [6,8]. It
occurs in about 20 % of pregnancies complicated by severe preeclampsia and in over half of pregnancies complicated by eclampsia [7,
8]. Apart from pregnancy, PRES is also common in early postpartum eclampsia, whose symptoms develop within 48 hours of delivery
[7]. Although in most cases this condition is completely reversible, the reported maternal mortality rate is high at 5.3 %, while in
almost 10 % of patients, it can leave permanent neurological consequences [6-9].

Although both of the previously mentioned syndromes are closely related to hypertensive disorders of pregnancy, their association
is rarely described. The reasons for the rarely reported combined occurrence of these two conditions are unknown. It is possible that
the association of these two conditions is underrecognized because the clinical picture of milder forms is insufficiently specific and a
high level of suspicion and caution is needed to recognize them in time. There are also indications that the pathogenesis of these
disorders is different, and that their development is determined by a person’s genetic predisposition. Here we report a case of PRES
associated with HELLP syndrome and eclampsia. Written consent was obtained from the patient for the use of anonymous data in
scientific publications. Furthermore, an overview of all previously described cases with both conditions is provided, including de-
mographic characteristics, clinical manifestations, findings of diagnostic procedures, treatment, and outcomes.

2. Case presentation

A previously healthy 31-year-old woman in the 38th week of her first pregnancy was admitted to the obstetrics department because
of elevated arterial blood pressure. Graph 1 shows the most important segments of the patient’s course of illness. The patient’s past
medical, surgical and family history was unremarkable. Pregnancy was conceived by in vitro fertilization (IVF), with good prenatal
care and normal prenatal analyses. During a routine examination in the 30th week of pregnancy, the patient was found to have
elevated arterial blood pressure. This is why methyl dopa was introduced into the therapy and regular monitoring of blood pressure
values was indicated. On the day of admission, the patient measured elevated blood pressure values at home, which is why she went to
the gynecologist. At the time of admission to the obstetrics department, her blood pressure was 200/110 mmHg, while laboratory
findings were indicative of HELLP syndrome (RBC 3.24, Hb 93, Plt 72, SGOT 227, SGPT 213). An emergency caesarean section was
performed without complications and the patient delivered a healthy female newborn weighing 3250 g with an Apgar score of 8 at the
first minute and 9 at the fifth minute. In the initial postpartum period, her health condition was stable, with no subjective complaints
except for postoperative pain in the wound area. Forty-four hours after cesarean section, the patient reported a severe occipital
headache, blurred vision, and unsteadiness, followed by two generalized tonic-clonic seizures. She was transferred to the neuro-
intensive care unit of the Emergency Department and then to the Department for Cerebrovascular Diseases and Headaches. Her so-
matic findings on admission were normal except for elevated arterial blood pressure of 150/90 mmHg. In the neurological finding,
only midline ataxia was observed while the rest of the neurological examination was completely normal.

2.1. Laboratory analysis

Initial laboratory values showed the persistence of thrombocytopenia (Pt 170), anemia (RBC 3.23, Hb 99), elevated liver enzymes
(SGOT 227, SGPT 213) and creatine kinase (CK 237). Other analysis including blood lipid and homocysteine levels, thyroid status,
tumor markers (CEA, CEA 19-9, CEA 72- 4, CEA 15-3, CA 125, NSE, Cyfra 21-1) immunological analyses (ANA, ANCA, AMA, LKM,
VDRL, ACIA IgM and IgG), and extended coagulation profile (PT, INR, aPTT, fibrinogen, D-dimer, LA1, LA2, antithrombin, ProtC.ch,
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ProtC.Global.NR, APCR.Ratio, plasminogen, FXIII, FIX, FVII, FFII, aPTT.PSL, aPTT.AFSL, wVF) were within normal ranges. A pe-
ripheral blood smear was normal. Screening for hereditary thrombophilias showed the patient to be normal homozygous for pro-
thrombin G20210A and factor V Leiden mutations, heterozygous for MTHFR C677T mutation and homozygous for PAI-1 mutation,
genotype 4G/5G. According to hematologists, this finding does not require persistent anticoagulant therapy.

2.2. Neuroimaging

A computerized tomography (CT) scan of the brain without contrast showed normal findings. Magnetic resonance imaging (MRI) of
the brain showed hyperintensity on the T2-weighted and fluid attenuated inversion recovery (FLAIR) images in the left occipital lobe,
without diffusion restriction and postcontrast enhancement, consistent with PRES (Fig. 1 a-c). Additional analyses CT angiography was
normal, as well as MRI cerebral venography. According to these neuroradiological findings the diagnosis of PRES was established.
Electroencephalogram (EEG) showed normal finding. Transcranial doppler (TCD) showed the global flow acceleration in all blood
vessels with normal hemodynamic flow parameters. Fundoscopy showed the presence of hypertonic fundus level I. The presence of a
hematometra was determined by a control gynecological examination and ultrasound, due to which a revision of the uterus was
performed.

2.3. Treatment and outcome

During hospitalization, the patient was treated with antihypertensive (three drugs orally - amlodipine 5 mg daily, methyldopa 250
mg four times a day and nifedipine 20 mg daily), antiedematous (intravenous solution of 20 % mannitol 250ml four times a day),
hormone (oxytocin) and analgesic therapy, as well as prophylactic doses of low molecular weight heparin (nadroparin calcium 3800 I.
U. twice daily). She was also treated with antibiotic therapy due to the positive culture of the uterine swab (intravenous ceftriaxone
2000 mg daily for 14 days and intravaginal chloramphenicol suppositories twice daily for 14 days). The therapy was administered in
the hospital by the medical staff. The patient well tolerated it and no adverse or unexpected side effects were reported. Control MRI of
the brain two weeks later showed complete regression of the previously described changes (Fig. 1 d-f). Anaemia (RBC 3.47, Hb 111)

Fig. 1. a) Initial brain MRI/T2-weighted transversal plane section (3rd day postpartum)-hyperintensity in the left occipital lobe; b) Initial brain
MRI/T2-weighted sagittal plane section (3rd day postpartum)- hyperintensity in the left occipital lobe; ¢) Initial brain MRI/FLAIR axial plane section
(3rd day postpartum)- hyperintensity in the left occipital lobe; d) Control brain MRI/T2-weighted transversal plane section (17th day postpartum)-
normal finding; e) Control brain MRI/T2-weighted sagittal plane section (17th day postpartum)- normal finding; f) Control brain MRI/FLAIR axial
plane section (17th day postpartum)- normal finding. MRI- magnetic resonance imaging; FLAIR - fluid attenuated inversion recovery.
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Graph 1. Time course of the patient’s illness, including clinical picture, diagnostic results, prescribed therapy and outcome.

IVF = in vitro fertilization; BP = blood pressure; HELLP= Hemolysis, Elevated Liver enzymes and Low Platelets; NICU = neurology intensive care
unit; CT= Computed Tomography; MRI = Magnetic Resonance Imaging; PRES= Posterior Reversible Encephalopathy Syndrome; TCD = Trans-
cranial doppler.

and slightly elevated SGPT (50) persisted in control laboratory findings at discharge, while spontaneous correction of thrombocyto-
penia occurred. The patient was discharged eighteen days after delivery with normal neurological findings and no neurological
symptoms, while her arterial blood pressure was within normal limits with oral antihypertensive therapy. During the three-year
follow-up, the patient had no new neurological complaints, control laboratory analyses were within the reference range, and she is
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currently in the process of preparing for a new IVF.
3. Review of the literature

A systematic literature search was performed in English on PubMed (MEDLINE), Google Scholar, Embase, and Cochrane up to
March 15, 2024, independently by 2 researchers (M.Z., A.P.). Using the search terms "HELLP syndrome", "PRES", "hemolysis-elevated
liver enzymes-low platelet syndrome", "posterior reversible encephalopathy syndrome" and "pregnancy", 26 publications reporting 33
cases were identified, including ours [10-34]. After careful reading, one article in which 3 cases were published was excluded from the

analysis due to insufficient data [34], while an overview of the remaining 30 cases is presented below [10-33].
3.1. Demographic features

The largest number of reported cases is from India (a total of 8 cases), followed by the USA, Turkey and Japan with 4 cases each,
then Italy where 3 cases were reported and Brazil with 2 cases. One case was described each from Australia, Morocco, Belgium, the UK
and Serbia. As both PRES and HELLP syndrome are associated with pregnancy, they are expected to occur in young women of
childbearing age. The median age of patients diagnosed with PRES associated with HELLP syndrome was 27 (min 18- max 43) years.
Most patients were previously healthy, while only five (16.7 %) had comorbidities [10-33]. Among comorbidities, sickle cell disease
was reported in two patients (6.7 %) [17,21], one of whom previously had uraemia (3.3 %) [17]. Other reported comorbidities were
primary ovarian failure (3.3 %) [13], Gilbert’s syndrome (3.3 %) [32], and in our patient thrombophilia (3.3 %). None of the patients
had previous hypertension, autoimmune diseases, neoplasms, or immunosuppressive states-conditions known to be associated with
the PRES [10-33]. Except for sickle cell anaemia, in which the occurrence of HELLP syndrome and PRES was reported earlier, the other
listed comorbidities were not previously recognized as a risk factor for the occurrence of the mentioned two syndromes [35-37].
However, the fact that only 2 of 30 patients had sickle cell anaemia and that most patients had no prior comorbidities suggests that
there are no clear predisposing factors for PRES associated with HELLP syndrome. The number of pregnancies in general, as well as
multiple pregnancies, do not seem to affect the risk of these complications. Nineteen (63.3 %) patients were primigravidae, seven
(23.3 %) were multigravidae [10-33], and multiple pregnancies (triplets) were reported once (3.3 %) [11]. Pregnancies were a result
of IVF in three cases (10 %), including ours [11,13]. One of these was a patient diagnosed with primary ovarian syndrome [13], ours
was diagnosed with thrombophilia, while the third patient was without comorbidities [11]. These observations suggest that there are
no clear premorbid risk factors for the combined occurrence of the two syndromes and that gestational factors play a dominant role.
Delivery was performed by caesarean section in most patients with a known method of delivery (Table 1.) [10-33]. Medical termi-
nation of pregnancy was carried out in 2 cases, one due to intrauterine death of the fetus, and the other due to severe developmental
anomalies [17,26]. Intrauterine growth restriction was detected in five (15.6 %) babies, which accounted for almost a third of infants
with known status [17,19,21,24,27]. Severe fetal growth restriction was reported in two cases with onset of clinical presentation
before 27th week of pregnancy [17,27]. Early-onset preeclampsia and HELP have previously been reported to be associated with fetal
growth restriction [2].

3.2. Clinical presentation

The first symptoms usually appear in the third trimester of pregnancy, with a median reported length of pregnancy of 33 (min 16-
max 39) weeks [10-33]. In the largest number of patients, the onset of symptoms was between the 27th and 37th week of pregnancy,
which correlates with the reported results for the onset of HELLP syndrome [38]. The appearance of symptoms before the 27th week of
pregnancy was reported in 2 patients who both had a medical termination of pregnancy, one due to intrauterine death of the fetus, and
the other due to severe developmental anomalies of the fetus (Table 1.) [17,26]. The most commonly reported findings of HELLP
syndrome were elevated liver enzymes (100 %), low platelet count (100 %), hypertension (93.3 %), hemolysis (73.3 %), and pro-
teinuria (53.3 %) (Table 2.) [10-33]. Neurological symptoms of PRES occurred after delivery in slightly less than half of the patients
(46.7 %) (Table 1.) [10-33], which is in line with previously published data [39]. Common neurological symptoms were seizures (66.7
%), altered sensorium (60.0 %), visual impairment (46.7 %), headache (43.3 %) and drowsiness (40 %), while instability was rarely
reported (6.7 %) (Table 2.). Focal neurological deficit during the neurological examination was verified in eight patients (26.7 %),
including our (Table 2.) [10-33]. These findings suggest that the majority of reported patients had severe clinical presentation of PRES,
which could imply that most subtle clinical presentations are underrecognized. The most frequent non-neurological symptom reported
by patients with PRES associated with HELLP syndrome was epigastric pain (26.7 %) (Table 2.) [10-33], which is a common mani-
festation of HELLP syndrome [38]. Our findings suggest that majority of patients with PRES had severe clinical presentation which
could implicate that most subtile clinical presentation of PRES was underrecognized.

3.3. Neuroradiological findings

Hyperintense lesions on T2-weighted and FLAIR images without diffusion restriction were characteristic findings on MRI, while on
CT these lesions were presented as hypodensities [10-33]. Findings were concordant only four out of 10 times when CT and MRI were
done consecutively [10,14,17-19,25,26,29,30], which indicates that the sensitivity of MR in detecting these changes is much higher.
The changes were bilateral in most cases (96.7 %), except ours [10-33]. This is in line with the results of one previously published
study that included 76 patients with PRES, two of whom (2.6 %) had unilateral involvement [39]. As expected, the most common



Table 1
Sociodemographic, clinical, neuroradiological features and outcomes of patients with PRES associated with HELLP syndrome.
No Publication Age  Week of Delivery Newborn Neurological Initial CT of the bran Initial MRI of the bran Control MRI of the bran Outcome
pregnancy condition manifestations
(befor/after
delivery)
1. Feske et al. 36 39 Ccs unknown after hypodensities in the PRES involving the occipital normal mild residual
(1997) [10] thalami, midbrain, pons, lobes, thalami, midbrain, loss of sensation
and cerebellum pons, and cerebellum on the left side of
the face
(discharged after
4 days)
2. Marano et al. 30 32 Ccs helthy before X asymmetric PRES in the normal full recovery
(2003) [11] subcortical parieto-occipital
white matter bilaterally
3. Negro et al. 37 39 vaginal helthy after X PRES involving both normal full recovery
(2004) [12] delivery hemispheres, the thalamus,
cerebellum, and
mesencephalon
4. Morton et al. 26 28 Ccs helthy/ before low attenuation areas in X normal full recovery
(2005) [13] preterm the right frontal and
both occipital lobes
consistent with PRES
5. Murphy et al. 34 33 vaginal helthy before large left occipital interstitial edema in the right evolving hematoma with visual
(2005) [14] delivery hematoma with mass parietal and occipital lobes, encephalomalacia in the left impairment (one
effect and a midline shift  findings suggestive of the occipital lobe and resolution year
PRES of the vasogenic edema in the ~ postpartum)
right parietal and occipital
lobes consistent with PRES
6. Peng et al. 36 38 vaginal helthy after X PRES in the anterior cortex normal full recovery
(2008) [15] delivery and subcortical white matter
of the right lobe and bilateral
basal ganglia
7. Grzesiuk et al. 34 32 Ccs helthy/ before X PRES cortical and subcortical, small areas of edema in the full recovery
(2009) [16] preterm more intense in the occipital, occipital and frontal lobes
parietal and frontal lobes
8. Vijayalakshmi 28 16 medical IGR, severe before areas of low density bilateral, almost symmetrical normal full recovery
et al. (2009) termination developme- involving the region of PRES in the head of the
[17] of pregnancy ntal the basal ganglia and caudate, as well as the external
anomalies internal capsule capsules and adjacent basal
bilaterally, more on the ganglia bilaterally
right side
9. Hegde et al. 21 unknown vaginal helthy/ before hypodense lesions in bilateral PRES in posterior X partial but
(2009) [18] delivery preterm posterior temporal, temporal, parieto-occipital, resolving
parieto-occipital, high high frontal and parietal memory loss
frontal and parietal region; bilateral watershed (discharged after
region territory 10 days)
10.  Aygiin et al. 23 36 Ccs IGR after bilateral low-density hyperintense areas in the normal intermittent

(2010) [19]

areas involving the
white matter of the
posterior parietal lobe,

bilateral parieto-occipital
lobes indicating brain edema

amnesia (four
weeks
postpartum)

(continued on next page)
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Table 1 (continued)

No Publication Age  Week of Delivery Newborn Neurological Initial CT of the bran Initial MRI of the bran Control MRI of the bran Outcome
pregnancy condition manifestations
(befor/after
delivery)
being more prominent
on the right
11. Pauletal 27 unknown unknown unknown after X changes suggestive of PRES in X death
(2013) [20] parietooccipital regions and
brainstem; intracranial
hemorrhage in right
parietooccipital region
12.  Pauletal. 27 36 Ccs unknown before X PRES with basal ganglion X discharge
(2013) [20] bleed
13. Pauletal 27 unknown unknown unknown after X bilateral parietooccipital PRES  x discharge
(2013) [20]
14. Pauletal 24 30 unknown unknown before X bilateral parietooccipital PRES  x discharge
(2013) [20]
15.  Paul etal. 23 unknown unknown unknown after X bilateral parietal, frontal X discharge
(2013) [20] occipital cortical and
subcortical changes suggestive
of PRES
16.  Paul etal. 23 36 Ccs unknown before X hemorrhage in the brainstem X death
(2013) [20] with PRES
17.  Sarmento et al. 18 31 Ccs IGR before bilateral occipital PRES X X full recovery
(2014) [21] that also reached the
parietal region
18.  Maramattom 23 33 Ccs unknown before X brainstem PRES X visual
et al. (2014) impairment (six
[22] months
postpartum)
19.  Babahabibetal. 31 38 Ccs unknown after X PRES interesting the cerebral normal full recovery
(2015) [23] cortex, parietal and occipital
sub-cortical and the white
matter
20. Atesetal. 29 36 Ccs IGR before X hyperintense signal changes in ~ normal full recovery
(2015) [24] the right occipital, left
cerebellar subcortical regions
and right thalamus
21.  Takagi et al. 37 39 vaginal helthy after discreet hypodensity on high-intensity lesions in the normal full recovery
(2016) [25] delivery the right and left frontal superior frontal gyrus, the
lobes precentral gyrus and the
cingulate gyrus
22.  Beker-Acay 18 24 medical stilbirth before subarachnoid increased signal intensities in the hematoma in the right full recovery
et al. (2016) termination hemorrhage in the right both of the cerebral hemisphere, density and

[26]

of pregnancy

temporal lobe and
intraparenchymal
hematoma in the right
occipital lobe

pedincules, posterior limb of
the bilateral internal capsule,
left putamen, left globus
pallidus extending partially to
the thalamus, bilateral
occipital lobes, left frontal and

signal abnormalities
expanded to the right part of
the pons, and became more
evident, whereas the
subarachnoid hemorrhage
disappeared

(continued on next page)
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Table 1 (continued)

No Publication Age  Week of Delivery Newborn Neurological Initial CT of the bran Initial MRI of the bran Control MRI of the bran Outcome
pregnancy condition manifestations
(befor/after
delivery)
right parietal lobes,
predominantly in gray-white
matter junction areas
23.  Takahashietal. 36 28 Ccs IGR after X bilateral occipital lobes X full recovery
(2017) [27] symmetrically indicative of
PRES
24.  Tetsuka et al. 38 29 Ccs helthy/ after X PRES in the cortical and normal full recovery
(2017) [28] preterm subcortical white matter in the
occipital lobes, basal ganglia
and callosal splenium
25.  Zemple et al. 21 33 CS helthy before diffuse anoxic brain PRES in the parieto-occiptal X full recovery
(2017) [29] injury region as well as indistinct
areas of the basal ganglia,
putamen and thalamus
26.  Sarbuet al. 24 35 unknown unknown before bilateral symmetric PRES involving symmetrically normal full recovery
(2019) [30] hypodensity of the basal the lenticular and caudate
ganglia, without contrast ~ nuclei, and with extension to
enhancement the internal and external
capsule
27.  Yilmaz et al. 24 unknown vaginal unknown after X PRES in the cortex and white normal full recovery
(2018) [31] delivery matter bilaterally in the
occipital area; in the white
matter, in the left temporal
and right parietal areas; and,
in the head of the right caudate
nucleus and right thalamus
28.  Marcocciaetal. 43 37 unknown unknown before X cortical and subcortical normal full recovery
(2019) [32] hyperintense lesions in both
cerebellar lobes with elevated
difusion
29. Kini et al. 26 unknown unknown unknown after X hyperintensities in the X full recovery
(2021) [33] posterior cortex bilateral
30.  Zdraljevié et al. 31 37 Cs helthy after normal PRES in left occipital, left normal full recovery

(2024)

parietal and left
temporooccipital regions

PRES = posterior reversible encephalopathy syndrome; HELLP = hemolysis-elevated liver enzymes-low platelet counts; CT = computerized tomography; MRI = magnetic resonance imaging; CS =
caesarean section; IGR = intrauterine growth restriction.
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Table 2
Laboratory and clinical features of patients with PRES associated with HELLP syndrome.
No Publication HTA Hemolysis Low Elevated Protei- Seizures Altered Visual Heada- Drowsi- Instabi- Focal Other Somatic Gynecological
Pt liver nuria sensorium impairment che ness lity neurological symptoms complications complications
enzyms deficit
1. Feske et al. yes  yes yes  yes yes no yes no no yes no yes no no no
(1997)*
2. Marano etal. no  yes yes  yes no yes no yes no no no no no no no
(2003)°
3. Negro et al. yes  yes yes  yes yes yes yes yes no yes no yes no no no
(2004)°
4. Morton etal. yes no yes  yes yes yes yes yes no yes no no epigastric ventilatory no
(2005)” pain support
5. Murphy etal. yes yes yes  yes no yes no yes no yes no yes severe disseminated no
(2005)8 epigastric intravascular
pain, nausea, coagulation,
vomiting, pulmonary
gross edema, severe
haematuria cardiomyopathy
6. Peng et al. yes no yes  yes yes yes no no no no no no no no no
(2008)°
7. Grzesiuk et al. yes yes yes  yes no yes Yes yes no yes no no no no no
(2009)*°
8. Vijayalakshmi yes yes yes  yes yes no no yes yes no no yes morning haematuria profuse uterine
et al. (2009)* sickness, bleeding
haematuria,
epigastric
discomfort,
epistaxis
9. Hegde et al. yes  yes yes  yes yes status yes no no no no yes naso-oral acute kidney no
(2009)2 epilepticus bleeding and  failure,
reduced urine ventilatory
output support
10. Aygiin et al. yes  no yes  yes yes no yes no no no no yes no no no
(2010)*3
11. Paul et al. yes  yes yes  yes yes yes yes no no no no no no acute kidney no
(2013)* failure, shock,
ventilatory
support
12. Paul et al. yes  yes yes  yes yes yes yes no yes no no yes no acute kidney no
(2013)™ failure, shock,
ventilatory
support
13. Paul et al. yes  yes yes  yes yes yes yes no no no no no no Shock, hemoperitonium
(2013)™ haematuria
14. Paul et al. yes no yes  yes no yes yes no yes no no no no no no
(2013)**
15. Paul et al. no yes yes  yes no yes yes yes no no no no no acute kidney hemoperitonium
(2013)" failure
shock
retinal
detachment

(continued on next page)
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Table 2 (continued)

No Publication HTA Hemolysis Low Elevated Protei- Seizures Altered Visual Heada- Drowsi- Instabi- Focal Other Somatic Gynecological
Pt liver nuria sensorium impairment che ness lity neurological symptoms complications complications
enzyms deficit
16. Paul et al. yes  yes yes  yes yes yes yes no yes no no no no ventilatory no
(2013)1* support
17. Sarmento etal. yes yes yes  yes yes yes yes yes yes no no no epigastric hepatic no
(2014)*° pain infarction
18. Maramattom  yes yes yes  yes yes no no yes no yes no yes no no no
et al. (2014)'°
19. Babahabib yes  yes yes  yes yes yes yes no yes no no no no no no
et al. (2015)"7
20. Ates et al. yes  yes yes  yes yes no no yes yes no no no no no no
(2015)'8
21. Takagi et al. yes  yes yes  yes no yes no no no no no no epigastralgia, no no
(2016)*° vomiting and
giddiness
22. Beker-Acay yes no yes  yes no no yes yes yes yes no no no no
et al. (2016)*°
23. Takahashi yes no yes  yes no no no yes yes no no no epigastralgia no no
et al. (2017)*
24. Tetsuka et al. yes no yes  yes no no yes no yes yes no no upper acute kidney no
(2017)* abdominal failure
pain
25. Zemple etal. yes yes yes  yes no yes yes no no no no no no ventilatory no
(2017)% support
26. Sarbu et al. yes  yes yes  yes no no no no no yes yes no no no no
(2019)**
27. Yilmaz et al. yes  yes yes  yes yes yes yes no no yes no no no no no
(2018)*®
28. Marcoccia yes no yes  yes no yes no yes yes yes no no severe no no
et al. (2019)%° epigastric
pain
29. Kini et al. yes  yes yes  yes no no no yes yes yes no no no no no
(2021)7
30. Zdraljevi¢ yes  yes yes  yes no yes no yes yes no yes yes no no haematometra

et al. (2022)

PRES = posterior reversible encephalopathy syndrome; HELLP = hemolysis-elevated liver enzymes-low platelet counts; HTA = hypertension; Pt = platelets.

0 72 JM2fDIp7 W

SI60%2 (+20Z) 0T uofoH



M. Zdraljevic' et al. Heliyon 10 (2024) e40915

localizations were occipital (73.3 %) and parietal (56.7 %) lobes. Less frequent changes were detected in basal ganglia (30.0 %), frontal
lobe (26.7 %), thalamus (16.7 %), cerebellum (16.7 %), brainstem (13.3 %), and temporal lobe (10.0 %) [10-33]. Three patients (10
%) had a central variant of PRES with isolated involvement of the basal ganglia and brainstem without the involvement of subcortical
white matter [17,24,30], which is slightly more than reported in the study by McKinney et al. (4 %) [40], but similar to the results
published by Wen et al. (8.3 %) [39]. Five patients (16.7 %) had intracranial hemorrhage [14,20,26], which is in line with previously
published studies where the incidence of intracranial hemorrhage in patients with PRES ranged between 9 and 19 % [39-42]. After
various periods, control MRI was performed in 60 % of patients and most of them (83.3 %) showed complete resolution of previous
findings (Table 1.) [10-33].

3.4. Additional diagnostic procedures

Additional diagnostic procedures were performed occasionally [10-33]. Fundoscopy was performed in 30 % of cases and patho-
logical findings were detected in two-thirds. The most common findings were papilledema with flame-shaped retinal haemorrhages
and exudates, followed by macular edema [14,17,18,21,22,24,27,33]. Vision disorders are described in up to 50 % of patients with the
most severe hypertensive disorder of pregnancy (eclampsia) and in 25 % with milder disorders. Disorders described in patients with
PRES associated with HELLP syndrome correspond to disorders described as part of hypertensive retinopathy occurring in pre-
eclampsia and eclampsia, which do not require specific treatment and resolve spontaneously after delivery [43]. CT or MR angiog-
raphy was performed in eight cases (26.7 %), and in all cases the findings were normal [10,12,20,21,30-32]. EEG was performed in
only five patients (16.7 %), including ours [11,12,23,32]. In two patients the initial EEG showed regional slow waves that disappeared
on follow-up [11,12], in one patient epileptic discharges were observed [32], while in an additional two patients, EEG findings were
normal [23].

3.5. Treatment

Antihypertensive therapy is the mainstay of treatment because both PRES and HELLP syndrome are associated with hypertensive
disorders of pregnancy. The most commonly used antihypertensive drugs were calcium channel blockers (40.0 %), followed by va-
sodilators (20 %) and alpha-2 adrenergic agonists (10 %), while other antihypertensive drugs were used in 16.7 % of patients [10-33].
Antiedematous therapy was administered to only four patients (13.3 %), including ours [14,15,19]. To treat HELLP syndrome,
transfusion of blood products was administered to 11 (36.7 %) patients [10,14,16-18,20,23,24], nine (30 %) patients were treated
with corticosteroids [12,14,18,19,21,22,28,29,32], while two (6.7 %) patients underwent plasma exchange [12,22]. No patient
previously suffered from epilepsy. However, for the treatment and prevention of seizures, magnesium sulfate was administered in 14
(46.7 %), benzodiazepines in six (20.0 %), phenytoin in four (13.3 %), and phenobarbital in two (6.7 %) patients, while for one patient
data on the anticonvulsive therapy are missing [10-33].

3.6. Complications and outcome

Even 40 % of patients had at least one somatic complication (Table 2.). The most frequent somatic complications were respiratory
failure (20.0 %) and acute kidney failure (16.7 %), followed by shock (13.3 %) and haematuria (6.7 %). In one patient the presence of
pulmonary edema and disseminated intravascular coagulation was noted, while in the other the presence of hepatic infarction was
recorded [10-33]. All the listed complications, except for respiratory insufficiency, were previously described in patients with HELLP
syndrome with the highest frequency of acute renal failure [4,5]. The occurrence of respiratory failure is described as a complication of
PRES due to an altered state of consciousness [4]. Gynecological complications in the form of bleeding were reported in four cases
(13.3 %), including ours (Table 2.). The case-fatality rate was 6.7 % (Table 1.) [10-33]. Both reported fatal cases are from India.
According to the available data, both patients had respiratory failure that required ventilatory support, while one patient additionally
had shock and acute renal failure [20]. Most patients (63.3 %) made a full recovery, two (6.7 %) had permanent visual impairment,
and three (10.0 %) were discharged with resolving mild neurological deficit (memory problems in two and loss of sensation on the left
side of the face in one), while for four (13.3 %) patients data on potential residual deficits are incomplete (Table 1.) [10-33].

The main limitations of our study are the nature of the case report and the small sample size created by searching the previous
reports in the literature, which is why some data that would be valuable for more detailed analysis are missing. Also, there may be
reporting bias given that in a series of 6 cases from India, 2 died, while all other individual reports had a positive outcome or some mild
neurological deficit. To perform a more detailed analysis, a multicenter registry should be formed in which patients would be pro-
spectively enrolled and monitored. Bearing in mind that both mentioned disorders carry a high risk of complications that can end in
death, it is necessary to consider the possibility of their occurrence in all patients with hypertensive disorders during pregnancy to
increase the chance of a favourable outcome with timely treatment.

4. Conclusion

PRES associated with HELLP syndrome is a rare third trimester/postpartum complication that usually presents with seizures,
altered sensorium, headache, hypertension, and laboratory disorders. PRES should be considered in all patients with HELLP, especially
with preeclampsia, and inevitably in patients with eclampsia, neurological symptoms and signs. PRES associated with HELLP syn-

drome request multidisciplinary neurological, internal and gynecological treatment. If they are recognized and treated in time, in most

11



M. Zdraljevi¢ et al. Heliyon 10 (2024) e40915

cases the recovery is complete. However, caution is required as these patients may develop serious somatic complications and per-
manent neurological deficits or even fatal outcomes.
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