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ABSTRACT

Objective: The aim of this study is to evaluate the risk factors and clinical
course in cases of posterior reversible encephalopathy syndrome (PRES).
Material and Methods: In this study, we retrospectively reviewed the data
of pregnant or puerperal women diagnosed with PRES in the tertiary
center emergency obstetrics outpatient clinic and intensive care unit
between 2017 and 2022. All patients were evaluated by obstetrics,
neurology, ophthalmology, radiology, and intensive care physicians, and
blood tests and imaging were performed in the same center. Application
complaints, laboratory values, imaging methods, comorbidities, mode of
delivery, and postpartum period were evaluated for each patient.
Results: In five years, a total of seven patients were diagnosed with PRES
based on imaging methods and clinical findings. One of these patients had
PRES twice, three years apart. Six of them presented with eclampsia. One
patient was diagnosed with PRES postpartum in the first week, while
other patients were diagnosed at pregnancy. Four patients had blurred
vision, two patients had blindness, and one patient had no visual
complaints. Three of the patients had mood changes (one patient
confused, two patients agitated). One of the patients had diabetes
mellitus (DM), which was known and treated with oral antidiabetics. One
patient was under follow-up and treatment because of hypertension (HT)
that started before pregnancy and three patients were under follow-up
due to hypertension that started during pregnancy. There was no known
additional disease in one patient. The delivery week of the patients was
between 28 and 34 weeks of gestation. Pathological laboratory values
were most frequently seen in LDH, albumin, and protein values. Every
patient was discharged with outpatient follow-up. Epilepsy continues in
one patient, HT in two patients, and isolated nephropathy in one patient
after PRES.

Conclusion: PRES should be considered especially in pregnant women
with neurological symptoms including visual impairment and headache.
Clinical suspicion and neuroimaging are required for the diagnosis of PRES.
Key words: PRES, eclampsia, blindness, visual changes
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Amag: Bu calismanin amaci posterior reversible ensefalopati sendromu-
nun (PRES) risk faktorlerini ve klinik gidisati degerlendirmektir.

Gereg ve Yontem: Bu calismada 2017-2022 yillari arasinda tersiyer bir
saglik merkezinin acil kadin dogum poliklinigi ve yogun bakim Unitesinde
PRES tanisi almis gebe veya lohusalara ait veriler retrospektif olarak ince-
lendi. Tim hastalar kadin dogum, néroloji, gdz, radyoloji ve yogun bakim
hekimleri tarafindan degerlendirildi, kan tahlilleri ve gériintiilemeleri ayni
saglik kurulusunda yapildi. Her hastanin basvuru sikdyetleri, laboratuvar
degerleri, gorintiileme yontemleri, eslik eden hastaliklar, dogum sekli ve
dogum sonrasi donemi ile ilgili verileri kaydedildi.

Bulgular: Bes yilda goriintileme yontemleri ve klinik bulgulara gére top-
lam yedi hastaya PRES tanisi kondu. Bu hastalardan birinde (¢ yil arayla iki
kez PRES gelismisti. Alti hasta eklampsi ile basvurdu. Bir hastaya postpar-
tum ilk haftada, diger hastalara gebelikte tani kondu. Hastalardan 42’sinde
bulanik gérme, 2’sinde korlik varken 1 hastada gorme sikdyeti yoktu.
Hastalarin 3 tanesinde yeni baslayan mood degisiklikleri (bir hastada kon-
fuzyon, iki hastada ajite) vardi. Ek hastalik sorgulamasinda hastalardan
birinde bilinen diabetes mellitus (DM) vardi oral antidiyabetik kullaniyor-
du. Bir hasta gebelik 6ncesi baslayan hipertansiyon (HT), Ug hasta gebelik-
te baslayan hipertansiyon nedeniyle takip ve tedavi altindaydi. Bir hastada
bilinen ek hastalik yoktu. Hastalarin dogum haftasi 28-34 gebelik haftalari
arasindaydi. En sik LDH, albimin ve protein degerlerinde anormal kan
dizeyi saptanmisti. Tum hastalar ayaktan taburcu edildi. PRES sonrasi bir
hastada epilepsi, iki hastada HT ve bir hastada izole nefropati varligi
devam etmisti.

Sonuglar: PRES ozellikle gorme bozuklugu ve bas agrisi gibi noérolojik
semptomlari olan gebe ve lohusalarda akla gelmelidir ve tani i¢in nérogo-
rintuleme gereklidir.

Anahtar Kelimeler: PRES, eklampsi, korliik, gorme bozuklugu

Corresponding Author/Sorumlu Yazar: Ozlem KARABAY AKGUL E-mail: ozlem74akgul@hotmail.com
Submitted/Bagvuru: 29.12.2022 e Revision Requested/Revizyon Talebi: 02.01.2023 e Last Revision Received/Son Revizyon: 07.01.2023

o Accepted/Kabul: 20.02.2023 e Published Online/Online Yayin: 25.04.2023

@' CEETEM This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License



https://orcid.org/0000-0003-0313-1893
https://orcid.org/0000-0001-9636-9539
https://orcid.org/0000-0001-5311-1060
https://orcid.org/0000-0003-2782-1143
https://orcid.org/0000-0001-7484-7501
https://orcid.org/0000-0003-3033-985X
https://orcid.org/0000-0002-8609-4487
https://orcid.org/0000-0002-8394-946X

Karabay Akgul, Okuyan, Kovalak, Akinci, Sevdi, Glraslan, Kurtoglu Aksoy, Hayirlioglu Posterior reversible encephalopathy syndrome (PRES)
Journal of Advanced Research in Health Sciences - Saglik Bilimlerinde ileri Aragstirmalar Dergisi 2023;6(2):143-148

INTRODUCTION

Posterior reversible encephalopathy syndrome (PRES) is a clini-
cal radiological diagnosis that is accompanied by neurological
complaints most commonly affecting the posterior cerebral area,
and symmetrical vasogenic edema in the parieto-occipital region,
classically seen on cerebral CT and MRI imaging. This was first
described in 1996. PRES is also known as acute hypertensive
encephalopathy or reversible posterior leukoencephalopathy.
Acute HT causes different cortical changes in MRI than in chronic
HT patients. As the cases reported in the literature increased, it
was observed that the posterior frontal and temporal lobes and
even the cerebellum were involved. In the syndrome, which is
initially known as reversible, clinical complaints are usually tem-
porary, but there is also literature showing an increased risk of
stroke in these patients in the long term (1,2).

The most common neurological complaints include visual dis-
turbances, headaches, convulsions, and confusion.

The pathogenesis of PRES is not clear, but hypertension, pre-
eclampsia/eclampsia, renal failure, autoimmune diseases,
and the use of cytotoxic agents are risky for PRES. It is more
common in women than men (3). Preeclampsia or eclampsia
are present in 7-20% of PRES cases (4). According to one opin-
ion, PRES is a part of the pathogenesis of eclampsia (5). In the
acute phase of the disease, neurological complaints (vision
loss (sometimes even Anton’s syndrome), visual aura, hemi-
anopia, visual hallucinations, headache, cognitive changes such
as drowsiness, confusion, agitation, coma, convulsions, nausea,
regional muscle weakness, sensory disturbances, speech dete-
rioration) are seen (6). In the fundoscopic examination of the
eclamptic patient, papilledema, flame-shaped hemorrhage,
and exudation can be seen (7).

In the treatment of PRES, the risk of complications and seizures
can be reduced with agent-directed treatment and supportive
ICU treatments.

With this study, we wanted to discuss the presentation, risk
factors, and clinical course in PRES cases.

MATERIAL and METHODS

The data of the patients were obtained from the tertiary health
center Gynecology and Obstetrics Clinic and intensive care
unit records with the approval of the ethics committee dated
10/11/2022, numbered 953.

Age, gravida, comorbidities (DM, thyroid diseases, HT, kidney
diseases), symptoms, relapse status, mood changes, obstetric
history, complications, arterial blood pressure at admission,
neurology/ophthalmology/radiology, and reanimation unit
study records of the patients were examined and information
was recorded.

The diagnosis of PRES was made with the joint evaluations of
obstetrics, radiology, and neurology.

MRI examinations were performed on either a Siemens Amira
1.5 Tesla or Philips Ingenia 1.5 Tesla (All MRI studies included
T2-weighted, T2 FLAIR, DWI, and SWI).

Albumin, total protein, liver function tests (Ast, Alt, Ldh), RDW,
and blood sugar results were compared in the blood when the
application was made with clinical complaints from the labora-
tory values. In cases of repeated PRES, the values in both cases
were recorded separately.

RESULTS

There were seven patients in total, one of whom was a patient
who had PRES for the second time, three years apart.

While one patient had PRES in the previous pregnancy, there
was no PRES in the next pregnancy.

The patients were between the ages of 21 and 33. Two patients
were nulliparous, and four were multiparous.

Of the six patients, one was from Turkmenistan, one was Mo-
roccan, one was Syrian, and three were Turkish.

One patient had PRES postpartum during week 1 and the oth-
ers had PRES during pregnancy.

Only one patient had known HT before pregnancy and was
using regular medication. HT was detected for the first time
in three patients when they were pregnant or presented with
seizures.

In the case of recurrent PRES, the first PRES developed after de-
livery, and the second PRES developed before delivery. She did
not have any known systemic disease in her pregnancy, which
was her first PRES. In the second attack, she had HT that con-
tinued after the first PRES. In the recurrent PRES case, blurred
vision developed in the first attack, and blindness developed
in the second attack.

All patients complained of headaches.

One patient had PRES in her first pregnancy, and her pregnancy
was uneventful one year later.

Of the seven patients, two had blindness and three had
blurred vision. One patient had only convulsions without vi-
sion problems.

The patients delivered at between 28 and 34 weeks of gesta-
tion. All babies were discharged without any problem after the
neonatal intensive care process.

All seven patients had generalized tonic-clonic seizures, but there
was no seizure in the second attack of the recurrent PRES case.

Agitation developed in two patients and confusion in one pa-
tient. There was no mood change in the other patients.

One patient had gestational DM. Her blood sugar was normal
at the time of admission, and it never increased afterward
(Table 1).
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Table 1: Demographic-clinical characteristics of the patients
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. Blurred Ongoing .
Case 1 27vy,33 gw GHT None G3 180/110 At birth + + . None First
vision HT
Case2  30y,33gw  HT  None G4  130/80 Atbith  + - Blindness  None Ongoing <o o
proteinuria
For
Case 3 31y,30gw GHT’ None G4 140/70 At birth + + BI-mrred Confusion 6 months None
obesity vision
HT
At Blurred For
Case 4 25vy,32gw GHT None G3 160/100  postpartum + + vision None 6 months None
1st week HT
Case 5 30y, 30 gw None None G3 150/70 At birth - + None Agitation Epilepsy None
Case6 21y,28gw GHT  None Gl  180/110 At birth + 4 Blurred None L month None
vision proteinuria
Case 7 33y, 34 gw GDM None G1 137/80 At birth + + Blindness  Agitation None None

GHT: Gestational hypertension, GDM: Gestational Diabetes Mellitus, HT: Hypertension

The patient whose albumin and protein levels were extremely
low at admission, and who received DIC treatment in the ICU,
had cerebral infarction areas and epilepsy that started after a
PRES attack and has been continuing for five years.

All patients were delivered with SCA due to either eclampsia
or severe preeclampsia, and all clinical complaints regressed
within one to two days after delivery.

In biochemical tests, every patient had elevated LDH and low
albumin and total protein. There were elevated liver function
tests in some patients. RDW was normal in all the patients.

The nephrology follow-up of one patient continues due to
proteinuria.

HT, which required six months of medication, continued in two
of the patients (Table 2).

DISCUSSION

With our study results, we determined that PRES is a recur-
ring syndrome with permanent neurological complications in
the long term, and we think that the diagnosis of PRES can be
made more frequently if cranial imaging is performed in every
pregnant woman with neurological findings.

Despite the large population and high number of births in the
tertiary health center where the study was conducted, the fact
that only seven patients (one case being recurrent) were di-
agnosed with PRES in five years may be due to the fact that
the diagnosis could not be made. According to the study by
Chao et al. in the literature, the majority of patients with ec-
lampsia actually have PRES, but when the patient has convul-
sions, the diagnosis can be made less frequently than necessary

because the diagnosis is made with neurological imaging and
evaluations. Especially in women with severe preeclampsia and
headache, if MRI is performed, it can be detected at a higher
rate (8).

PRES may start secondarily to many pathologies such as hy-
perperfusion and arterial extravasation, vasogenic edema and
hypoperfusion, endothelial dysfunction, fluid overload, and
metabolic changes. The main problem in preeclampsia and ec-
lampsia is thought to be related to endothelial damage. Sup-
porting this theory is the increase in the secretion of substances
such as fibrinonectin, TPA, thrombomodulin, endothelini, and
VWEF that can damage the endothelium in preeclampsia, and
high LDH and erythrocyte morphology changes indicating en-
dothelial damage (9). In our study, LDH values were high in all
the patients, and RDW was within physiological values in all
the patients.

Albumin and total protein levels were low in all patients. There
are results in the literature showing that low albumin levels in
adults may be a risk factor for PRES (10). AST, ALT was elevat-
ed in only two patients. Blood glucose levels were variable as
viewed from the spot. Hemoglobin, urea, and creatinine lev-
els were also normal in the patients. However, we think that
the laboratory values of the patients did not deteriorate much
because they were delivered close to the onset of symptoms.

In healthy people, there is a mechanism that protects the brain
from systemic blood pressure changes. However, in cases such
as sudden increased blood pressure or excessive fluctuation,
autoregulation may be impaired, and the blood-brain barrier
becomes disrupted with an increase in systemic arterial blood
pressure, with blood flow in the brain increasing and arterial
extravasation occurring in the cerebral parenchyma (11,12).
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Table 2: Laboratory results of the patients

(':":_“5"";)':?;1;3°;f/izl LDH (1-248) U/L AST-ALT (1-35) U/L  RDW (11-16) % (721‘1’82)5:2; ”
Casel 2.35-5.05 1771 113-33 14.3 119
Case 2 3.27-6.22 264 20-12 133 129
Case3 3.18-5.47 419 25-11 12.5 144
Cased 3.3-5.98 291 21-14 15.6 80
Case5 0.63.1 574 24-11 133 119
Case 6 2.18-5.56 383 26-12 125 92
Case7 2.46-4.67 357 143-122 14.1 88

LDH: Lactate dehydrogenase, AST: Aspartate aminotransferase, ALT: Alanin aminotransferase, RDW: Red blood cell distribution width

Although increased perfusion is seen more frequently on MRI
in PRES cases, hypoperfusion may be seen in some patients
because in some cases, disruption of autoregulation causes
hypoperfusion and cytotoxic edema and cerebral local infarcts.
Cerebral infarcts may also occur due to vasogenic edema and
compression of the edema. This allows vasoconstriction find-
ings to be seen on MRI. In one of our patients, who developed
permanent epilepsy complications, edematous areas due to
PRES as well as cerebral infarct areas were observed.

PRES is most common in posterior cerebral arterial circulation
areas (parieto-occipital region) with weaker sympathetic inner-
vation, which are less tolerant of edema and vascular changes
that occur following the destruction of the blood-brain barrier.
Therefore, vasogenic edema and related sensory changes, sei-
zures, and vision loss are the most common complaints (13).

MRI is superior to CT in imaging (14). However, in an MRI per-
formed very close to the onset of symptoms, the diagnosis may
not be made because the signs of vasogenic edema are not fully
established yet. In addition, the possibility of the disappearance
of symptoms and radiological findings until the patient is deliv-
ered and stabilized due to concomitant obstetric emergencies
(eclampsia, severe preeclampsia, fetal distress, etc.) may also
cause the diagnosis to be missed. PRES symptoms usually dis-
appear very quickly, even with a reduction in blood pressure
and mild supportive care, and the patient may not have had
a control radiological evaluation after the initial MRI, which is
normal. Another problem that should not be forgotten is the
inadequacy of the radiological method or team. MRI findings
may not be as typical, or the sensitivity of the device used may
be weak. ASL (arterial spin labeling)-based perfusion is a new
marker for the diagnosis of PRES, even in the absence of vaso-
genic edema (15). We diagnosed all seven patients with MRI,
but since we did not have ASL in our hospital, we were able to
use a 1.5 Tesla MRI.

Cerebral MRI findings in PRES are symmetrical and reversible
in almost every patient. All of our patients had involvement
of the parieto-occipital region. There was also involvement in
the frontal area in two patients and at the basal ganglia and
pons level in one patient. We believe that a small number of
patients were diagnosed because MRI findings may not be es-

tablished in the early period and the findings quickly disappear
in the late period.

Although it is known that the COVID-19 infection, which started
in 2019 and led to a pandemic, may increase the frequency of
PRES through a cytokine storm, vascular permeability chang-
es, dysregulation in the renin-angiotensin system, and the
drugs used (hydroxychloroquine and tocilizumab), we found
that the patients at least did not have a diagnosed COVID-19
infection (16).

Visual disturbances are seen in 26-67% of patients and cortical
blindness in 8-33% in PRES (17). They described blindness in
two of the patients and blurred or impaired vision in four. There
was no visual impairment in the patient who later developed
neurological complications.

PRES is typically associated with severe hypertension, but it
may also occur with rapid increases in blood pressure in pa-
tients with endothelial damage and in patients with only mildly
elevated blood pressure (18). PRES may also develop in nor-
motensive or hypotensive patients (19). TA was high in all of
our patients.

The literature warns that having PRES may cause ischemic
brain damage, permanent neurological deficit, relapse, or
death (20,21). Permanent brain damage, recurrence, or death
may not be present in PRES that are intervened in a timely and
correct manner (22). In cases where adequate and rapid treat-
ment is not performed, epilepsy becomes permanent most fre-
quently (23). In fact, permanent neurological damage is related
to ischemia and/or intracranial hemorrhage. In such cases, the
mortality rate is 15% (24,25). AntiPL and thrombophilia scans
are clean, but MRl results suggestive of cerebral infarction are
detected in our PRES cases, which have convulsions despite still
using antiepileptic drugs.

PRES is a rare clinical syndrome that can occur for reasons other
than pregnancy. Clinical complaints usually resolve rapidly after
PRES and there are no sequelae. One of the patients in the
study has epileptic seizures that started and continued after
PRES. Two patients had HT for six months, and one patient had
persistent proteinuria. Headache and visual disturbances in
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every patient resolved completely in one to two days.

In the literature, the rate of PRES being reversible is between
35% and 100%. In reversible cases, sometimes there is a com-
plete recovery, and sometimes there is a partial recovery (26).
Among patients with a follow-up CT or MRI, 49% to 75% have
a resolution of the initial abnormalities within five days to sev-
enteen months (27).

The most critical treatment is the regulation of blood pressure.
However, an aggressive TA reduction is not recommended be-
cause it decreases cerebral perfusion. It is recommended to
keep it at systolic 130-150/diastolic 80-100 mmHg. It would be
correct to avoid nimodipine, diazoxide, and ketanserine in the
treatment of HT. It is suspected that nifedipine may increase
angioedema. Nicardipine and labetalol are suitable. No addi-
tional treatment is recommended for convulsions only if status
epilepticus is present (28).

The most important limitation of the study is the small number
of patients and the absence of late-term and control MRI.

According to the results of our study, PRES should be considered
in pregnant women with neurological findings including head-
ache and visual impairment, especially if they have preeclamp-
sia/eclampsia. Because PRES is a clinical entity that can recur and
cause permanent neurological deficits, MRI should be used more
liberally to diagnose it and start treatment as early as possible.
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