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Importance of correctly interpreting @
magnetic resonance imaging to diagnose
posterior reversible encephalopathy

syndrome associated with HELLP

syndrome: a case report

Syuichi Tetsuka' ® and Hiroaki Nonaka?

Abstract

Background: Severe haemolysis, elevated liver enzyme levels, and low platelet count (HELLP) syndrome in pregnancy
are possible underlying trigger factors for posterior reversible encephalopathy syndrome (PRES). Magnetic resonance
imaging (MRI) shows diffuse signal abnormalities involving the subcortical white matter in the parieto-occipital lobes.
Although the diagnosis of RPES was clearly established by the distinctive reversibility of clinical and radiological
abnormalities, it is difficult to distinguish from differential diagnosis. Thus, it is important to correctly interpret MRI.

Case presentation: \We describe a case of HELLP syndrome with PRES. A 38-year-old pregnant woman was admitted
to our hospital as an emergency case with a complaint of upper abdominal pain and headache at 29 weeks of
pregnancy and the development of HELLP syndrome. An emergency caesarean section was immediately performed.
After the operation, the patient received intravenous corticosteroids, and her blood pressure was controlled. Thereafter,
she showed an altered mental status. MRI showed hypersignal intense lesions in the cortical and subcortical white
matter in the occipital lobes, basal ganglia and callosal splenium in both the fluid-attenuated inversion recovery (FLAIR)
sequence and apparent diffusion coefficient (ADQ), but these lesions were not recognized in diffusion-weighted
imaging (DWI). These images were suggestive of PRES. The patient was kept in the hospital and received the
appropriate treatment, after which the patient’s level of consciousness improved and all laboratory tests and imaging
examinations returned normal.

Conclusion: The MRI findings were useful for the prompt diagnosis of PRES, characterized by hypersignals in FLAIR
and ADC, but not in DWI. Additionally, there was an “atypical” MRI appearance of basal ganglial and callosal splenial
involvement in this case, which may mistakenly lead clinicians to diagnose other aetiologies than typical PRES. It is
considered that vasogenic oedema is the main pathology of PRES according to the MRI image findings. MRl is the gold
standard for diagnosing PRES because it can provide information about cerebral involvement earlier than CT; further, it
can be a useful tool in the differential diagnosis. This technique facilitated the prompt diagnosis and treatment of the
said patient, ultimately resulting in a good outcome.
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Background

Haemolysis, elevated liver enzymes, and low platelet
count (HELLP) syndrome is a complication of severe
forms of pre-eclampsia that compromises the blood sys-
tem with haemolysis, hepatic lesions, and low platelet
counts and can cause a lethal condition with a high mor-
tality rate of up to 25% [1]. Along with maternal death,
HELLP syndrome is associated with the development of
focal neurological complications, including seizure, is-
chaemic and haemorrhagic strokes, cerebral venous
thrombosis, eclampsia, cerebral artery dissection, en-
cephalitis, and posterior reversible encephalopathy syn-
drome (PRES).

PRES is a clinical condition characterized by tempor-
ary neurological symptoms such as acute headache, al-
tered mental status, vision loss, and coma. The
prognosis of PRES is good when an appropriate treat-
ment is received; symptoms generally improve in ap-
proximately 3-8 days, and imaging abnormalities
disappear within a few weeks. However, 5%-12% of such
cases can assume a negative course with irreversible
brain damage culminating in persistent severe neuro-
logical deficit or death [2, 3]. Early diagnosis and prompt
treatment of PRES are essential to avoid irreversible
neurological deficits. The neuroradiographic findings of
PRES by magnetic resonance imaging (MRI) are sym-
metrical subcortical white matter or cortical oedema in
the occipital and parietal lobes, brain stem, basal ganglia,
frontal lobes, and cerebellum [4, 5]. The typical manifes-
tations of PRES are MRI abnormalities that occur pri-
marily in the subcortical white matter and often extend
to the cortical surface, sparing the deep white matter in
the classic posterior parietal or occipital lobe region
most consistently. The “atypical” findings of basal gang-
lial and callosal splenial involvement on MRI may mis-
takenly lead clinicians to diagnose other aetiologies,
such as stroke, hypoxic-ischaemic injury, or an overdose
of pain medication (e.g., opioids). Intravenous contrast
administration is not indicated to diagnose PRES be-
cause contrast enhancement is reported to have a vari-
able incidence [6]. Thus, plain MRI is essential in the
diagnosis of PRES. We report a case of PRES that
showed atypical findings of basal ganglial and callosal
splenial involvement on MRI in the setting of severe
HELLP syndrome that improved without sequelae be-
cause of prompt diagnosis and treatment.

Case presentation

A 38-year-old primigravid reported for a pregnancy
screening after her normal gestation period of 28 weeks
without hypertension and a normal blood and urine test.
She had not experienced any problems during her preg-
nancy until then. However, later, she was admitted to
our hospital of International University of Health and
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Welfare as an emergency case with a complaint of upper
abdominal pain and headache at 29 weeks of pregnancy.
On arrival, her Glasgow Coma Scale (GCS) was
E4V5M6. Her blood pressure at admission was 200/
100 mmHg. Her blood biochemistry showed hypertran-
saminasemia with aspartate aminotransferase (AST) at
821 IU/L, elevated lactate dehydrogenase (LDH) at
1895 IU/L, and a low platelet count at 4.3 x 10°/pL. The
patient’s serum bilirubin level was 1.7 mg/dl. Glucose,
creatinine (Cr), and serum electrolytes were normal. Ac-
cording to HELLP syndrome for the diagnostic criteria
(Table 1) [7], she was diagnosed with pregnancy—HELLP
syndrome and was immediately scheduled for an emer-
gency caesarean section. The new-born male weighed
975 g with an Apgar score of 7 at the first minute and 8
at the fifth minute. After the operation, the patient was
administered intravenous corticosteroids, and nifedipine
was continued to maintain her blood pressure below
approximately 150/90 mmHg. Gabexate mesilate and
anti-thrombin III were also infused to treat intravascular
coagulation, which is often observed in patients with
HELLP syndrome.

On the second postoperative day, she was assessed by
a neurologist. She was conscious but very drowsy and
could move her limbs and follow simple orders, and her
GCS was E3V4M5. However, she occasionally presented
with delirium, which is characterized by a fluctuating
mental status. A brain MRI was immediately performed
because of her drowsy and confused state on the neuro-
logical examination. MRI showed hypersignal intense le-
sions in the cortical and subcortical white matter in the
occipital lobes, basal ganglia and callosal splenium in
both the fluid-attenuated inversion recovery (FLAIR) se-
quence (Fig. la) and apparent diffusion coefficient
(ADC) (Fig. 1b), but these lesions were not recognized
in diffusion-weighted imaging (DWI) (Fig. 1c). DWI was
normal. These images were suggestive of PRES. The
aforementioned treatment was continued. On biochem-
ical analysis, it was observed that the liver function im-
proved (AST 59 IU/L, LDH 932 IU/L); however, renal
impairment deteriorated further (Cr 4.27 mg/dl). In
addition, her urine volume decreased to approximately

Table 1 The diagnostic criteria and classification of HELLP
syndrome [7]

Class 1: requires severe thrombocytopenia (platelets <50,000/ul), evidence
of hepatic dysfunction (AST [aspartate aminotransferase] and/or ALT [alanine
aminotransferase] =70 1U/l), and evidence suggestive of hemolysis (total
serum LDH [lactate dehydrogenase] 2600 IU/]).

Class 2: requires similar criteria except thrombocytopenia is moderate
(>50,000 to <100,000/pl).

Class 3: includes patients with mild thrombocytopenia (platelets
>100,000 but <150,000/ul), mild hepatic dysfunction (AST and/or ALT
240 1U/1), and hemolysis (total serum LDH 2600 IU/L).
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Fig. 1 MRI showed hypersignal intense lesions in the cortical and subcortical white matter in the occipital lobes, basal ganglia and callosal splenium in
both the fluid-attenuated inversion recovery (FLAIR) sequence (a) and apparent diffusion coefficient (ADC) (b), but these lesions were not recognized
in diffusion-weighted imaging (DWI) (c). (b) The follow-up brain MRI, performed 2 weeks later, showed complete resolution of the lesions

400 ml/day. Subsequently, she received haemodialysis 4
times starting on the 5™ postoperative day.

Subsequently, patient’s level of consciousness improved,
and her renal functional also gradually improved. A
complete resolution of the lesions (Fig. 1d) was observed
on the follow-up brain MRI performed in 2 weeks after
caesarean section. The patient was kept in the hospital for
21 days, and throughout this period, all laboratory tests
and imaging examinations returned to normal. The
patient was then released, and outpatient follow-up was
continued.

Discussion

We present a case of HELLP syndrome that occurred
during pregnancy associated with clinical and neuro-
radiological findings consistent with PRES. The major
complications in such cases are eclampsia, haemato-
logic (intravascular disseminated coagulation) and

cardiopulmonary (pulmonary oedema and acute car-
diac insufficiency) events, and neurological alterations
(cerebral bleeding, hypoxic—ischaemic encephalopathy,
eclampsia). When HELLP syndrome complicates
eclampsia, the maternal and perinatal death rates
increase with delayed diagnosis or inappropriate treat-
ment, accounting for the poor overall prognosis [8].
Early treatment reduces both maternal and perinatal
complications. Headache, altered consciousness,
seizures, and visual symptoms, including cortical
blindness, are frequent clinical findings associated
with PRES.

PRES is predominantly characterized by reversible
brain oedema affecting the occipital and posterior par-
ietal regions and is usually described in association with
hypertensive encephalopathy, eclampsia, and renal fail-
ure [4, 5]. A mild elevation in blood pressure may occur
with PRES, even in patients without hypertension [4, 9].
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We hypothesize that because blood pressure has a ten-
dency to increase during pregnancy, a physiological state
connected to PRES may be involved in the development
of this case. However, PRES commonly occurs in pa-
tients with eclampsia. Cerebral vasospasm is the pro-
posed aetiology of eclampsia, although the patient did
not show eclampsia, which suggests that vasogenic
oedema of the brain plays a major pathophysiological
role in most patients with PRES. However, PRES is not
always reversible. McKinney et al. [10] reported that
DWI abnormalities were found in a minority (15-20%),
which later studies have shown to potentially lead to
neurologic sequelae and encephalomalacia. The lack of
DWI abnormalities in this patient solidified the diagno-
sis of PRES. However, this patient had basal ganglial
abnormalities, which could confound the diagnosis de-
scribed in 10-15% of the patients in the aforementioned
study [10]. Considering these factors, this PRES case was
relatively rare.

Vasogenic oedema due to cerebrovascular autoregula-
tory dysfunction results in the leakage of fluid into the
interstitium. It was considered that vasogenic oedema is
the main pathology of PRES by MRI imaging findings.
Endogenous-exogenous factors injure the endothelial
cells in the brain blood vessels in PRES. Furthermore, is-
chaemia due to vasospasm accelerates endothelial injury.
If there is an increase in blood pressure due to whole-
body vasospasm and hypertension, even if it is slight, it
is considered that the autoregulatory capacity of the
blood—brain barrier and cerebral blood flow collapses
immediately. Therefore, it is presumed that vasogenic
oedema easily occurs. The reason that PRES often de-
velops with an increase in blood pressure is thought to
involve an increase in blood pressure accompanying
vasospasm and injury of vascular endothelial cells, in-
cluding ischaemia. More recent evidence suggests that
endothelial injury is a more likely cause, as many (up to
50%) PRES patients do not have elevated BP. However,
BP and other factors certainly contribute. Additionally,
the fact that DWI is positive suggests that cytotoxic
oedema can coexist or occur superimposed in a minority
and that vasogenic oedema is just one component of the
injury. It has become clear that perhaps hypoperfusion
or hyperperfusion alone are inadequate explanations for
the manifestations of PRES. A more novel theory is that
of a systemic toxicity, perhaps with increased leukocyte
trafficking, which results in endothelial dysfunction. Hy-
poperfusion and vasoconstriction may lead to hypoxia
with the upregulation of vascular endothelial growth fac-
tor; as a result, endothelial permeability increases. This
process may be modulated by changes in blood pressure,
with increased autoregulatory vasoconstriction in re-
sponse to increases in blood pressure. In summary, 1)
severe hypertension leads to failed auto-regulation,
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subsequent hyperperfusion, and endothelial injury/vaso-
genic oedema; and 2) vasoconstriction and hypoperfu-
sion lead to brain ischaemia and subsequent vasogenic
oedema [11, 12]. This is important when considering the
MRI findings of PRES. Both vasogenic and cytotoxic
oedema show signal hyperintensity on FLAIR. However,
DWI only shows markedly high density for cytotoxic
oedema. In addition, ADC maps only display the diffu-
sion component and are hyperintense in PRES, in
contrast to being hypointense in cytotoxic oedema that
causes ischaemia (cerebral infraction) (Table 2). Such
MRI findings were also recognized in this case. In
addition, there are characteristic differences on brain le-
sions, indicating abnormal MRI imaging between PRES
patients unrelated to pregnancy and those with HELLP
syndrome. Although abnormal findings on MRI are al-
most always located only in the occipital and parietal
lobe in most patients with non-associated PRES [13],
many studies since then have shown that “atypical” vari-
ants abound [14], but the constellation of findings on
imaging along with clinical features suggest PRES.
However, in HELLP syndrome, lesions are frequency
observed in the brain stem, basal ganglia and thalamus,
which are arterially supplied by small end arteries with
little collateral circulation [15]. Based on these results,
thrombotic microangiopathy in HELLP syndrome may
result in higher incidence of those lesion [16]. However,
FLIAR-MRI abnormalities in the occipital lobe, basal
ganglia and callosal splenium were recognized in this
case (Fig. 1a). This is a relatively rare case. Although the
reversibility of vasogenic oedema in PRES is typical,
early damage may also cause ischaemia [8]. PRES is
usually considered a reversible condition if it is promptly
diagnosed and properly treated. However, a delayed or
incorrect diagnosis may lead to irreversible damage [17].
The differential diagnosis of PRES caused by stroke,
cerebral venous thrombosis, encephalitis, and metabolic
and demyelinating disorders may be difficult in preg-
nancy and puerperium [4]. In addition, given presence of
basal ganglial and callosal lesions visualized on the MRI
in this case (Fig. la), the differential diagnosis should be
expanded to include hypoxic-ischaemic injury, or over-
dose of pain medication (e.g., opioids). The mistreatment
of vasogenic oedema associated with PRES because is-
chaemic changes due to acute stroke might result in the

Table 2 Characteristics of PRES on MRI

Image conditions  Vasogenic ~ Cytotoxic ~ PRES  Cerebral infraction
(MRI) oedema oedema (Acute stage)
FLAIR ) 1 1 N, then 1

DWI N 1 N N, then 1

ADC 1 ! o

N normal, PRES posterior reversible encephalopathy syndrome; 1, hyperintense
signal; |, hypointense signal
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stopping of prompt antihypertensive treatment. In con-
trast, the appropriate and rapid lowering of blood pressure
in patients with PRES is essential to avoid any permanent
brain injury, and PRES is reversible when early diagnosis
is established and appropriate treatment is started without
delay [18]. However, prospective studies are warranted to
establish predictors of fatality in patients with PRES [19].
Therefore, MRI plays an important role in the prompt
diagnosis of PRES.

In this case, corticosteroids were promptly used for
the treatment of HELLP syndrome, and this treatment is
considered to slow disease progression and prevent new
major maternal morbidity [20]. Corticosteroids should
reduce vasogenic oedema. Thus, aggressively used
potent glucocorticoids are recommended for the man-
agement of patients considered to have HELLP syn-
drome [6]. Although there are only a few reports in the
literature on the use of steroids in patients with PRES
[21], corticosteroids might have been effective for PRES
in this case.

Conclusion

In this article, we report and highlight a rare association
between severe HELLP syndrome and PRES. MRI find-
ings were useful for the prompt diagnosis of PRES,
which is characterized by hypersignals in FLAIR and
ADC, but not in DWI. Additionally, the “atypical” MRI
appearance of basal ganglial and callosal splenial in-
volvement, as demonstrated in this case, may mistakenly
lead clinicians to diagnose other aetiologies compared to
typical PRES. It is considered that vasogenic oedema is
the main pathology of PRES according to MRI image
findings. This technique facilitated prompt diagnosis and
treatment, resulting in a good outcome. We believe that
clinicians should be aware of this neurological syndrome
because prompt diagnosis and treatment may result in
complete resolution.

Abbreviations

ADC: Apparent diffusion coefficient; AST: Aspartate aminotransferase;

Cr: Creatinine; DWI: Diffusion-weighted image; FLAIR: Fluid-attenuated inversion
recovery; GCS: Glasgow coma scale; HELLP: Haemolysis, elevated liver enzymes,
and low platelet count; LDH: Lactate dehydrogenase; MRI: Magnetic resonance
imaging; PRES: Posterior reversible encephalopathy syndrome

Acknowledgements
The authors would like to thank American Journal Experts (http://bitly/AJE_BS)
for the English language review.

Funding
This case report was not founded by any grant or company.

Availability of data and materials
All the data supporting the findings are presented within the manuscript.

Authors’ contributions
Study concept and design: ST. Acquisition of data: HN. Analysis and interpretation
of data: ST and HN. Drafting of the manuscript: ST. Critical revision of the

Page 5 of 6

manuscript for important intellectual content: All authors. Both authors read and
approved the final manuscript.

Competing interests
The authors declare that they have no conflicts of interest.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images.

Ethics approval and consent to participate
No ethical approval was needed for the present case report. Written
informed consent from the patient was acquired.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

1Departmem of Neurology, Hospital of Yuki, 9629-1, Yuki, Yuki-City, Ibaraki
307-0001, Japan. “Obstetrics & Gynecology, Hospital of International
University of Health and Welfare, 537-3, Iguchi, Nasushiobara, Tochigi
329-2763, Japan.

Received: 15 January 2017 Accepted: 18 May 2017
Published online: 25 May 2017

References

1. Ellison J, Sattar N, Greer I. HELLP syndrome: mechanisms and management.
Hosp Med. 1999,60:243-9.

2. Singhal AB, Kimberly WT, Schaefer PW, Hedley-Whyte ET. Case records of
the Massachusetts general hospital. case 8-2009. A 36-year-old woman with
headache, hypertension, and seizure 2 weeks post partum. N Engl J Med.
2009;360:1126-37.

3. Fugate JE, Wijdicks EF, Parisi JE, Kallmes DF, Cloft HJ, Flemming KD, et al.
Fulminant postpartum cerebral vasoconstriction syndrome. Arch Neurol.
2012,69:111-7.

4. Hinchey J, Chaves C, Appignani B, Breen J, Pao L, Wang A, et al. A reversible
posterior leukoencephalopathy syndrome. N Engl J Med. 1996;334:494-500.

5. Garg RK. Posterior leukoencephalopathy syndrome. Postgrad Med J.
2001,77:24-8.

6. Karia SJ, Rykken JB, McKinney ZJ, Zhang L, McKinney AM. Utility and
significance of gadolinium-based contrast enhancement in posterior reversible
encephalopathy syndrome. AJNR Am J Neuroradiol. 2016;37:415-22.

7. Martin Jr N, Rose CH, Briery CM. Understanding and managing HELLP
syndrome: the integral role of aggressive glucocorticoids for mother and
child. Am J Obstet Gynecol. 2006;195:914-34. Review.

8. Norwitz ER, Hsu CD, Repke JT. Acute complications of preeclampsia. Clin
Obstet Gynecol. 2002;45:308-29.

9. Kastrup O, Maschke M, Wanke |, Diener HC. Posterior reversible
encephalopathy syndrome due to severe hypercalcemia. J Neurol. 2002;249:
1563-6.

10.  McKinney AM, Short J, Truwit CL, McKinney ZJ, Kozak OS, SantaCruz KS, et
al. Posterior reversible encephalopathy syndrome: incidence of atypical
regions of involvement and imaging findings. AJR Am J Roentgenol.
2007;189:904-12.

11. Rykken JB, McKinney AM. Posterior reversible encephalopathy syndrome.
Semin Ultrasound CT MR. 2014;35:118-35.

12. Bartynski WS. Posterior reversible encephalopathy syndrome, part 2:
controversies surrounding pathophysiology of vasogenic edema. AJNR Am
J Neuroradiol. 2008;29:1043-9.

13. Bartynski WS, Boardman JF. Distinct imaging patterns and lesion distribution
in posterior reversible encephalopathy syndrome. AJNR Am J Neuroradiol.
2007,28:1320-7.

14.  McKinney AM, Jagadeesan BD, Truwit CL. Central-variant posterior reversible
encephalopathy syndrome: brainstem or basal ganglia involvement lacking
cortical or subcortical cerebral edema. AJR Am J Roentgenol. 2013;201:631-8.

15. Negro A, Zuccoli G, Regolisti G, Mastrangeli S, Rossi E. Reversible posterior
leukoencephalopathy associated with postpartum HELLP syndrome. Eur J
Intern Med. 2005;16:291-3.


http://bit.ly/AJE_BS

Tetsuka and Nonaka BMC Medical Imaging (2017) 17:35

20.

21.

Fakhouri F. Pregnancy-related thrombotic microangiopathies: clues from
complement biology. Transfus Apher Sci. 2016;54:199-202.

Antunes NL, Small TN, George D, Boulad F, Lis E. Posterior
leukoencephalopathy syndrome may not be reversible. Pediatr Neurol.
1999;20:241-3.

Cozzolino M, Bianchi C, Mariani G, Marchi L, Fambrini M, Mecacci F. Therapy and
differential diagnosis of posterior reversible encephalopathy syndrome (PRES)
during pregnancy and postpartum. Arch Gynecol Obstet. 2015,292:1217-23.
Siebert E, Bohner G, Liebig T, Endres M, Liman TG. Factors associated with
fatal outcome in posterior reversible encephalopathy syndrome: a
retrospective analysis of the Berlin PRES study. J Neurol. 2016;4:1-6.
Martin Jr JN, Owens MY, Keiser SD, Parrish MR, Tam Tam KB, Brewer JM,
et al. Standardized Mississippi protocol treatment of 190 patients with
HELLP syndrome: slowing disease progression and preventing new major
maternal morbidity. Hypertens Pregnancy. 2012;31:79-90.

Roth C, Ferbert A. The posterior reversible encephalopathy syndrome:
what's certain, what's new? Pract Neurol. 2011;11:136-44.

Page 6 of 6

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central




	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

