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Background: Hepatic encephalopathy is characterized by psychiatric and neurological

abnormalities, including epileptic seizure and non-convulsive and convulsive status

epilepticus. Conventional brain magnetic resonance imaging is useful in supporting

diagnosis since it can reveal specific radiological findings. In the literature, there is no

description of hepatic encephalopathy onset as non-convulsive status epilepticus; we

provide the first report.

Case Summary: We report a case of a 67-year-old woman, without history

of cirrhosis, presenting altered mental state, normal brain computed tomography

imaging, and electroencephalography suggestive of epileptic activity. We suspected

non-convulsive status epilepticus, and we administered diazepam and levetiracetam

with clinical improvement. Thus, we made a diagnosis of non-convulsive status

epilepticus. A radiological study with brain magnetic resonance imaging showed bilateral

hyperintensity on T1-weighted sequences of globus pallidus and hyperintensity of

both corticospinal tracts on T2-weighted fluid-attenuated inversion recovery sequences.

Blood tests revealed hyperammonemia, mild abnormality of liver function indices, and

chronic Hepatitis B and D virus coinfection. Hepatic elastosonography suggested

liver cirrhosis. The patient started antiviral therapy with entecavir and prevention of

hepatic encephalopathy with rifaximin and lactulose; she was discharged with a normal

mental state.

Conclusions: Hepatic encephalopathy can present as an initial manifestation with

non-convulsive status epilepticus. Electroencephalography is useful for differentiating

non-convulsive status epilepticus from an episode of hepatic encephalopathy, and

neuroimaging aids the diagnostic process.

Keywords: hepatic encephalopathy, non-convulsive status epilepticus, brain magnetic resonance imaging, case

report, corticospinal tract, globus pallidus

https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://doi.org/10.3389/fneur.2022.880068
http://crossmark.crossref.org/dialog/?doi=10.3389/fneur.2022.880068&domain=pdf&date_stamp=2022-05-12
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:stefania.corti@unimi.it
https://doi.org/10.3389/fneur.2022.880068
https://www.frontiersin.org/articles/10.3389/fneur.2022.880068/full


Olivero et al. Epilepsy – Case Report Collection 2022

INTRODUCTION

Hepatic encephalopathy (HE) is defined as brain dysfunction
caused by liver failure or portal systemic shunting, without
considering the etiology (1). The clinical picture comprises

neurological or psychiatric abnormalities, ranging from
subclinical alterations to coma (1). It is one of the most
important complications of liver cirrhosis, contributing to

both morbidity and mortality (1). From the pathophysiological
perspective, ammonia is, probably, the central player in the
pathogenesis of HE (1). Considered a metabolic disorder, it is
usually reversible by liver transplantation (1). Although rare,
HE can present as epileptic seizure; manifestations vary widely,
encompassing tonic-clonic seizure, convulsive (CSE), and
non-convulsive status epilepticus (NCSE) (2–6). HE can show
typical features on brain magnetic resonance imaging (MRI),
namely, the bilateral and symmetric hyperintensity of the globus
pallidus on T1-weighted (T1W) sequences, and hyperintensity
in cerebral white matter, involving corticospinal tract and

FIGURE 1 | EEG showing status epilepticus (A) and resolution after antiepileptic therapy (B).

subcortical hemispheric white matter on T2 weighted (T2W)—
“fluid attenuated inversion recovery” (FLAIR) MRI sequences
(7). Herein, we report a case of newly diagnosed HE presented
as NCSE, in which conventional brain MRI shows some findings
associated with this disease, such as the hyperintensity in
the globus pallidus on T1 and the hyperintensity along the
corticospinal tract on T2-FLAIR.

CASE PRESENTATION

A 67-year-old woman from Romania presented to our
Emergency Department for confusion and subacute ideomotor
decline in the previous 5 days. Insomnia, nocturnal awakenings,
urinary incontinence, and amnesia for recent events were
reported in the last month. The patient had a past medical
history of paroxysmal atrial fibrillation, previously treated with
amiodarone and apixaban, which were self-suspended 1 year
ago, obesity, hypertension, and rectal carcinoma which was
surgically treated with an enterostomy. The patient had no
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known history of seizures or other neurological diseases, recent
illness, brain trauma, or recent surgical procedures. The chronic
therapy encompassed olmesartan, bisoprolol, indapamide,
furosemide, amlodipine, acetylsalicylic acid, and ranitidine. The
vital parameters were normal, and the Glasgow Coma Scale
(GCS) score was 15. The general physical examination did not
show pathological items, nor signs of trauma. The chest X-ray
was normal, while the electrocardiogram was suggestive of atrial
fibrillation. From a neurological point of view, the patient was
disoriented in space and time and unable to denominate objects
of common use. The pupils were isochoric and reactive to light.
The posture was normal and there were no signs of meningism.
The cranial nerve examination was normal, except for dubious
absence of the menace reflex on the left, not confirmed by a
subsequent evaluation. The global strength of the limbs was
preserved, as well as tactile sensitivity and coordination. The
osteotendinous reflexes were valid, symmetrical in the upper
limbs, with a mild prevalence on the right, and weak and
symmetrical in the lower limbs. Cutaneous plantar response
was mute bilaterally. A stroke was initially suspected, and
a neuroimaging study was performed with brain computed
tomography (CT), CT angiography, and CT perfusion, which
were unremarkable. Because of the persistence of the altered
mental state, electroencephalography (EEG) was performed.
EEG showed a broadly slowed trace, with a background theta
rhythm, which was more expressed on the right. Fast paroxysmal
bilateral activity of the type sharp wave was superimposed
and more represented on the right and mainly frontotemporal
(Figure 1A) areas. Herein, NCSE was suspected and 10mg
of diazepam was administered intravenously, with regression
of the paroxysmal activity on the synchronous recording of
the EEG. Furthermore, antiepileptic therapy with 4,000mg
of intravenous levetiracetam was started, and the mental state
progressively improved. The next day, the EEGwas repeated, and
epileptiform activity did not reappear (Figure 1B); levetiracetam
was switched to an oral dosage of 2,000mg daily. The patient was
admitted to our Neurology Department with the presumptive
diagnosis of NCSE, and a 3 Tesla brain MRI with gadolinium
was performed. Bilateral hyperintensity of the lenticular nucleus
was detected on T1W sequences (Figure 2A), while bilateral
hyperintensity of the corticospinal tract signal was displayed on
FLAIR (Figure 2B). Neuroimaging ruled out an ischemic event
and an expansive lesion, with findings suggestive of chronic HE.
As a completion, a lumbar puncture with examination of cerebral
spinal fluid was performed. It did not show any noteworthy
findings, including the real-time polymerase chain reaction for
an infectious agent or dosage of autoantibodies associated with
autoimmune and paraneoplastic encephalitis. The patient was
obese (body mass index = 38.3 kg/m2) but had no past history
of alcoholic abuse. There were no signs of ascites and declining
edema. She presented no signs of asterixis. Blood tests performed
a few days later revealed: chronic coinfection of Hepatitis B
(HBV) and D (HDV) virus, negative Hepatitis C virus (HCV)
infection, ammonium 141 umol/L (11.2–48.2 umol/L), albumin
2.7 mg/dl (3.4–4.8), total bilirubin 1.33 (0.12–1.1 mg/dl), INR
1.25 (0.8–1.2), proteins 5.6 g/dl (6.4–8 g/dl), cobalamin 1,121
pg/ml (191–663 pg/ml), and normal levels of folate, transferrin,

FIGURE 2 | Brain MRI, axial section. T1-weighted imaging showing bilateral

symmetrical hyperintensity in the globus pallidus and upper mesencephalon

[(A), arrow]. T2-weighted FLAIR imaging depicting hyperintensity of the

corticospinal tracts [(B), arrow].

sideremia, and ferritin. Hepatic elastography recorded values
compatible with cirrhosis. Hepatic cirrhosis frommixed etiology,
chronic HBV-HDV co-infection, and metabolic syndrome was
diagnosed. The clinical picture was considered to be an episode
of HE, presenting as NCSE. Anti-HBV therapy with entecavir
(0.5mg daily orally) was started, as well as secondary prevention
of HE with lactulose (10 g two times daily orally) and rifaximin
(400mg three times daily orally). On the day of discharge, her
mental state was normal, and the patient noted improvement
in her general health condition (Figure 3). Afterwards, she
continued to receive levetiracetam for epilepsy, besides lactulose
and rifaximine for secondary prevention of HE; relatives reported
no other episodes of mental confusion. Three months later, a
brain MRI was repeated, and radiological findings were stable.

DISCUSSION

HE is one of the main complications of liver cirrhosis, along
with variceal bleeding, hepatorenal syndrome, hepatopulmonary
syndrome, and ascites (8). Historically, it has been classified
into “overt hepatic encephalopathy” (OHE, clinically manifested
neurological and psychiatric abnormalities) and “covert
hepatic encephalopathy” (CHE, abnormalities on neuro-
psychological and electrophysiological tests without or mild
clinically detectable neurological-psychiatric abnormalities)
(9). According to the recent “International Society for Hepatic
Encephalopathy and Nitrogen Metabolism” (ISHEN) consensus,
the onset of disorientation and/or asterixis confirms OHE
(10). In cirrhotic patients, OHE develops in 30–40% at some
time during their clinical course, while minimal hepatic
encephalopathy (MHE) and CHE are seen in 20–80% (11).
As HE is a manifestation of serious liver impairment, its
outcome depends on the severity of underlying liver disease,
its clinical course, and its treatment (1). The serum level of
ammonia plays a central role in the pathophysiology of HE,
helping physicians in ruling out the diagnosis and defining the
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FIGURE 3 | The timeline of the case report.

prognosis; lowering serum ammonia is the main therapeutic
goal (1, 9). Apart from hyperammonemia, other pathogenetic
factors are implied, such as systemic inflammation, increased
blood manganese, circulating bile acids, and lactate (1, 9). Their
generation is influenced by common precipitant factors of HE,
like malnutrition, infections, electrolyte imbalance, constipation,
gastrointestinal bleeding, dehydration, and use of diuretics
(1, 9). These pathogenetic factors influence the blood-brain
barrier (BBB) by increasing its permeability (1, 9). Anyway,
independent of blood-brain barrier status, ammonia passes
freely into the brain, which is exclusively removed by astrocytes
via glutamine synthetase (1, 9). The generation of glutamine
renders the astrocyte hypertonic, resulting in swelling, impaired
function, and, finally, brain edema (1, 9). Astrocyte swelling
causes neuronal dysfunction and clinical manifestations of HE
(1, 9). However, as in our case, there may be no clear precipitant
factor underlying an episode of OHE (1, 9).

On a neurological point of view, clinical elements are
plethoric, encompassing, mostly, the higher cortical functions
and the motor system (12). Cognitive findings in patients with
chronic HE vary from subtle deficits, not apparent without
psychometric and electrophysiological testing (CHE), to clearer
findings during periods of decompensation related to higher
ammonia levels, such as impairments in attention span, reaction
time, and working memory (OHE) (12). Disturbances in the
sleep-wake pattern are common initial manifestations of HE
and may precede mental state changes or neuromuscular
symptoms (13). As HE progresses, patients may develop mood
and personality changes, disorientation in time and space,
inappropriate behavior, somnolence, confusion, and, finally, the
so-called “coma hepaticus” (14). Seizures and status epilepticus
are very rarely reported in HE (2). Generally, HE is associated
with different EEG patterns, such as delta activity and the more
typical triphasic waves (9). In particular, the description of NCSE
in HE is anecdotal, probably because cognitive disturbances

are shared in the two conditions, and an EEG is not always
performed. To the best of our knowledge, just four case
reports were previously described, and none of them reported
NCSE as the first manifestation of HE (3–6). In our case,
NCSE was diagnosed according to Salzburg criteria, since we
found epileptiform discharge on the EEG that ceased after
antiepileptic drugs administration, associated with a mental
state improvement (15). The pathophysiology underlying the
development of seizures in the setting of HE remains unknown,
although hyperammonemia is likely the most important factor
(16). In our case, the patient developed, within a few days,
cognitive symptoms of episodical OHE but more likely caused by
NCSE secondary to hyperammonemia. Neuroimaging excluded
structural causes of seizures, while blood tests showed no other
noteworthy metabolic alterations.

Brain MRI is the most useful imaging technique to support
the diagnosis of HE in uncertain cases (17). Neuroradiological
signs depend on the severity and velocity of development of liver
failure, namely, a chronic or acute HE (18). In this case, we
observed findings on conventional brain MRI compatible with
a chronic form of HE, probably long neglected, not associated
with any neurological signs. The bilateral and symmetric T1
hyperintensity involving the globus pallidus and substantia nigra
reticulata is characteristic, reported in almost 90% of patients
with cirrhosis and likely due to manganese accumulation; it
may be associated with Parkinsonism (7, 17). Sometimes, other
areas are involved, namely, the subthalamic nucleus, tectal
plate, hypothalamus, adenohypophysis, limbic system, and white
matter (7, 17, 18). Less commonly, the hyperintensity of both
corticospinal tracts is described on T2-FLAIR sequences; it is
caused by vasogenic brain edema due to glutamine increase
in astrocytes, resulting in loss of organic osmolytes, such as
myo-inositol, that accumulate in the extracellular compartment
(17). This finding may be associated with subclinical alterations,
detectable in electrophysiological studies with motor-evoked
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potentials, not performed in the case of our patient (19). Similar
abnormalities may also be seen in periventricular white matter,
the thalamus, posterior limb of internal capsule, and cortex
(18). However, hyperintensity along both the corticospinal tracts
may be seen in healthy adults and should be interpreted with
caution, especially in 3 Tesla MRI (17, 20). These changes are
similar to the signal abnormalities observed in patients with
other diseases, such as amyotrophic lateral sclerosis, X-linked
Charcot-Marie-Tooth, optic neuromyelitis, metabolic disorders
(Krabbe disease and X-linked adrenoleukodystrophy), infectious
diseases (Borrelia spp. and Human T-cell lymphotropic Virus
1), and primary central nervous system lymphoma (21–28).
Other neuroradiological findings include an increase of mean
diffusivity of hemispheric brain matter on diffusion weighted
imaging (DWI); laminar hyperintensities involving the cortical
deep layers; white matter focal lesions; and a low magnetization
transfer ratio (MTR) in various white matter regions (17, 29).
These radiological findings have been shown to be reversible after
liver transplantation (30, 31).

CONCLUSIONS

We reported the first description of NCSE as an initial
manifestation of HE. Specific brain MRI findings, namely,
bilateral hyperintensity on T1 of the globus pallidus and
hyperintensity of both corticospinal tracts on T2-FLAIR, were
able to suggest the diagnosis of HE. From a general point of view,
NCSE is easily underdiagnosed for lack of clear and univocal
clinical signs. It is important to understand the possibility
of NCSE in patients presenting an altered mental state; EEG
is helpful in ruling it out. Hyperammonemia is a possible

pathogenetic factor of NCSE, especially in patients with cirrhosis.
The problem arises in differentiating acute alteration of the
mental state due to an episode of HE from a real NCSE. Again, the
EEG is useful for resolving diagnostic doubt, especially in the case
of presumed HE that does not respond to empirical treatment.
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