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Case report

Prolonged unilateral vasodilatation and brain edema in fulminant
hepatic failure, associated with symptomatic seizure
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Abstract

We report prolonged unilateral vasodilatation and hemispheric brain edema in a 49-year-old man with fulminant hepatic failure
(FHF). The patient presented with a tonic–clonic seizure caused by a hypertensive subcortical hemorrhage in the left parietal lobe.
Serial computed tomography (CT) scans showed progressive darkening of the ipsilateral hemisphere, suggesting hemispheric
cerebral infarction, but the patient did not show clinical signs of deterioration. Brain magnetic resonance angiography showed
dilation of the large arteries of the left hemisphere. Evaluation of cerebral blood flow 7 days postictus with single photon emission
CT revealed marked ipsilateral hyperperfusion. The darkening of the hemisphere was brain edema elicited by hyperperfusion.
Brain edema was reversible, disappearing 14 days postictus. Hemispheric brain edema was caused by unilateral cerebral
vasodilatation and resultant hyperperfusion. Although brain edema is a major complication in FHF patients and cerebral
hyperperfusion is responsible for edema formation, CT findings of these patients almost invariably show a bilateral lesion.
Unilateral vasodilatation and subsequent hemispheric hyperperfusion may be due to overproduction of vasodilators, already
abundant in the brains of patients with severe hepatic failure, by seizure activity. © 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

Brain edema is a major complication in patients with
fulminant hepatic failure (FHF), and cerebral hyperper-
fusion is considered to be one of the responsible mech-
anisms for brain edema formation: cerebral blood flow
(CBF) studies in FHF patients who have computed
tomography (CT) evidence of brain edema often
demonstrate persistent hyperperfusion of the bilateral
cerebral hemispheres [1–7]. However, unilateral hyper-
perfusion and brain edema rarely occur in such pa-
tients. We report prolonged unilateral vasodilatation,
hyperperfusion and brain edema in a 49-year-old man
with FHF who initially presented with convulsion. The
clinical and radiological implications of this unique case
are described, and possible cerebral hemodynamics in

FHF patients who present with symptomatic seizure
are discussed.

2. Case report

A 49-year-old man with a prior medical history of
alcoholic liver cirrhosis suffered a tonic–clonic seizure
lasting 30 min, and was brought to our emergency
department by ambulance. He had never experienced a
seizure before. His consciousness was E1V1M4 evalu-
ated by the Glasgow Coma Scale. The seizure disap-
peared shortly after a single intravenous injection of
diazepam and his vital signs were stabilized. Neurologi-
cal examinations showed hemiplegia of the right side.
Laboratory data indicated that his liver function was
severely damaged: platelet count was 31 000/ml, percent
prothrombin time 36.8% (normal 70–140%), total
bilirubin 13.5 mg/dl (normal �1.0 mg/dl), and arterial
ammonia 247 �g N/dl (normal �50 �g N/dl). Hepatitis
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A, B, and C serologies were negative. A brain CT scan
revealed a small subcortical hemorrhage in the left
parietal lobe, which was thought to have caused the
seizure (Fig. 1). He was treated conservatively with
intravenous anticonvulsants and fluids rich in
branched-chain amino acids to reduce elevated ammo-
nia. One day after the seizure, both right-sided hemiple-
gia and his consciousness improved slightly. However, a
CT scan showed diffuse darkening of the left cerebral
hemisphere together with effacement of the cortical
sulci (Fig. 2A). Serial CT scan 2 days after the seizure
showed that the low density had become more intense
(Fig. 2B), although the patient’s hemiparesis disap-
peared and his consciousness improved to E2V3M5.
Lumbar puncture yielded no evidence of meningitis or
encephalitis. Hemispheric brain edema rather than cere- Fig. 3. MRI 4 days after the seizure (T1-weighted image: left;

T2-weighted image: right), showing a diffuse cortical edema without
involvement of the white matter.

Fig. 1. CT scan on the day of the seizure. A section in the level of the
body of the lateral ventricles seems normal (left). A small subcortical
hemorrhage in the left parietal lobe was revealed in a section of the
upper level (right).

Fig. 4. Cerebral MRA (A) anteroposterior view; (B) view seen from
feet to head) showing a marked vasodilation of large cerebral arteries
of the left hemisphere. Note that in (B), the left posterior cerebral
artery is dilated, as well as the left anterior and middle arteries seen
in (A).

Fig. 2. CT scan 1 day after the seizure showing a hemispheric brain
edema, with effacement of the cortical sulci (A). CT on 2 days after
the seizure showed that the hemispheric low-density becomes more
intense (B).

bral infarction was considered, and the patient under-
went magnetic resonance imaging (MRI) 4 days after
the seizure, which revealed diffuse cortical edema with
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Fig. 5. 99mTc-ECD SPECT 7 days after the seizure showing hyperperfusion of the left cerebral hemisphere, compared with the right side.

out involvement of the white matter (Fig. 3). Cerebral
MR angiography (MRA) was conducted at the same
time to rule out arterial occlusion and to find the source
of the subcortical hemorrhage, which paradoxically
revealed markedly dilated left anterior, middle and
posterior cerebral arteries compared with those of the
right side (Fig. 4). Information on the patency of cerebral
veins and sinuses was not directly obtained because
conventional cerebral angiography could not be done
due to severe thrombocytopenia. However, we assumed
that venous occlusion was unlikely because there was an
identifiable flow-void sign of cerebral veins and sinuses
on MRI in a T2-weighted image. No vascular anomaly
as a possible cause of the subcortical hemorrhage was
detected by MRA. To evaluate cerebral hemodynamics
of the patient, CBF was evaluated with 99mTc-ethyl
cysteine dimer (99mTc-ECD) single photon emission CT
(SPECT) 7 days after the seizure, which revealed
hyperperfusion of the left cerebral hemisphere compared
with the right side (Fig. 5). On the same day,
electroencephalogram failed to show any seizure
activities in either cerebral hemisphere. The patient had
sensory aphasia but no weakness, and his consciousness

improved to E4V3M6 14 days after the seizure. A CT
scan showed that brain edema had resolved (Fig. 6).
With supportive treatment, laboratory data showed
marked improvement including a platelet count of

Fig. 6. CT scan 14 days after the seizure showing that the hemispheric
edema had resolved. Note a small low-density area where the
subcortical hemorrhage was located (right).
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236 000/ml, percent prothrombin time of 52.9%, total
bilirubin of 5.5 mg/dl, and arterial ammonia of 53 �g
N/dl. The patient, with only mild sensory aphasia, was
referred to rehabilitation 20 days after admission.

3. Discussion

Serial CT findings in the present case showed pro-
gressive hemispheric low density, which was initially
thought to be hemispheric cerebral infarction but
proved to be brain edema. Brain edema is one of the
serious complications of FHF [1–7]. CBF studies in
FHF patients who presented with clinical signs of brain
edema often demonstrate persistent hyperperfusion of
the bilateral cerebral hemispheres [5,6]. The cause of
hyperperfusion in FHF remains to be elucidated, but
has been attributed to cerebral vasodilatation caused by
elevated ammonia, nitric oxide, cytokines, or lactate
[3,4,6]. Recently, the role of glutamate-nitric oxide in
cerebral vasodilatation in FHF patients has also been
reported: elevated parenchymal glutamate due to de-
creased activity of the glutamate transporter, GLT-1, in
FHF patients activates neuronal nitric oxide synthase
(n-NOS), which in turn acts as a potent vasodilator
[3,8]. The present case is unique in that unilateral
vasodilatation of the cerebral arteries was visualized
with the use of MRA (Fig. 4). Although vasodilatation
has been speculated as the cause of hyperperfusion in
FHF, its radiological demonstration has rarely been
undertaken due to difficulty in performing cerebral
angiography in FHF patients who frequently are asso-
ciated with severe thrombocytopenia.

Regarding the reason why prolonged unilateral va-
sodilatation and hyperperfusion occurred in the present
case, we speculate that vasodilators already elevated in
the presence of FHF was further increased by seizure
activity in the lesioned hemisphere, leading to pro-
longed, unilateral vasodilatation. Postictal brain CT
scans in patients with seizure not infrequently show
brain edema [9,10]. Brain edema after seizure has two
components, cytotoxic and vasogenic edema [11]. Cyto-
toxic edema, elicited by hypoxia, produces noxious
substances that disrupt the integrity of the blood–brain
barrier and subsequently cause vasogenic edema. Ictal
hyperperfusion occurs due to increased metabolic de-
mand in and around the epileptogenic focus, and is
caused by a transient breakdown of the cerebral au-
toregulation and vasodilatation [12,13]. The vasodilata-
tion is caused by the action of locally produced

vasodilators, such as nitric oxide and lactate [11]. Al-
though the increase of CBF is usually temporary and
the period of hyperperfusion is limited during seizure
activity [13], excessive accumulation and/or impaired
clearance of such vasodilators may cause prolonged
unilateral vasodilatation and hyperperfusion, as seen in
the present case. Serial measurement of parenchymal
vasodilators with microdialysis technique could verify
this hypothesis.

In conclusion, rare prolonged vasodilatation and hy-
perperfusion presenting as hemispheric brain edema in
a FHF patient after symptomatic seizure was reported.
Evaluation of CBF with SPECT, and of cerebral vascu-
lature with MRA, was useful in accurately diagnosing
unique serial CT changes in the present case.
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