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advanced imaging, with emphasis on pathogenesis.

Abbreviations (in alphabetical order)

CRP — C-Reactive Protein HDV — Hepatitis D virus
CT — Computer Tomography
HE — Hepatic Encephalopathy
HM — Hepatic myelopathy
HBYV — Hepatitis B virus

INTRODUCTION

Acquired hepato-cerebral degeneration is a rare
irreversible neurologic syndrome occurring in pa-
tients with liver cirrhosis (1) after one or several
episodes of hepatic coma (2). Its prevalence is not
well known, however an analysis based on 1,000
cirrhotic patients found it to be 0.8% (3). Clinically,
it manifests as a chronic progressive disorder com-
prising parkinsonism, ataxia, tremor, asterixis,
choreoathetosis and cognitive disfunction (2,4). A
rare entity, termed hepatic paraplegia, is also
known to complicate liver cirrhosis with portosys-
temic shunting (2,5,6).

ABSTRACT

We present the case of a 61-years-old male, diagnosed with liver cirrhosis, portal hypertension and type Il diabetes
mellitus, who developed bilateral signs of parkinsonism, intention tremor and spastic paraparesis. Based on labora-
tory workup, brain CT, brain MRI and thoraco-lumbar MRI, a diagnosis of acquired hepato-cerebral degeneration with
hepatic paraparesis was established. Although a rare entity, hepatic paraparesis needs to be considered in the right
setting. As a result, we describe its key features, as well as new concepts that have emerged in recent years using
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MELD — Model for End-stage Liver Disease

MEP — Motor evoked potentials

MRI — Magnetic Resonance Imaging

TIPS — Transjugular Intrahepatic Portosystemic Shunt

CASE PRESENTATION

We present the case of a 61 years-old male, di-
agnosed with liver cirrhosis of HBV+HDYV etiolo-
gy, with prophylactic esophageal banding and insu-
lin-dependent type II diabetes mellitus. He came to
our attention in February 2016, for neurologic as-
sessment prior to inclusion on the liver transplanta-
tion waiting list. Apart from diminished ankle re-
flexes, neurologic exam was normal. Abdominal
CT scan in March 2017 highlighted dilation of por-
tal vein (16 mm), recanalized umbilical vein and
gastric and splenic collateral circulation with sple-
nomegaly. When he returned to us in May 2017, he
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FIGURE 1. Axial T1 MRI: high signal intensities involving the globus pallidus bilaterally (related to manganese

deposition).

exhibited bilateral cerebellar-parkinsonian tremor
and cogwheel rigidity (both with predominant left
involvement) and spastic paraparesis. Brain MRI
was performed and showed characteristic bilateral
T1 hyperintensities in the globus pallidus, with
raised glutamate peaks on MR-Spectroscopy (Fig-
ure 1). Vitamin B12 deficiency was excluded, se-
rum ammonia was slightly increased (64 pg/dl),
and the severity of cirrhosis was calculated as a
Child B9 with a MELD score of 22. Based on clin-
ical and paraclinical examination, the patient was
diagnosed with metabolic encephalopathy second-
ary to liver cirrhosis. Treatment included ammonia
lowering drugs, namely Lactulose 1-2 measures
g.d., Rifaximin 400 mg t.i.d. and L-ornitine-L-as-
partate b.i.d 14 days/month.

One month later, the patient developed sudden
onset of fever and difficulty standing up. Clinical
exam revealed fever (38.1°C), left central facial
palsy, ataxic tetraparesis with predominant left in-
volvement and bilateral pyramidal syndrome. Brain
CT was immediately performed, for suspicion of
vertebrobasilar stroke, however, it did not show
any acute lesions. Laboratory findings weren’t sig-
nificantly different from those of last admission,
apart from hyperglycemia (265 mg/dl), slight leu-
kocytosis (11 x 10*/ul) and hyperammonemia (110
ug/l). Blood and urinary cultures, tumoral markers
and serological tests (for herpes simplex 1&2, Ep-
stein-Barr and syphilis) all came back negative and
chest x-ray was normal. The patient presented fa-
vorable evolution under Lactulose, Rifaximin, par-

enteral amino acid solutions and adjustment of in-
sulin therapy.

Thoraco-lumbar MRI was performed in July 2017
and excluded myelitis and compressive medullary
causes for the patient’s paraparesis. By that time, the
patient could still walk, albeit unsteady and with a ten-
dency for left-sided deviation. Unfortunately, because
of advanced liver disease, the patient’s clinical status
worsened until exitus supervened.

DISCUSSIONS

In our case, the most probable cause for neuro-
logic worsening was a new episode of hepatic en-
cephalopathy (HE). It may not be uncommon for
episodic HE to present with focal neurologic signs,
as one prospective study over a 12-month period
revealed a prevalence of 17.4% for such cases.
These “atypical” presentations did not influence
prognosis and were reversible, as no focal signs
were identified at follow-up (7).

Our patient presented spastic paraparesis, which
could not be attributed to a spinal cause, being most
likely secondary to liver cirrhosis. This is known to
occur, albeit rarely, hence the term hepatic myelop-
athy or hepatic paraparesis (HP). One thing to note
is that HP has been reported with increasing fre-
quency in the past few years. According to Conn et
al, there were 61 cases described by 2006 (8), how-
ever a 2014 review on the subject noted approxi-
mately 90 cases reported in the literature (9). The
usual clinical picture is that of a progressive spastic
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paraparesis, without sensory or sphincteric dys-
function (10). Actually, it is regarded as a rare com-
plication of portosystemic shunting (11), not neces-
sarily of liver dysfunction. This theory is backed up
by several observations. For one thing, a temporal
relationship exists between development of porto-
systemic shunting and HP. Wang et al noted pro-
gressive spastic paraparesis with lower limb hyper-
reflexia and Babinski signs in 4 out of 212 patients
who underwent TIPS, with onset between 5 weeks
and 5 months after TIPS creation. Spinal fluid anal-
ysis was within normal range and there were no
signs of compression on imaging (12). In some cas-
es, development of HP was reported a few years
following spontaneous or therapeutic splenorenal
shunting (13,14). Due to portosystemic shunting,
ammonia and (possibly) other intestinal metabo-
lites bypass the liver, resulting in increased serum
levels with consequent neurotoxic effects. Another
observation compatible with this theory is that larg-
er shunts have been associated with a more rapid
onset of HP. For example, the median interval be-
tween construction of total portacaval anastomoses
and development of HP was determined to be 16
months, however it was 60 months for partial
non-portacaval shunts (8). Finally, spastic parapare-
sis can occur in the absence of liver failure, as was
shown in one case of congenital hepatic fibrosis
complicated by total portal-systemic shunting. All
liver function parameters were within normal range,
apart from elevated serum ammonia (15). Regarding
clinical characteristics, one study compared 13 pa-
tients with HP with a control group of 487 subjects
with chronic liver disease (without HP). All patients
with HP were middle-aged (41-50 years-old) and
there was a clear male-to-female predominance
(12:1). Hypoproteinemia, blood ammonia levels and
EEG abnormalities were found to have almost 100%
negative predictive values and were regarded as sig-
nificant diagnostic indicators for HP (16).

There is of course a long list of potential other
causes that must be excluded before one established
HP as the cause for paraparesis. Spinal cord MRI is
usually negative and is therefore an essential tool to
exclude compression and myelitis (8). In the setting
of chronic liver disease, brain MRI shows typical
T1 high signal intensities involving the globus pal-
lidus (due to manganese deposition), coupled with
raised glutamate and decreased myo-inositol and

213

choline peaks on MR-Spectroscopy (attributed to
brain hyperammonemia) (17). Globus pallidus T1
hyperintensities also occur in idiopathic portal hy-
pertension and were shown to correlate with grade
of portosystemic shunting, but not with severity of
liver dysfunction (18). New information about the
pathogenesis of HP emerged recently by using ad-
vanced imaging techniques. In one study with dif-
fusion tensor imaging, cirrhotic patients with HP
presented more changes of brain white matter tracts
than cirrhotic patients without HP. In particular, al-
terations of the corpus callosum and superior longi-
tudinal fasciculus were shown to correlate with
motor deficits (19). Additionally, by using vox-
el-based morphometry, Liu et al demonstrated cen-
tral gray matter abnormalities in liver failure pa-
tients with TIPS placement (compared with healthy
controls). These were found predominantly in mo-
tor-related regions (thalami, basal ganglia and cer-
ebellum). The authors noted a negative correlation
between enlargement of the right caudate nucleus
and lower limb motor performance, which might
predict development of paraparesis (20).

Just as importantly, abnormal motor evoked po-
tentials (MEP) have been demonstrated in all pa-
tients with HP (6,21). Milder changes on MEP were
also found in some patients with portosystemic
shunting without clinical signs of HP, making them
potentially useful for preclinical diagnosis (6).

Unfortunately, not much can be done to improve
HP, once it becomes established. The condition
does not usually respond to medical treatment (22),
however it can be reversed in its early stages by
liver transplantation (23). There have been reports
of significant improvement following liver trans-
plantation, including one in which the patient pro-
gressed from a wheelchair-bound state to full am-
bulation (24). A longer duration of HP seems to
correlate inversely with clinical improvement after
liver transplantation, hence it might be a negative
prognostic factor for recovery (25).

CONCLUSIONS

Although considered rare, hepatic paraparesis
has been encountered with increasing frequency in
the past few years and should be known by both
neurologists and gastroenterologists as a potential
complication of liver cirrhosis. It remains however
a diagnosis of exclusion.
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