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Case report

Development of chronic hepatocerebral degeneration
eight years after a distal splenorenal (Warren) shunt
A F BLEASEL, R C WAUGH, AND G W McCAUGHAN

From the Departments of Neurology, Radiology and the A W Morrow Gastroenterology and Liver Centre,
Royal Prince Alfred Hospital, Sydney, Australia

SUMMARY It is well known that chronic encephalopathy may be a major complication after the
establishment of a surgical portal caval shunt for an episode of variceal haemorrhage. In an effort to
minimise this problem Warren and colleagues' developed the distal splenorenal shunt where the
portal and mesenteric blood flow to the liver was left intact. It is now recognised, however, that the
longterm incidence of encephalopathy may be no different with this type of shunt compared with
conventional surgical portal systemic shunts.2 Acquired chronic hepatocerebral degeneration3 has
not been reported after such a selective shunt. A patient with primary biliary cirrhosis is reported
who developed the clinical features of this syndrome eight years after a successful distal splenorenal
shunt.

Case history

A 53 year old woman with primary biliary cirrhosis
was referred for assessment regarding liver trans-
plantation in July 1987. The patient had rheumatoid
arthritis diagnosed in 1969 and during routine bio-
chemical screening she was noticed to have a serum
alkaline phosphatase of 875 [tmol/l. In June 1978 she
had a haematemesis and melaena whilst taking non-
steroidal anti-inflammatory agents. Gastric erosions
were shown by upper gastrointestinal tract
endoscopy and oesophageal varices were noted at
that time. A liver biopsy revealed features of primary
biliary cirrhosis with established cirrhosis. The serum
anti-mitochondrial antibodies (AMA) were strongly
positive. She was treated with low dose Penicillamine.
In October, 1978, she had a further haematemesis
and melaena from bleeding oesophageal varices. The
bleeding continued and a distal splenorenal (Warren)
shunt was performed. The splenic vein was divided
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and the distal end of the splenic vein was
anastomosed in an end-to-side shunt to the renal
vein. The left gastric (coronary) vein was also
divided. She made an uneventful recovery. In 1980
she was found to be hypothyroid and thyroxine
replacement therapy was begun. In 1982 thrombo-
cytopenia led to the cessation of Penicillamine. Her
liver function tests at this time revealed a normal
bilirubin with a continually raised alkaline
phosphatase. She had dry gritty eyes and a dry
mouth. She was noted by her husband to be
becoming vague and forgetful towards the end of
1986. About this time the patient began to experience
involuntary grimacing, chewing and lip smacking
movements of the face and mouth. She was admitted
to hospital in June 1987 with peripheral oedema,
hepatic encephalopathy and hypothyroidism. Her
thyroxine stimulating hormone (TSH) was found to
be 55.4 [tmol/l (normal 0.5-4). Non-compliance with
thyroxine therapy was suspected as the thyroid
function tests improved with supervised treatment in
hospital. Hepatic encephalopathy improved with
lactulose syrup (lactulose 13 36 g, galactose 2-2 g
lactose 1.2 g, epilactose 0.8 g) however, she was
noted to have a persistent dysarthria and ataxic gait.
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On admission to hospital she was jaundiced with
multiple telangiectases of the skin. Foetor hepaticus
was present but there was no asterixis. There was
5 cm of smooth hepatomegaly, 2 cm of splenomegaly
and a soft abdomen with mild ascites. Temperature,
pulse and blood pressure were normal. There was
mild peripheral oedema but no other signs of cardiac
failure although a systolic ejection murmur was
present at the apex and left sternal edge. Short
mental state examination at the bedside showed the
patient to be alert and orientated with normal short
term memory, general knowledge, ability to
calculate and think abstractly. There was, however,
evidence of constructional dyspraxia. She had an
ataxic dysarthria and there was prominent
buccolingual dyskinesia with facial grimacing and
occasional involuntary shrugging of one or other
shoulder. There was no nystagmus and Kaiser-
Fleicher rings were not present. Tone and power
were normal in all limbs. Tests of co-ordination were
normal in the upper limbs but heel-knee-shin testing
was ataxic in the lower limbs. She walked unsteadily
on a wide base and was unable to tandem walk. The
Romberg's test was negative. Deep tendon reflexes
were generally brisk and symmetrical, plantar
responses were extensor. Sensation was normal.

Neuropsychological assessment showed the
patient to be of average premorbid intelligence (IQ=
95-100). She had a normal immediate memory span
(six digits forwards, five digits backwards). During
the assessment she had some periods of mild
confusion, although she certainly was not
encephalopathic and when set on the right track
would perform well. All dominant hemisphere
(verbal) skills, including learning and memory,
planning and organisation, abstraction and flexibility
of thought, were found to be intact. She had a severe
visuoperceptual and visuospatial deficit marked by
very poor synthesis of visual material and very poor
construction ability; she was not aided by having
structure added to a task. There was, however, no
evidence of visual agnosia and visual memory was
intact.

Liver function tests revealed a total bilirubin of
199 [smol/l (normal range 0-18), albumin 26 g/l
(normal 40-52), alkaline phosphatase 594 U/L
(normal <160), aspartate transaminase 128 U/l
(normal 5-55), alanine transaminase 101 U/I (normal
5-55), gamma glutamyl transpeptidase 215 U/l
(normal <55), cholesterol 5-6 mmol/l (normal <5.2).
Her haemoglobin was 13.0 g/dl (normal 11.5-16.5),
platelets 166x 109/l (normal 150-500), white cells 5.4
x 1011 (normal 4.0-11 .0) Pre-albumin was low at 60
mg/I (normal 150-400), serum copper was 22.1 iimol/
1 (normal 12-22), urinary copper was 7.0 Fmol/24 h
(normal 0.0-1 .6), serum caeruloplasmin was 0 36 g/l

(normal 0.2-4)45). Vitamin B12 was >1500 ng/l
(normal 200-800), serum folate was 3.3 Rg/l (normal
3.2-24). Immunological studies revealed an anti-
mitochondrial antibody titre 1:640. The serum TSH
on thyroid replacement therapy was 3.37 mlU/l
(normal 0.5-4). Thyroxine and thyroid binding
globulin were normal. Other investigations revealed
a low vitamin A at 0.2 smol/l (normal 1.4-4) and a
low vitamin D25 of 11 nmol/l (normal 22-165). The
vitamin E level was normal at 29 smol/l (normal 8-
30). There was evidence of mild thiamine (vitamin
B,) deficiency assessed by assay of erythrocyte
transketolase activity (ETKA) before and after
addition of thiamine pyrophosphate (TPP). ETKA
0 32 units (normal 0.6-1.3) ETKA and TPP 0(39
units (normal 0-7-1.5) TPP effect 24% (normal
0-18%). Her selenium level was slightly low at
0 74 Fmol/l (normal 0-8-1.4). The serum VDRL was
negative.
The predominant background rhythm in the

electroencephalogram was symmetrical low voltage
fast activity in the beta range. There was a small

Fig. 1 Percutaneous hepatoportograpliy slhowing an
atrophic portal vein (identified by the asterisk) and no
evidence ofsuperior mesente-ic vein filling.
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Fig. 2 Transfemoral catheterisation ofthe left renal vein
shlowing a patent distal splenorenal shunt (identified by the
asterisk).

amount of alpha rhythm. Intermittent 4-6 Hz theta
activity was present over both temporal regions more
marked on the left. There were no triphasic waves.

A computerised axial tomogram (CT) of the brain
was performed using the General Electric 9800
scanner. Scans were done at 10 mm intervals through
the brain without radiographic contrast injection.
There were no abnormalities detected. A magnetic
resonance imaging (MRI) scan of the brain was

performed on the General Electric Sigma machine
with a 1-5 telsa magnet. TI weighted sagittal sections
were performed followed by T2 weighted axial
sections. Again no abnormalities were detected in
the cerebral cortex, basal ganglia or cerebellum.

Selective arteriography and hepatoportography
showed thrombosed portal and superior mesenteric
veins. The portal vein was replaced by 2-3 atrophic
channels suggestive of cavernous transformation
(Fig. 1). There were marked collaterals on late phase
films which seemed to be arising from the proximal
end of the splenic vein. Catheterisation through the
renal vein showed a widely patent splenorenal shunt
(Fig. 2).

Medications were cimetidine 400 mg nocte,
thyroxine 200 [sg mane, oral calcium supplements
and spirnolactone 100 mg mane. There was no

history of phenothiazine intake. There was some

subjective improvement in mental function and

orofacial movements after the reintroduction of
lactulose syrup 20 ml tds and mild protein (less than
50 g/day) restriction.

Discussion

There is no doubt that this woman had longstanding
primary biliary cirrhosis. Antimitochondrial anti-
bodies were present at a significant titre, the
histology of her liver biopsy was consistent with the
diagnosis and she had characteristically associated
auto-immune diseases such as rheumatoid arthritis,
hypothyroidism and possibly Sjogrens syndrome.
The patient's age, the negative family history, and
the absence of Kayser-Fleischer rings do not them-
selves exclude Wilson's Disease.4 Taken together,
however, with a normal serum caeruloplasmin it is
extremely unlikely that this woman has Wilson's
disease in addition to primary biliary cirrhosis despite
the raised urinary copper secretion. Hypothyroidism
may be associated with ataxia, however, it improves
with treatment' and our patient showed no change in
her ataxia with correction of her hypothyroidism. It is
possible that thiamine deficiency may have
contributed to her ataxia' but this would not account
for her other neurological symptoms and signs.

Chronic liver disease complicated by venous portal
systemic shunting is often associated with chronic
portal systemic encephalopathy. A fluctuating
clinical course with intermittent hepatic
encephalopathy, precipitated by gastrointestinal
haemorrhage, protein loading or systemic illness,
occurs most commonly. Less frequently symptoms
and signs of intellectual and motor dysfunction
persist in between reversible bouts of stupor or there
appears to be a chronic progressive cerebral
degeneration without a history of episodic
disturbances of consciousness.l 7` The clinical
features of this acquired (non-Wilsonian) hepato-
cerebral degeneration include cognitive impairment,
dysarthria, cerebellar ataxia and involuntary
movements. Coarse tremor, myoclonus and
pyramidal tract signs may also occur. Neuro-
pathological examination of the brain may show a
patchy spongy degeneration with neuronal loss in the
deeper layers of the cerebral cortex, basal ganglia
and less often the cerebellum.3 A consistent finding,
seen also in patients dying in acute hepatic failure and
experimental models of hepatic encephalopathy, is
that of a diffuse increase in size of protoplasmic
astrocytes; Alzheimer Type II astrocytes."'
Our patient had dysarthria, mild pyramidal tract

signs and cerebellar ataxia of the lower limbs and
gait. Apart from occasional involuntary shrugging of
the shoulder, choreoathetoid movements of the
limbs were not evident. She had marked buccolingual
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dyskinesia, however, and facial grimacing similar to
that described in several other reports of chronic
hepatocerebral degeneration)" ' Neuropsycho-
logical assessment did not show evidence of
encephalopathy or dementia, instead the results
indicated non-dominant parietal lobe dysfunction. In
the majority of cases reported in the literature there
has been evidence of global cognitive impairment
and more discrete syndromes of agnosia, dysphasia
or apraxia have not been described. This is somewhat
surprising as focal motor or sensory signs may appear
in a small number of cases. 'I It is interesting that
both a CT scan and an MRI scan of the brain were
normal. Considering that discolouration and
softening of areas of the cerebral cortex and
lenticular nuclei may be visible on gross inspection of
the brain." one might expect corresponding radio-
logical abnormalities in these patients. There is,
however, no good correlation between the severity of
the neuropathological findings and the clinical
picture in acquired hepatocerebral degeneration.
Two of the 27 patients described by Victor, Adams

and Cole3 had primary biliary cirrhosis, whilst 12 had
established surgical portal systemic shunts. Five of
these were splenorenal shunts in the era before the
introduction of the Warren shunt. One of Finlayson
and Superville's" patients had a splenorenal shunt
(details are not given) but again it seems to have been
done before the Warren shunts were in use. Although
chronic encephalopathy is now well recognised after
Warren shunts the development of the chronic
hepatocerebral degeneration syndrome is not
mentioned in follow up.`'4 ' Serial angiographic
studies of patients after distal splenorenal shunts
show that collaterals may develop and selectively is
lost over varying periods of time.'" In addition, portal
vein thrombosis has been described in up to 10% of
patients.'7 Our patient had evidence of portal vein
occlusion and marked collaterals between the portal/
mesenteric system and the splenorenal shunt. These
features undoubtedly were important in the develop-
ment of the patient's neurological illness.
There was some improvement in our patient's

condition, particularly the orofacial dyskinesia, with
protein restriction and lactulose syrup. Other groups
have reported varying success with similar measures
aimed at reducing the intraintestinal production of
nitrogenous substances. Read et al found improve-
ment in mental state occurred in some of their
patients but other neurological signs did not change.
Levy et al'" reported improvement in cerebellar signs
and choreoathetoid movements in addition to mental
state in three of five cases of chronic hepatocerebral
degeneration treated with low protein diet,
neomycin, lactulose and levodopa. Colonic
exclusion, achieved by colonic resection,

ileosigmoidostomy or ileostomy, has beeni performned
in a number of patients with chronic hepatocerebral
degeneration and improvements reported in
cognitive and motor function.-"' Such ma'jor
abdominal surgery, however, has a high perioperative
mortality in this group of patients.- The prognosis of
patients with acquired hepatocerebral degeneration
is determined by their liver disease not their neuro-
logical disorder..
Our patient was considered unsuitable for liver

transplantation because of a thrombosed portal vein.
It was also uncertain whether there would be neuro-
logical improvement after transplantation. The
response to transplantation of this type of condition is
not well documented. There is a suggestion from one
case in the literature that it may improve"' but others
suggest little change despite normal graft function
(David Van Theil, University of Pittsburgh, personal
communication). It is of interest, however, that the
severe neurological signs sometimes seen in Wilson's
disease may slowly improve after a successful liver
transplant ."

We would like to acknowledge Dr Richard Johnson
of the Gastroenterology Department, Royal
Adelaide Hospital, South Australia for providing
details of the patient's past history and investigations.

Addendum

We have also recently seen a very similar case two
years after a distal splenorenal shunt. The patient haid
PBC with signs of buccolingual dyskinesia, facial
grimacing and truncal ataxia. There were no pyra-
midal tract signs.
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