
Neuropathological Findings in Autopsies After Liver Transplantation

A.P. Boon. D.H. Adams, J.A.C. Buckels. and P. McMaster

TH E R E  is increasing evidence that the incidence and 
pattern of neurological changes in liver transplanta

tion differ significantly from those encountered in other 
forms of organ transplantation.1 This may be due to the 
frequency of pretransplantation neurological abnormalities 
related to liver failure, the nature of the operative proce
dure itself, or the complex problems of postoperative 
management. W e have previously reported a high inci
dence o f neurological morbidity in an early series from the 
Queen Elizabeth Hospital. Birmingham. U K ."  In patients 
who recovered or died without autopsy, the underlying 
pathology was often obscure. W e therefore carried out a 
prospective autopsy survey of the neuropathological find
ings in 52 patients dying after orthotopic liver transplanta
tion in our unit.

METHODS

Between January 1982 and December 1989. 279 patients received 
326 orthotopic liver transplants at the Queen Elizabeth Hospital. 
One hundred seventeen (41.9% I had died by the end of 1989 and 
of these. 71 160.79c of deaths) were autopsied at our centre. Brain 
tissue was available for histological study in 52 cases (73.2% of 
autopsies. 44.4% of posttransplant deaths, and 18.6% of all 
transplants). These patients had received 66 liver transplants 
(20.2% of the entire programme), including 13 retransplants and I 
case where a third liver was transplanted. Mean posttransplant 
survival w-as 75 dayslrange. 1 to 1631). There were 36 females and 
16 males, mean age 38.4 years (range. 11 months to 63 years).

In 47 cases entire brains were collected prospectivelv; in 5 cases 
a variable number of paraffin blocks were available for study. 
Gross external findings were described at autopsy and the brain 
was suspended in 10% formalin for 3 to 6 weeks before slicing at 
I-cm intervals. Obvious lesions were sampled for histology and 
routine blocks taken to include: frontal, temporal, parietal, and 
occipital lobes, hippocampus, basal ganglia, thalamus, cerebel
lum. midbrain, pons, and medulla. Blocks were processed to 
paraffin wax. sectioned, and stained with haematoxylin-eosin. 
Where indicated, special and immunohistochemical stains were 
prepared. All relevant clinical data and investigations were re
viewed.

RESULTS

The neuropathological findings are summarised in Table 1. 
Fifteen (299r j cases showed severe cerebral oedema with 
evidence of raised intracranial pressure, in seven brains, 
this was related to cerebral mycosis, haemorrhage, or 
infarction. In the remainder, oedema w'as a consequence 
of hepatic encephalopathy (H E ). Alzheimer type II (A2) 
astrocytosis is regarded as the only consistent neurohisto- 
logical change in liver failure.’ W e have devised a semi- 
quantitative scoring system for A2 changes as assessed in 
seven regions of the brain: deep cerebral cortex, thalamus, 
putamen. globus pallidus. substantia nigra, cerebellar den

ia b le  1. Summary of Neuropathological Findings

Severe hypoxic damage 
Global 19
Watershed infarcts 2
Cystic infarction 1
Venous infarction 1

A2 astrocytosis 18
Severe cerebral oedema 15
Cerebral mycosis 

Aspergillosis 10
Candidosis 2

Central pontine myelinolysis 5
Sterile haemorrhages 4
Focal white matter damage 4

tate nuclei, and inferior olivary nuclei.4 W e are currently 
evaluating this system by correlating the histological score 
with clinical and electroencephalogram (E E G )  evidence of 
H E . In this way we hope to improve antemortem diagnosis 
of H E  in posttransplant patients where neurological fea
tures are often complex and confusing.

We identified four cases with intracerebral haemor
rhages without evidence of an infective aetiology. In three, 
there were measured abnormalities of platelets or coagu
lation factors. There were no obvious causes for the 
extensive haemorrhages found in the remaining case 
(O LIO ). Imaging techniques and E E G  were unable to 
distinguish between sterile bleeds and the haemorrhagic 
infarcts of cerebral aspergillosis.

Four brains contained established infarcts. These in
cluded two cases of cortical laminar necrosis in patients 
sustaining prolonged periods of hypotension, one athero
sclerotic patient with small cystic occipital lobe infarcts, 
and one case of cortical venous infarction in a patient with 
a thrombotic tendency. Altogether. 19 brains (36%) 
showed moderate or severe hypoxic neuronal damage; in 
most cases changes were particularly marked in arterial 
"watershed" zones.

Cerebral aspergillosis was identified in 10 cases. 2 of 
which also showed evidence of invasive candidosis. Infec
tion tended to occur I to 4 weeks posttransplantation (P < 
.05). was associated with high dose steroid therapy (P <
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.01). retranspiantation (I’ < .()?). and uas more common in 
transplants carried out in the winter/spring months ([’ 
.02).5 Neurological findings, imaging techniques, and E E C  
traces were nonspecific and in only two cases were posi
tive cultures obtained before death. W e found five cases of 
central pontine myelinolysis (C P M ) in our series (10'7). 
L iver transplant patients potentially have a number of risk 
factors for C P M h but most emphasis has been placed on 
rapid increases in serum sodium from hyponatraemic 
levels.7 W e have disputed the assertion that this is an 
invariable feature in C P M .* Only two of our cases (O L l 19 
and O L 2 I I )  showed increases in serum sodium 12 
mmol/d. Two showed less steep but sustained rises in 
serum sodium (O L I02  and O LI()3 ) and OL27N and OL279 
showed values consistently within our normal reference 
intervals. Only one of our cases was an alcoholic and. 
unusually, two were children.

Focal lesions, predominantly affecting white matter, 
were found in four cases. Three of these patients had been 
in status epilepticus with high serum levels of cyclosporine 
A  (CyA ). Occipital lobes were affected mainly in OL33/ 
OL37 and OL64/OL76 and the brain stem in OL9G/9I/92. 
The pattern was not typical of C PM  with extrapontine 
involvement, and specific immunostains for viral antigens 
were negative. Histological features were essentially non
specific with oedema, myelin breakdown, and gliosis. The 
relationship of these lesions to C yA  toxicity is uncertain, 
but the drug is known to cause white matter changes 
detectable on computed tomography (CT ) scanning.9

CONCLUSIONS

W e have demonstrated a high incidence of significant 
cerebral pathology following liver transplantation. The 
pattern of disease differs from that reported in similar 
studies of patients receiving transplants o f other organs.10 
W e have subsequently modified patient management by 
careful monitoring of C yA  levels, avoidance of lame 
perioperative sodium shifts, and early aggressive use of 
antifungal agents. Advances in the histological diagnosis of 
rejection have optimised the timing and duration of immu
nosuppressive therapy. Consequently, we have experi
enced a reduced incidence of neurological morbidity. Our 
experience emphasises the important role of the autopsy in 
liver transplantation audit.
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