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SUMMARY Six of the first 85 patients who received the first 100 liver transplantations carried out in
Birmingham developed a syndrome of fulminant liver failure with distinctive clinical and
pathological features. The typical clinical presentation was of an uneventful initial postoperative
period, followed by a sudden deterioration in graft function, progressing rapidly to graft failure. All
six patients died. The characteristic pathological changes were those of massive haemorrhage and
hepatocyte necrosis with only mild inflammation and without occlusive lesions in large arteries or

veins. These distinctive features differed from other recognised patterns of graft damage and seemed
to comprise a specific post-transplant syndrome.
The pathogenesis was not clear and in the absence of any definite aetiology it is suggested that the

term "massive haemorrhagic necrosis" be used to describe these cases. Additional findings seen in five
of the six cases were venoocclusive lesions (n = 4) and a combination of ductopenia and foam cell
arteriopathy (n = 2). The presence of these associated lesions suggests that there may be an overlap
with other types of graft damage.

After liver transplantation a few patients develop
fulminant liver failure of sudden onset and uncertain
aetiology. Previously reported cases describe a picture
ofmassive graft necrosis without specific features, and
a variety of possible aetiologies including ischaemia,
infection, and rejection have been proposed.'3 We
present six such cases with distinctive clinical and
pathological features which seem to comprise a
specific syndrome.

Material and methods

The patients' notes, including surgical records, anaes-
thetic details, and treatment charts were reviewed in
detail. Some of the main clinical details are summar-
ised in table 1. For cases 2, 3, and 4 the initial
immunosuppression was intravenous azathioprine
(2 mg/kg/day) and hydrocortisone (200 mg/day adult
dose, 50 mg/day child dose). Case I was given
intravenous cyclosporin 5 mg/kg/day. Cases 5 and 6
received both azathioprine and cyclosporin. When
stable, cases 1, 2, 4, and 5 were converted to oral
cyclosporin (10 mg/kg/day) plus oral prednisolone
(20 mg/day adult dose, 5 mg/day child dose). The
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intake of cyclosporin was adjusted to achieve whole
blood trough concentrations of 400-750 ig/l as
measured by radioimmunoassay with polyclonal
antibody (Sandoz). Episodes of acute rejection were
treated with high dose steroids (200 mg oral pred-
nisolone or 1 g intravenous methyl prednisolone for
three consecutive days) in addition to the usual
immunosuppressive regimen.

Needle biopsy of the donor liver was carried out
immediately following its insertion as a baseline
assessment in five patients (cases 1, 2, 4, 5, 6). Eight
post-transplant biopsy specimens (seven needle, one
wedge), four livers removed surgically at retransplan-
tation, and two necropsy livers were also examined.
All post-transplant biopsy material was obtained
when there was clinical and biochemical evidence of
graft failure and with the informed consent of the
patients or their relatives. Necropsy specimens were
obtained at 16 hours in case 3 and 20 hours in case 4.

Tissues were fixed in formalin and embedded in
paraffin wax. Sections from each case were stained
with haematoxylin and eosin, reticulin, van Gieson,
orcein, periodic acid Schiff with and without diastase
digestion, and Perls's iron stain. Selected sections were
also stained with Elastica-Van Gieson, Martius scarlet
blue and the Gram stain.
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Table I Clinical summary and timing ofbiopsies

Timing of Liverfailure
Indication for biopsies time ofonset Retransplantation

Case No Age/sex first transplant (+- Days afterfirst graft -.) Final outcome

1 59/F Primary biliary cirrhosis 6 10 13 Died day 19-
disseminated
aspergillosis

2 40/M Cryptogenic cirrhosis 6 5 8 Died day 10-
postoperative
haemorrhage

3 5/F Cirrhosis, a-I-AT 5 4 Died day 9-liver
failure

4 lI/F Cryptogenic cirrhosis 6, 19, 24 20 Died day 24-liver
failure

5 53/F Primary biliary cirrhosis 6, 12 15 16, 22 Died day 26-
intracerebral
haemorrhage

6 44/F Primary biliary cirrhosis 3 6 Died day 20-
disseminated
aspergillosis

a-l -AT = a-I -antitrypsin deficiency.

Table 2 summarises the histological features asses- Results
sed and their relative severity in end stage livers
obtained at retransplantation or necropsy. The CLINICAL FEATURES
various features assessed were graded semiquan- The initial operation was uneventful in five of the six
titatively as follows: 1-1 = absent, +/- =min- cases with a median blood requirement of 9 units
imal, 1+ = mild, 2+ = moderate, 3+ = severe. (range 4-14 units). Case 3 suffered considerable
The proportion of hepatocytes which had undergone peroperative blood loss due to bleeding varices and
necrosis was estimated to the nearest 25%. To estimate other technical problems and required transfusion
the number of bile ducts present, 20 small portal tracts with 63 units of blood.
were examined at random. The number of these In all six patients therewas a sudden deterioration in
containing bile ducts was counted and expressed as a graft function which progressed rapidly over a period
percentage of the total. of24-48 hours to grade IV hepatic coma. In cases 1, 4,

Table 2 Pathologicalfindings in six end stage livers

Case I Case 2 Case 3 Case 4 CaseS Case 6

Parenchyma:
Extent of necrosis 100% 50% 100% 75% 50% 75%
Inflammation +/- + + -*++ + -+ + + / + +
Small portal tracts:
Inflammation + + + + + +
Bile duct number 100% 100% 100% 10% 75% 100%
Bile duct inflammation - - - + +/- +
Hepatic arteries (a):
Intimalfoamcells - - - + + +
Arteritis/fibrinoid necrosis + - - + +
Thro;ubosis +
Hepatic veins (b):
Inflammation + + + + - + + +
Fibrosis + + - + + + + +
ThrQmbosis - + - - - ++
Portal veins (b):
Endothelial inflammation - - - + + +
Thrombosis - - - + - +
Gall bladder conduit:
Haemorrhagicnecrosis + + + + + + + + + + + +

Notes
(a) Changes refer predominantly to segmental and larger arteries
(b) Changes refer predominantly to small and medium-sized vessels.
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Fig 1 Typical biochemical and clotting profile in massive
haemorrhagic necrosis (case 1). The early rise in aspartate
transaminase probably reflects a preservation injury. There is
then a period ofstable graft function for several daysfollowed
by a sudden rapid increase in transaminase activity and
prothrombin time. These values reach a peak on day 11 and
fall again before retransplantation on day 13. Thefall in
prothrombin time was brought about by the administration of
large amounts offreshfrozen plasma.

and 5 liver failure occurred more than seven days after
transplantation, following several days with stable
graft function. In cases 2, 3, and 6 liver failure occurred
earlier (days 5, 4, and 3, respectively). Cases 1, 4, and 5
had early episodes of acute rejection, confirmed his-

tologically (see below). These were treated with high
dose steroids which resulted in a good clinical res-
ponse. All six patients died. Cases 3 and 4 died before
retransplantation could be carried out. The others
were retransplanted, two dying from infection (cases 1
and 6) and two from bleeding (cases 2 and 5).

OTHER LABORATORY FINDINGS
Sudden onset of liver failure was characterised bio-
chemically by a rapid increase in serum aspartate
transaminase activity (median 7-5 x baseline values,
range 3-14 x). Bilirubin concentrations remained
unchanged or were only slightly increased. A typical
biochemical profile is summarised in fig 1 (case 1).

Liver failure was also associated with a rapid
increase in prothrombin time (median 4 x baseline
values, range 2-8 x ) (fig 1). In case 6 there was a
sudden fall in platelets (210 on day 3, 30 on day 4). The
other cases showed no clinically important change in
platelet counts, although these were persistently low in
three. Other variables of clotting function (fibrin,
fibrin degradation products) were not assessed.

Case 3 received an ABO incompatible graft (donor
A negative, recipient 0 positive). The other patients
were matched for blood group but not HLA type.
None of the patients had detectable cytotoxic
antibodies before surgery. Four had repeat assays at
one week which were negative again in two (cases 4
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Fig 2 Endstage liver in massive haemorrhagic necrosis (case 1, day 13). There is pan-acinar haemorrhage and hepatocyte
necrosis. Two surviving portal tracts (P) are present. (Haematoxylin and eosin.)
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Haemorrhagic necrosis in transplanted livers

Fig 3 Early lesion ofmassive haemorrhagic necrosis (case 3, day 5). There is generalised sinusoidal congestion. This is most
pronounced in acinar zone 3 where there is early disruption ofliver cellplates. Most hepatocytes still appear viable at this stage.
(P = portal tract, C = central vein). (Haematoxylin and eosin.)

and 5) positive at 36% in case 6 and 78% in case 2.
Clinically important bacterial infection occurred in

only one patient (case 4), who developed an entero-
bacter urinary tract infection with septicaemia. This
occurred 10 days before onset of liver failure and was
successfully treated with antibiotics.

All six patients had patent hepatic arteries on
angiography.

PATHOLOGICAL FINDINGS
Peroperative ("time zero") biopsy specimen
All five biopsy specimens contained sinusoidal
aggregates of neutrophil polymorphs consistent with
surgical trauma. Four (cases 1, 2, 4, and 5) showed a
mild degree of fine cytoplasmic vacuolation in
hepatocytes, two (cases 2 and 6) contained occasional
small foci ofhepatocyte necrosis and two showed mild
cholestasis. These changes were most pronounced in
perivenular hepatocytes.

Overall, the findings in these specimens did not
differ significantly from those obtained peroperatively

from other cases during the same period.

Early postoperative biopsy specimens: acute rejection
Three cases (1, 4, and 5) had early biopsies (all day 6)
showing features of acute rejection as previously
described elsewhere.4 Briefly, these comprised: (i) a
mixed portal inflammatory infiltrate; (ii) inflam-
matory cells, especially polymorphs, surrounding and
infiltrating bile ducts; (iii) a variable degree of portal
and hepatic venular endothelial inflammation. One
biopsy specimen (case 4) showed narrow zones of
centrilobular haemorrhage and hepatocyte loss-
these lesions were not present in the other two biopsy
specimens. Case 5 had a further biopsy after treatment
(day 12). This showed resolving portal inflammation,
again without evidence of centrilobular haemorrhage
or necrosis.

Other postoperative biopsy specimens and end stage
livers
The remaining four postoperative biopsy specimens
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Fig 4 Gall bladder conduit shows transmural haemorrhagic necrosis (case 1, day 13). Similar lesions were present in some of
the large bile ducts. (Haematoxylin and eosin.)

and all six whole livers obtained at retransplantation
or necropsy showed four main patterns of damage.
The histological features seen in the six end stage livers
and their relative severity are summarised in table 2.

1 Haemorrhage and hepatocyte necrosis The most
striking feature seen in all cases was that of massive
haemorrhage and hepatocyte necrosis. Macro-
scopically this resulted in generalised swelling, conges-
tion, and softening of the graft. The mean weight of
the end stage livers was 2000 g (range 1560-2200 g).
Histologically haemorrhage and necrosis were gen-
erally most severe in acinar zones 2 and 3 but also had
a pan-acinar distribution in many places (fig 2).
Hepatocyte necrosis had a mainly coagulative pattern
and at least 50% ofhepatocytes were destroyed by this
process in the end stage livers. In two cases (3 and 4)
serial histological material was available for compar-
ison. This showed a haemorrhagic lesion initially
confined to perivenular areas with early disruption of
liver cell plates (fig 3). At necropsy this lesion had
progressed to a pan-acinar distribution with virtually
no remaining hepatocytes.

A light mixed inflammatory infiltrate composed of
neutrophil polymorphs, lymphocytes, plasma cells
and macrophages was usually present in areas of
haemorrhagic necrosis. Inflammatory changes were
not severe in any of these cases. No viral inclusions
were seen histologically and no organisms were shown
by Gram staining.

In the earlier and milder lesions portal tracts were
generally spared. In the end stage livers there were
many areas of haemorrhage into portal tracts
associated with necrosis of portal structures. In all
cases there was damage to the donor gallbladder
conduit: this ranged from a mild focal lesion to
transmural haemorrhagic necrosis (fig 4). Inflam-
matory changes were again relatively minor in these
areas.

2 Portal inflammation and bile duct damage Two
cases (4 and 5) showed evidence of persistent or
recurrent portal inflammation in needle biopsy
specimens associated with progressive loss of small
bile ducts (fig 5). In the first case bile duct loss was
severe with 90% of small portal tracts being devoid of
any recognisable bile ducts by the time of end stage
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Haemorrhagic necrosis in transplanted livers

Fig 5 Loss ofbile ducts in massive haemorrhagic necrosis (case 4, day 24). There is perivenular hepatocyte necrosis and
haemorrhage. Three portal tracts have a "burnt-out" appearance with no gross inflammation and no recognisable bile ducts.
Previous biopsy specimensfrom the same patient had shown a dense portal inflammatory infiltrate with active destruction of
bile ducts. (P = portal tracts, C = central vein). (Haematoxylin and eosin.)
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Fig 6 Arterialfoam cell lesion (case 5, day 16). A medium sized artery shows luminal occlusion by intimalfoam cells. Similar
cells are present in the surrounding connective tissue. (Haematoxylin and eosin.)
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liver disease. The other case was less severe with 25%
loss of ducts. Both cases were associated with arterial
foam cell lesions (fig 6).
The other four end stage livers showed only mild,

mainly mononuclear, portal inflammation with no
evidence of bile duct damage.

3 Arterial lesions The main arterial branches were
macroscopically and histologically normal in all six
cases. Two cases (4 and 5) showed subendothelial
foam cell proliferation in large and medium sized
arteries (fig 6). In both cases this lesion was associated

with loss of small bile ducts. Inflammatory changes
were seen around and within the wall ofsome of these
vessels-these lesions were rare, mild, and not
associated with frank necrotising damage,
Another case (case 1) showed fibrinoid necrosis in

the wall of one medium sized artery and occlusive
thrombi-in two other medium sized vessels.

Smaller arteries and arterioles, unless destroyed by
haemorrhagic necrosis, were always normal and
showed no evidence of thrombosis or inflammation.

4 Hepatic vein lesions The main hepatic vein bran-
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Haemorrhagic necrosis in transplanted livers
ches were normal macroscopically and histologically
in all six cases.
Four cases (1, 2, 4, and 5) showed hepatic veno-

obliterative lesions. These were seen in areas of
haemorrhagic necrosis, predominantly affecting small
hepatic vein branches and were composed ofa mixture
of loose intimal fibrous tissue and inflammatory cells
in varying proportions (fig 7). In cases 2 and 4 these
changes resulted in widespread severe luminal narrow-
ing of small hepatic veins. The other two cases were
less severely affected.

Cases 2 and 6 showed fibrin thrombi in occasional
small and medium sized hepatic veins. In case 2 the
presence of these lesions in a needle biopsy specimen
taken before retransplantation suggested the pos-
sibility of an acute Budd-Chiari syndrome. Examina-
tion of the hepatectomy specimen, however, showed
that large veins and most medium sized veins were
widely patent throughout the graft.

5 Otherfindings Two cases (4 and 6) showed fibrin
thrombi in occasional small portal vein branches. Case
2 showed deposits of fibrin in perivenular sinusoids-
these were not seen in any of the other cases.

COMPARISON OF PATHOLOGICAL FINDINGS IN
MASSIVE HAEMORRHAGIC NECROSIS WITH OTHER
POST-TRANSPLANT SYNDROMES
Two hundred and eighty two specimens (246 biopsy
specimens, 11 livers removed at retransplantation, and
25 livers obtained at necropsy) were obtained from the
remaining 94 transplants of the first 100 carried out.
Table 3 summarises the main patterns ofdamage seen
in these specimens.
The histological changes seen in acute rejection,

chronic rejection, and graft ischaemia showed some
overlap with massive haemorrhagic necrosis. The
other types of graft damage (biliary obstruction,
"pure" cholestasis, infection and recurrent tumour)
were clearly distinct from massive haemorrhagic
necrosis and will not be considered any further.

Acute rejection
In addition to the characteristic portal changes de-
scribed earlier, several biopsy specimens in this group
showed small foci of perivenular hepatocyte loss and
congestion. These changes were mild and reversible in
cases responding to additional immunosuppression.
Four cases showed a loss of bile ducts in association
with or following an episode of severe acute cellular
rejection. These also returned to normal numbers
following additional immunosuppression.5 Most of
the biopsy specimens in this group were obtained in
the early period (day 5-15) after surgery.

367
Table 3 Patterns ofgraft damage (other than massive
haemorrhagic necrosis) seen in 100 liver transplants

Pattern ofdamage No ofcases

Acute rejection 55
Chronic rejection 13
Ischaemia/infarction 1 7
Biliary obstruction 5
"Pure" cholestasis 14
Infection (Aspergillus 7*) 12

(Candida 5*)
(Cytomegalovirus 3)

Recurrent tumours 4

*Three cases had aspergillosis and candidiasis.

Chronic rejection
This was defined as an irreversible condition with loss
of bile ducts resulting in graft failure.6 In post-trans-
plant biopsy specimens characteristic changes were
seen in portal tracts in the form of inflammation
(mainly mononuclear) with bile duct damage and a
progressive loss of ducts. Centrilobular areas also
showed hepatocyte loss and cholestasis. Hepatocyte
loss had a lytic pattern and was often accompanied by
mild congestion in the early stages. With time, zones of
hepatocyte loss were replaced with fibrous tissue and
congestion became less severe. All end stage livers
obtained at necropsy or retransplantation showed a
characteristic foam cell or fibrous lesion in the intima
of large and medium sized arteries.7
Most of the specimens in this group were obtained

at a later date than cases of massive haemorrhagic
necrosis. The median graft survival with chronic
rejection was five months. Three cases, however,
showed a significant loss of bile ducts within four
weeks of transplantation-an "acute vanishing bile
duct syndrome"!
Ischaemia/infarction
These cases were characterised by areas ofcoagulative
hepatocyte necrosis9 accompanied by varying degrees
of inflammatory infiltration. Focal congestion was
commonly present but a diffuse haemorrhagic lesion
was not seen in any ofthese cases. An underlying cause
for ischaemia was identified in 14 of 17 cases: Eight
had technical problems with transplantation, com-
plicated by bleeding and hypotension; three had
hepatic artery thrombosis; one had inferior vena caval
thrombosis causing an acute Budd-Chiari syndrome;
one had a donor liver with very small vessels which
were thought inadequate for proper perfusion and one
had persistent postoperative hypotension probably
related to cardiac dysfunction caused by opportunistic
fungal infection. In three cases no adequate cause for
ischaemia was found. One of these had multiple
subcapsular infarcts at necropsy. Another had a
needle biopsy specimen showing recent infarction with
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a neutrophil infiltrate-subsequent biopsy specimens
showed no evidence of ischaemia and this patient was
alive and well with stable graft function at the time of
writing. The remaining case had a biopsy specimen
showing haemorrhagic infarction. This patient had
severe cerebral complications and died as a result.
Necropsy was not carried out. Fifteen cases in this
group died with a median survival of 16 days.

Discussion

The six cases described here all have a similar mode of
clinical presentation and characteristic pathological
changes in which the main feature is that of massive
haemorrhagic graft necrosis. These features are
sufficiently distinctive and different from other recog-
nised patterns of graft damage to suggest that they
constitute a specific post-transplant syndrome.

Previous accounts of liver allograft pathology de-
scribe occasional cases of fulminant liver failure of
uncertain aetiology occurring in the early post-
operative period.'30' Pathological details are generally
lacking in previous reports, making direct comparison
with our cases difficult. Nevertheless, all of these most
probably represent the same or a closely related
phenomenon. The mechanisms underlying this
process of acute graft failure are poorly understood.
Several possible aetiologies have been suggested but,
as yet, none has been conclusively confirmed.
An ischaemic aetiology, possibly related to hepatic

arterial kinking, was first suggested by Starzl et al "
but there has been no further radiological evidence to
support this hypothesis. An ischaemic component
cannot be ruled out, particularly in view of the
predominantly coagulative pattern of necrosis
present, but the overall pattern of damage seen in our
cases of massive haemorrhagic necrosis differs from
that seen in ischaemic damage due to hypotension or
hepatic artery thrombosis. Haemorrhage is not
present to the same extent in the latter cases.
The presence of large numbers of Gram negative

bacilli both in necrotic liver and peripheral blood in
some of these cases2"0 raises the possibility of an
infective aetiology. Studies in dogs, however, suggest
that bacterial colonisation is probably a secondary
event in an already damaged liver rather than the
primary cause of graft necrosis.'2 None of our cases
had any evidence of infection in blood or bile cultures
and Gram staining in liver sections was uniformly
negative.

Several viruses occasionally cause fulminant
hepatitis in immunocompromised patients. Herpes
simplex, zoster, and adenovirus have all been de-
scribed as causes ofmassive hepatic necrosis. '>" Liver
failure in these cases usually occurs as part of a
spectrum of lesions caused by disseminated viral

Hubscher, Adams, Buckels, McMaster, Neuberger, Elias
infection. None of our cases had any features sugges-
tive of viral infection, either clinically, or in the liver
and other organs at necropsy. Massive haemorrhagic
necrosis with a relatively minor cellular component is
also described in some cases of neonatal and infantile
enterovirus infection.'8 19
The possibility of uncontrolled rejection as a cause

for fulminant liver failure was first suggested by Starzl
et al, who described three cases of so-called "rejection
crisis".'" Although three of our cases had early
episodes of acute rejection, all responded initially to
high dose steroids and none of the later biopsy
specimens or end stage livers showed the typical
features of acute cellular rejection.342' 22 In particular,
the paucity ofcellular infiltration within necrotic areas
offers evidence against a cell mediated immunological
reaction.

Massive haemorrhagic necrosis with only minimal
cellular infiltration has recently been described in an
animal model of hyperacute humoral-mediated rejec-
tion.23 Hyperacute rejection is not well documented in
human liver allografts although one case was reported
by Snover.2' Although hyperacute rejection is an
attractive hypothesis for our cases of massive graft
necrosis, the mode of presentation is not in keeping
with hyperactue rejection as described in other organs;
all of our cases had a clear interval of stable graft
function of at least three days before onset of sudden
graft failure. The importance ofABO incompatibility
in case 3 is uncertain. Although this patient sustained
an earlier deterioration clinically, the histological
features were indistinguishable from the other five
who were ABO identical or compatible. An improved
survival in patients receiving ABO identical grafts,
when compared with non-identical grafts, has recently
been reported in a large series of 520 patients.25 The
reasons for this are unclear and there is no evidence
that poor survival in the latter group is related to
problems with rejection. No examples of hyperacute
rejection were reported in any of these cases.
The possibility of a "single organ" Schwartzmann

reaction as a cause for massive graft necrosis has been
suggested by Portmann et al,' who describe one case
with a histological picture of haemorrhagic infarction
associated with the presence oflarge numbers ofGram
negative bacilli and sinusoidal deposits of fibrin. A
similar lesion has been produced experimentally in the
liver ofrabbits by a Schwartzmann mechanism usingE
coli26 and viral reagents, adenovirus, and hepatitis B
surface antigen.27
Although the main pathological feature that

characterises this syndrome is massive haemorrhagic
necrosis, the presence of other lesions related to blood
vessels and bile ducts in five of the six cases described
here suggests that there may be some overlap with
other forms of graft damage.
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Haemorrhagic necrosis in transplanted livers 369

Two of our cases showed evidence of bile duct loss
and foam cell arteriopathy-the lesions which charac-
terise chronic rejection of the liver allograft and the
vanishing bile duct syndrome (VBDS).'289 Further-
more, small areas of perivenular hepatocyte necrosis
and congestion or haemorrhage are seen in acute
cellular rejection, acute VBDS, and chronic rejec-
tion.38 In acute rejection these lesions are reversible
and do not progress in most cases. In chronic rejection
the lesions are gradually replaced by fibrous tissue.
Membranous expression of HLA class I antigens has
been observed in perivenular hepatocytes in rejecting
liver allografts, W34 and we have recently described a
pan-acinar pattern of membranous class I antigen
display in some cases of massive haemorrhagic necro-
sis.4 These observations suggest that there may be a
common underlying mechanism for cases of massive
haemorrhagic necrosis and other forms of graft
damage with different components of the liver being
affected to a greater or lesser degree in different cases.
Recent studies have implicated humoral mechanisms
as the cause of damage to bile ducts35 and vascular
endothelium" in cases of chronic rejection, and these
findings would further support a unifying mechanism
of humoral-mediated graft damage.
The clinical implication of veno-obliterative lesions

in four of six cases described here is uncertain. In
places the pattern of loose intimal fibrosis resembles
the changes seen in acute veno-occlusive disease of the
liver due to drugs and other toxic agents.37 Azathio-
prine has been described as a cause of hepatic veno-
occlusive disease following renal transplantation3839
and was used in three of the four patients who
developed veno-obliterative lesions. Elsewhere the
picture more closely resembles a severe form of
rejection endotheliitis. The difficulty in distinguishing
between these two possible causes for veno-occlusive
lesions was also seen in a case ofacute VBDS described
recently by Ludwig et al.8 Although a primary veno-
occlusive lesion possibly related to immunosuppres-
sive treatment cannot be entirely ruled out, the
absence of any hepatic vein lesion in two of our cases
with otherwise typical haemorrhagic necrosis and the
presence of fairly mild lesions in another two cases
makes this unlikely to be the only mechanism
involved. A more likely explanation is that veno-
occlusive lesions are a secondary event occurring as a
result of perivenular ischaemic injury. Indeed, a
similar mechanism has been proposed for the patho-
genesis of toxic veno-occlusive disease in man and
animals,404' and secondary veno-occlusive lesions are
increasingly recognised in a variety of chronic liver
diseases including alcoholic hepatitis, primary biliary
cirrhosis, and other forms of cirrhosis.42-"

Further studies are clearly required to elucidate the
precise mechanisms underlying this severe complica-

tion of liver transplantation. More than one
aetiological factor may play a part and haemorrhagic
graft necrosis may represent the end stage of several
different insults to the liver. Nevertheless, the changes
described in the six cases presented here seem
sufficiently distinctive to regard this as a specific post-
transplant syndrome. Until the aetiology is elucidated
we suggest that the term "massive haemorrhagic
necrosis" be used to described future cases. This term
is descriptively accurate and avoids potentially mis-
leading inferences concerning underlying mechanisms.

We thank Mr A A Cooper for assistance with
photography. Miss A J Wright and Miss M Dee typed
the manuscript.
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