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Hepatic sarcomas in adults: a review of 25 cases

A FORBES, B PORTMANN, P JOHNSON, AND ROGER WILLIAMS

Ftro,,m th1 Liver Unit, Kintg's College Sczool of Medicitne and )entistry, Dentmtzark Hill, London

SUMMARY Twenty five patients with an apparently primary sarcoma of the liver are reviewed.
Presenting complaints were non-specific, but hepatomegaly and abnormal liver function tests were
usual. Use of the contraceptive pill (four of 11 women) was identified as a possible risk factor; one
patient had previously been exposed to vinyl chloride monomer. Detailed investigation showed
that the primary tumour was extrahepatic in nine of the 25 patients. Distinguishing features of the
15 patients with confirmed primary hepatic sarcoma included a lower incidence of multiple hepatic
lesions and a shorter time from first symptoms to diagnosis, but the most valuable discriminator was
histology. Angiosarcomas and undifferentiated tumours were all of hepatic origin, epithelioid
haemangioendotheliomas (EHAE) occurred as primary and secondary lesions and all other
differentiated tumours arose outside the liver. The retroperitoneum was the most common site of
an occult primary tumour and its careful examination therefore crucial: computed tomography
scanning was found least fallible in this respect in the present series. Where resection (or
transplantation), the best treatment, was not possible, results of therapy were disappointing,
prognosis being considerably worse for patients with primary hepatic tumours. Patients with
EHAE had a better overall prognosis regardless of primary site.

Malignant mesenchymal tumours arising primarily
in the liver are extremely rare in adults' and little
less so in children. Angiosarcoma (or malignant
haemangioendotheliorma) has a recognised associa-
tion with Thorotrast,' airsenic' and vinyl chloride
monomer," but no definite aetiological factors have
been identified for the other varieties of hepatic
sarcoma. Ishak has reviewed the pathology of adult
tumours but with a single exception" clinical reports
comprise, at most, four cases or are literature
reviews. Features distinguishing primary from
secondary hepatic sarcoma have been little con-
sidered. In the present study we have reviewed 25
adults referred to this unit between 1970 and 1985
with an apparent primary hepatic sarcoma. After
further investigation it was considered more likely
that in nine cases the hepatic lesion was the result of
metastic spread from a primary tumour elsewhere;
the relevance of this to treatment aind prognosis is
consi]dered.

Methods

PA E N 1IS
The 25 pattients (14 miale) were caucasian with a
A lt otdtcI nl cttLc l)r \[rtAFohc I, .- U nItK!, il,'s('otI itHosptL
1).D ntinrk lill 011 Sit S.

k i\cCLc%d tot p,,ItIititRon 1') S.'IpCttI'tC 1j980

median age of 41 years (range 15-69 years). Referral
was usually for consideration of resection or ortho-
topic transplantation but in seven cases no diagnosis
had been reached at the time of referral although
hepatic tumour was suspected. Hepatic tissue was
obtained by percutaneous liver biopsy except in the
first case which was a necropsy diagnosis and in
cases 2, 22, and 25 where biopsies were taken at
laparotomy at the referring hospital. Histology was
reviewed for this report with diagnoses of sarcoma
type made according to accepted criteria.' The
sarcomatous nature of undifferentiated tumours was
supported by positive cell staining with the anti-
vimentin monoclonal antibody' and/or by nega-
tive staining for epithelial cytoskeleton (CAM 5-2)
(as sarcomas are non-epithelial tumours). Anti-
vimentin was from Dako Ltd, and CAM 5-2 a gift
from Imperial Cancer Research Fund Laboratories.
Epithelioid haemangioendothelioma (EHAE)"
was diagnosed on the basis of typical histological
appearances and on the demonstration of factor VIII
associated antigen within tumour cell cytoplasm"
using the monoclonal antibody from Dako Ltd.
Exploratory laparotomy was carried out before
referral in five patients (cases 2, 7, 14, 22, and 25) and
in only three patients (cases 13, 15, and 18) was
careful open examination of the abdomen not under-
taken, either at laparotomy or at necropsy.
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Results

C I, INICA 1l
Presenting complaints included nausea, general
malaise, right upper quadrant abdominal pain and
weight loss at some time in all patients. Eight patients
described abdominal swelling and five had sweats or
fevers. Case 18 also had a two year history of hip
pain. All but two patients had hepatomegaly (median
8 cm palpable; range 2-20) and three had spleno-
megaly (cases 4, 6, and 23). Eight patients had ascites
and seven were jaundiced. In only one case were liver
function tests normal (case 11); alkaline phosphatase
concentrations were at least twice the upper limit
of normal in 20 cases and aminotransferases at
least twice normal in eight. Seven patients had
normochromic normocytic anaemia. No positive
markers for hepatitis B (22 patients) nor abnormal
concentrations of alphafetoprotein (22 patients)
were recorded. Isotope and/or ultrasound liver scans
showed filling defects in all cases, which were single
in 12 cases and multiple in 13 (Table 1) (although an
initially single lesion in case 25 became multifocal).
Hepatic angiography in 16 patients showed hyper-

Table 1 Clinical atid imaging fratires

Hyper-
Utifocal v(acular
Ihepa(tic arteri(o- Site of

Patientt Age Sex lesiooI graphY primarY Histology

1 47 F + NA Livcr AS
2 66 M - NA Venii cava LMS
3 69 M + + Colon LMS
4 37 M + NA Livet- AS
5 58 F - + Retropcritoncum LMS
6 49 M - Liver AS
7 22 F + + Livcr AS
8 54 M + NA Retiopcritoncum LMS
9 56 M - + RctropcritonILeni LMS

10( 22 F + + Livcr US
11 69 M + NA Livcr US
12 23 M - NA Liver AS
13 41 F - NA RctropcritonCLtelu FIIAE
14 32 F - + Stomach LMS
15 44 F - NA Rctropcritoilcuml MIIPC
16 15 F + + Livcr US
17 49 F + NA Liver US
18 32 F - + Bonc EIJAE
19 37 M - + Livcr AS
20 38 M + Rctropcritoncuni MFI {C
21 22 M - + IiLcr EIIAE
22 19 M - + Livcr EIIAE
23 54 M - + Livcr AS
24 31) F + + Livcr FtIAE
25 55 M + + Livcr AS

AS: angiosarconia, EHAE: cpathclioid hacniangiocindothcliolmlla
LMS: leiommyosarcorna: Mi l[C: malignint hacniangiopcricytonia.
MFIIC: malignant fibrouis histiocytorna; US.: itllffcrcntiiitcd
sarconiai.

vascular lesions with abnormal displaced vessels
similar to those seen in primary hepatocellular car-
cinoma in 14 cases; in two patients the apparent
tumour mass was avascular. In all patients the
retroperitoneum was examined by at least two tech-
niques.

HISTOLOGY
Final histological diagnoses (Table 2) included eight
angiosarcomas, six leiomyosarcomas, five epithelioid
haemangioendotheliomas (Fig. 1 a) and four undiffer-
entiated sarcomas (Fig. 2). Staining for factor VIII
associated antigen was positive in all cases of El-IAE
(Fig. lb), and in the seven cases of angiosarcoma for
which unstained sections remained available. In
three of the angiosarcomas there was associated
cirrhosis: the presence of hyaline inclusions impli-
cated alcohol in two.

AETIOLOGY
With respect to potential aetiological factors, there
was a history of industrial exposure to vinyl chloride
monomer for nine months, five years before pre-
sentation, in case 19 (with angiosarcoma); occu-
pational history was unremarkable in the remainder,
with no patient exposed to arsenic nor Thorotrast.
Two patients drank more than 400 g ethanol per week
(cases 9 and 20) and 11 were smokers. Four women
(cases 1, 14, 18, and 24) had taken the combined oral
contraceptive for 4, 8, 11, and 7 years respectively.
Cases 3, 9, and 11 had a past history of malaria. A
past history of neoplastic diseases was obtained for
three patients. Case 3 had a symptomatic colonic
tumour thought to be a benign leiomyoma resected
four years before presentation; case 5 had a benign
cystic tumour of the ovary resected 22 years before;
case 11 had an anterior resection for colonic car-
cinoma eight years earlier. The brother of case 12
died at 26 years with a clinical diagnosis of primary
liver tumour.

Differentiation ofprimary frotm secondary hepatic
sarcomna
Of 25 patients with apparently localised primary
hepatic sarcoma, nine were shown after detailed

Tablc 2 Histological dliagnioses

Angio.arconia Y (3 citihot ic)
L-ionlyosarconma 6
Epitlhclioidhliicniaiingiocnd(iothlscliolniii 5
Mvalignant hacnianigiopc ricvtollia
MNalignant fibroLIS iSiio tolo ia (IfIibro.s; liv llne +

I.ittv ch.ilgt )
Undiiffctrcntimitcdi sirconia 4

Totali
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Fig. I (a) Liver histology from case 22. Epithelioid haemangioendothelioma cells have infiltrated parenchymal sinusoids (to
the right of thefield) anid branches ofboth the portal vein (PV) and the hepatic artery (HA) within a markedly enlarged portal
trtact. (H& E). (b) A djacent section stainedforfactor VIII associated antigen which highlights the tumour cells. (PAP method.)

investigation to have non-contiguous extrahepatic
tumour. In case 3 no evidence of extrahepatic disease
was found at referral or at necropsy but late pre-
sentation of metastasis from a previous colonic
leiomyosarcoma was thought most likely. In two
patients (cases 14 and 18), investigation of prominent
non-hepatic symptoms led to the discovery of prob-
able primary extrahepatic tumour- hip pain investi-
gated by skeletal radiography and bone biopsy in
one, and persisting nausea and epigastric discomfort
investigated by endoscopy in the other (Table 1). It
should be noted that earlier investigations, including
laparotomy in the latter, had been inconclusive.

Table 3 Dia,gn,ostic.(sli(ces.s Jor retro,)eritoneal tulmours

Pattien Urographvl Ultrasound A lniographlY CT Laparotoiny

s - - +
IS + +
9 + +
13 + +
1 - + +

20) +

Retroperitoneal (including inferior vena caval)
tumour in six patients was revealed only by specific
investigation of the area, unprompted by symptoms
or signs. Single techniques often gave misleading
results, and although no false positives were recorded,
computed tomography scanning was the only method
with no false negatives (Table 3) laparotomy having
failed to show vena caval tumour in case 2.

Clinical features (apart from those in the two cases
mentioned above) and routine laboratory investiga-
tions were unhelpful in differentiating primary from
secondary hepatic sarcoma, although the duration of
symptoms before diagnosis was significantly longer
for the group with extrahepatic diseases (median of
four months, range 1-12, compared with two months,
range 0 5-8, p<O0O5) (Mann-Whitney U). Cirrhosis
coexisted only in primary angiosarcomas and in only
one of the three cases where it existed was it strongly
suspected before examination of liver biopsy. The
presence of multiple lesions on hepatic scanning was
associated with a diagnosis of secondary sarcoma
(seven of 10 cases); single lesions were more likely to
be primary (nine of 15 cases).
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The histological distribution of the two groups
proved distinct (Table 1), all angiosarcomas and
undifferentiated tumours having their origin in
the liver, patients with EHAE having either primary
or secondary hepatic lesions, and all other differ-
entiated tumours being of extrahepatic origin.

TREATMENT AND PROGNOSIS
Primary hepatic sarcoma
Among the 15 patients with primary hepatic sarcoma
local disease extension (cases 21, 22, 23, and 25) or
very rapid deterioration and death (cases 1, 4, 10, 12,
17, and 19) prevented use of surgery or other
definitive management. Orthotopic liver transplan-
tation proved possible in four cases (cases 6, 7, 16,
and 24); of these the three earlier patients died from
perioperative problems at days 1, 3, and 25, but the
most recent case has done well and at 17 months is fit
with no evidence of tumour recurrence. Case 11 with
disease limited to the liver too extensive for resection
and, at 69 years, above the then current upper age
limit for transplantation was treated by hepatic
radiotherapy. This produced satisfactory relief of
pain but there was no objective evidence of tumour
response, death occurring at 10 months. Hepatic
artery embolisation was performed in cases 21 and
23; the latter died from hepatic failure at three

months, but the former remains well at eight months.
The remaining patients received chemotherapy. All
regimes included doxorubicin; single agent therapy
with the alkylating agent ifosfamide has been used
recently for unresponsive disease, prompted by its
successful use for other sarcomas."' Chemotherapy
which included doxorubicin and methotrexate was
followed by a reduction in tumour size (on computed
tomography scan) and by a moderate improvement
in liver function tests in case 22, but this lasted only
five months before rapid disease progression with the
development of pulmonary metastases. Subsequently
he has been treated with ifosfamide (with mesna for
urothelial protection); and has had documented
stable disease over the succeeding eight months
and remains well. In no other case of primary
hepatic sarcoma has chemotherapy yielded objective
improvement. Survival for patients treated without
surgery has a minimum median value of 1 75 months.

Secondary heIatic sarcomna
Patients with secondary hepatic sarcoma were treated
with combination chemotherapy except for case 13
who obtained pain relief from hepattic irradiation,
case 15 who received cisplatinum as a single agent,
and case 3 who had a partial hepatectomy (in the
absence of detectalble disease elsewhere). I-le survived
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Fig. 2 Liverhi.stolog's from case 17 shoi ig an undifferentiated, pleomorphic cell tllumour (H& E). The positive stainingforvineliein (inset) p)rovidessipp)ortivce (levide e for the sa comnatolus natlure ofthe lesion.

32 months but had progressive recurrent disease
during the last four of these. No objective responses
were documented in the remainder but case 14 had
stable diseatse at 27 months (on doxorubicin, vin-
cristine and dacarbazine). Median survival for this
group was I0 months.
There wias a significantly shorter minimum survival

for those with primary hepatic sarcomas than for
those with hepatic secondary deposits (p<0(05)
(Mann-Whitney U) whether or not patients treated
surgically are included. If the patients with epithelioid
haemrangioendotheliomra are considered separately
and survivatl for the three groups, EHAE, other
primatry tumours, and other secondary tumours
(treated conservatively) examined, median minimum
survivals were 1 1-5, 0-75 aind eight months re-
spectively (the longer survival for patients with
EtIAE compared with the 'other primaries' group
beiiig significant at the 5'( level).

Discussion

The presenit data indicate that in the clinicalc context
of a sarcomatous tumour apparently limited to the
liver, differentiation of a primary from at secondary

lesion may present difficulties. The histological
appearances are an important guide; angiosarcomas
almost certainly have an origin within the liver and
undifferentiated sarcomas usually so. Classifica-
tion of the liver disease as secondary where non-
contiguous extrahepatic tumour was shown on
investigation can be justified on a number of grounds.
Empirically, extrahepatic primary sarcoma is the
more likely diagnosis as it is less rare than primary
hepatic sarcoma. ''Spread of sarcoma is usually local,
to nodes, and then through the bloodstream:"' it is
therefore unlikely that primary hepatic sarcoma
should metastasise to a single distant site without
involvement of (for example) local structures
or the lungs, whereas the converse applies to
liver metastases from primary tumours elsewhere-
particularly within the abdomen. Both the occasional
failure to detect retroperitoneal primaries at careful
laparotomy, and the present widely different pre-
ponderance of histological subtypes between primary
and secondary tumours introduce some doubt as to
the verity of previous clinical reports of differentiated
primary hepatic sarcomas (other than angiosar-
comas). The relative rarity of undifferentiated prim-
ary hepatic sarcoma in the adult literature'' may
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reflect previous difficulties in distinction from other
undifferentiated liver tumours; the availability of
appropriate monoclonal antibody staining techniques
should allow more complete histological diagnoses,
the present data indicating that the frequency is likely
to be similar to that of angiosarcoma.
The coexistence of primary sarcoma and cirrhosis

of the liver is well recognised but it is unlikely that the
frequency is as great as the 29%Yo described by Jaffe in
1924;I the present data support those, for example,
of Ishak and Sussmann2 where the association
has usually been with angiosarcoma. The frequent
absence of clinical features of cirrhosis emphasises
the importance of careful histological assessment of
tissue surrounding the tumour as well as the lesion
itself.
The longer duration of symptoms before diagnosis

in patients with secondary tumours matches their
slower subsequent progression and presumably
reflects a relatively lower grade of malignancy for
these tumours. This offers potential prognostic value
in individual patients at the time of diagnosis.
Exploratory laparotomy is not always reliable in
assessment of the retroperitoneum - the commonest
site for occult primaries - and its diagnostic use can
no longer be recommended. Of the other techniques
currently available computed tomography scanning
yielded no false negative and should be the investiga-
tion of choice.

Results from the present study indicate that exten-
sive investigation of the skeleton and gastrointestinal
tract is only necessary in patients with symptoms
attributable to these systems or where resection is
contemplated; it does not appear helpful in differ-
entiation of primary from secondary hepatic lesions.

Epithelioid haemangioendothelioma has been
recognised only recently and two of the present
patients were correctly classified only retrospectively.
The previous histological diagnoses, (undifferen-
tiated spindle cell sarcoma) were felt unsatisfactory
but the best compromise avCailable at the time. Our
data like those of Ishak et atl indicate that these
tumours have a better prognosis than other hepatic
sarcomas; perhaps because all of our patients were
symptomatic their median survival was less than that
for Ishak's group. The metastasising potential of
EHAE is confirmed, and there was no obvious
difference in prognosis between those presenting
with primary from those with secondary hepatic
disease.
The patient with a previously resected 'benign

leiomyoma' (case 3) deserves comment in view of the
classification of his subsequent leiomyosarcomra as
an hepatic secondary. Although progression from
benign to malignant mesenchymnal tumour has been
described'' even a four yeair disease free interval is

quite consistent with the original tumour also having
been of very low grade m.alignancy; complete excision
of the original tumour and the absence of micro-
metastases cannot be proven.
The present series contains a similar prevalence of

smokers to control populations and this is unlikely to
be of major aetiological importance. Prolonged use
of the oral contraceptive was a potential risk factor in
four of our patients - that is, one third of the, women
included here and about half of those in whom the
reproductive period coincided with availability of the
pill - two of whom had EHAE; the data for other
malignant liver tumours'4 and a recent report linking
EHAE with pill usage (five of five cases)`s suggest
an increased risk in these subjects. The present
frequency of a past history of malaria appears greater
than would be expected by chance (and Ishak records
this in another patient with angiosarcoma'); available
data from tropical areas do not assist in this respect.
The presumed causal association of vinyl chloride
and angiosarcoma in case 19 is interesting in view
of the documented very short exposure, but also
in being the only one of eight angiosarcomas where
a recognised aetiological factor was present. Radical
excision - resection or liver transplantation according
to the extent of spread within the liver - offers
the only hope of cure"' and should be the aim in
primary hepatic sarcoma. Where surgery is contra-
indicated, as is likely in the majority of patients, active
therapy (embolisation/chemotherapy/radiotherapy)
will usually be considered, but results compare
poorly with those for other sarcomas'"-' not least
because of the very rapidly progressive disease in
some patients. Radiotherapy or embolisation may be
most valuable where hepatic pain is prominent as for
other liver tumours. The most efficacious chemo-
therapeutic agents for primary hepatic sarcomais have
not been established, and no datta indicate improved
survival for patients so treated. First line therapy with
ifosfamide and mesna given every three weeks would
appear reasonable, possibly with the addition of
doxorubicin. With the probable exception of aingio-
sarcomas rarity is likely to preclude Cadequate con-
trolled triails even on a multicentre batsis.

We thank Mr P Aldis for technicll help with the
histological preparations, Mr R Jenkins for the
microphotographs and atre grateful to our colleagues
at other hospitals for referring the patients.
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