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Development of Hepatic Angiosarcoma in Man 
Induced by Vinyl Chloride, Thorotrast, and Arsenic

Comparison With Cases of Unknown Etiology

Hana Popper, MD, PhD, Louis B. Thomas, MD, Norman C. Telles, MD, 
Henry Falk, MD, and Irving J. Selikoff, MD

Examples of human angiosarcoma following exposure to vinyl chloride, Thorotrast, or 
arsenic (medicinal and industrial) and cases, including children, of unknown etiology 
were studied to establish diagnostic criteria and to study Ibeir evolution. The uniform 
•volution suggests an'environmental factor also in the cases of unknown etiology, 
which may be established by epidemiologic studies. A precursor stage is characterized 
by areas of combined hyperplasia of hepatocytes and a variety of sinusoidal and 
perisinusoidal cells associated with excess of retlculin and with sinusoidal dilatation. 
The diagnostically useful picture in silver impregnations indicates reticulum formation 
by the perisinusoidal cells, presumably the lipocytes. The hepatocytic proliferation 
suggests a hepatocarcinogenic but usually not fully expressed potential. Hie mixed 
hyperplasia of the various sinusoidal cells proceeds to an overgrowth of angiosarcoma 
cells, presumably derived from endothelial cells. In early stages they are usually in 
contact with hepatocytes (intralobular growth). A trabecular arrangement results from 
loosening of the lobular plate arrangement by dilatation of sinusoids, leading to 
primary peliosis. With disappearance of the hepatocytes, various growth patterns 
develop, terminating in nodular, solid angiosarcoma composed of either spindle-shaped 
or polyhedral cells which undergo necrosis or hemorrhage (secondary peliosis). The 
interaction between hepatocytes and sinusoidal cells requires elucidation. (Am J Pathol 
92i349-376, 1978)

The recognition of the association between exposure to gase­
ous vinyl chloride during its polymerization to the common plastic poly­
vinyl chloride .and the appearance of hepatic angiosarcoma1 has increased 
the interest in this tumor. This concern was accentuated by its production 
in rodents exposed experimentally to vinyl chloride before the human 
lesion was recognized.1 Until then, hepatic angiosarcoma had been con­
sidered rare in man, although it has been known that exposure to thorium 
dioxide (Thorotrast)* and inorganic arsenicals4 may be followed by de-
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velopment of the same tumor. By contrast, In domestic and experimental 
animals hepatic angiosarcoma is more common. In humans exposed to 
vinyl chloride, M arsenicals,7 and Thorotrast,* a peculiar hepatic fibrosis 
often associated with portal hypertension has been observed; transition of 
this antecedent lesion to angiosarcoma has been postulated. It therefore 
appeared important to study available cases of angiosarcoma associated 
with exposure to vinyl chloride, Thorotrast, or inorganic arsenicals and 
cases without known etiologic factors in an attempt to a) ascertain differ­
ences in pattern and evolution associated with various etiologic factors; b) 
describe a focal hyperplastic precursor lesion; c) trace the evolution of the 
precursor lesion and of the angiosarcoma; d) stress the connection of 
sinusoidal cell hyperplasia with the proliferation of the hepatocytes, since 
hepatocellular carcinoma has also been documented to result from ex­
posure to Thorotrast * and inorganic arsenicals4 and has been found in 
rodents exposed to vinyl chloride 10 while in humans this association with 
vinyl chloride exposure is only suggested by anecdotal observations;11 e) 
study the relation of a mixed mesenchymal cell reaction to intralobular 
fibrosis; and f) provide diagnostic criteria for both the precursor stage 
and angiosarcoma useful in epidemiologic surveys.

There were relatively few reports of hepatic angiosarcoma of unknown 
etiology18 W before the vinyl chloride experience raised interest in the 
tumor. They fire now supplemented by several others,1**** but even large* 
scale surveys l,-*° emphasized the rarity of the hepatic tumor. This tumor 
has been reported in all age groups, including children, and has no 
established sex predilection. These lesions have to be differentiated from 
benign but actively proliferating vascular tumors such as capillary heman­
gioendothelioma,81 particularly its infantile variety,** as well as from 
malignant mesenchymal tumors with conspicuous participation of capil­
laries such as malignant mesenchymoma,** hemangiopericytoma,** and 
Kaposi’s sarcoma, all of which have been found occasionally in the liver. 
Highly vascularized hepatocellular carcinomas sometimes also present 
diagnostic problems.

The proper designation of the tumor under discussion has been argued 
in cases of unknown etiology and in those associated with arsenic and 
Thorotrast exposure; terms such as “hemangloendothelial sarcoma,”1* 
“Kupffer cell sarcoma,”*4 “malignant hemangipendothelioma,” and “he* 
mangiosarcoma” have been used. In recent years, however, it has become 
the custom to use “angiosarcoma” as the most descriptive term although 
the recent nomenclature proposal for hepatic lesioni 71 lists most of these 
terms with equal emphasis For simplicity, the ter ‘angiosarcoma” is 
used here.
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Revltw of Available Data

The first association of hepatic angiosarcoma with vinyl chloride was 
reported in the work force of one of the oldest polymerization plants in the 
United States1 and additional cases have subsequently been reported and 
well-described histologically.*4'*1 Since then' more instances have been 
reported in the United States • as well as in Canada,* England,"•*1 
Germany,1**"'" and France.14"" The fibrotic antecedent lesion, initially 
recognized in Bonn, Germany,* was well documented by laparoscopic and 
scintigraphic observations,, ,W1 and subsequently reported in this coun­
try • and in England ** in workers exposed to gaseous vinyl chloride. The 
German investigators were stimulated by the recognition of splenomegaly 
in workers with acro-osteolysis following exposure to high concentrations 
of vinyl chloride.4*'44 Characteristic changes in the spleen associated with 
the antecedent fibrotic lesion were described as resembling the changes 
initially associated with the Band syndrome.4 These observations con­
firmed previous reports of nonspecific hepatic lesions in vinyl chloride 
workers.41,44 Rare instances of cirrhosis were also reported.47 Idiopathic 
portal hypertension following the long-term exposure to inorganic arseni- 
tals in Fowler’s solution used in the treatment of psoriasis has been 
report ed,7'4*"80 a treatment which also has been rarely followed by 
hepatic angiosarcoma.*1'** The largest series of angiosarcomas following 
exposure to arsenicals in pesticides, which also cause hepatocellular carci­
noma and cirrhosis, although less frequently, comes from vineyard work­
ers in the Rhineland.Hepatic angiosarcomas and carcinomas and, 
apparently, the fibrotic antecedent lesion following Thorotrast exposure 
have been well-described in Portugal.**’** The number of angiosarcomas 
following Thorotrast exposure has increased in recent years,*7”*1 and the 
lesion has been produced experimentally in rabbits." Finally, inorganic 
copper has also been incriminated."

The initial recognition that vinyl chloride has a carcinogenic potential 
In rodents44 stimulated the extensive investigations of Maltoni,* and 
changes in the livers of workers exposed to vinyl chloride have been 
compared with those in rodents." Angiosarcoma is more frequent in 
animals, both domestic and experimental, than in humans. It occurs 
spontaneously in dogs44 and in some strains of inbred mice,47 and it has 
been observed in rodents and primates exposed to carcinogens, particu­
larly those which also produce hepatocellular carcinoma"'71 and after 
infection of hamsters by polyomavirus.7*

Materials and Methods
This study is based on review of material which became available primarily for consult*-
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lion at the Laboratory of Pathology of the National Cancer Institute and at the Mount 
Sinai School of Medicine. Most of the material was submitted as a result of an extensive 
epidemiologic investigation of angiosarcoma in the United States from 1954 to 1974 by the 
Center for Disease Control, Atlanta, Georgia. Additional material came from the Emi. . 
rcnmenUl Sciences Laboratory of the Mount Sinai School of Medicine. Some material of 
vinyl •chloride-related cases was provided for study directly by pathologists in Louisville, 
Kentucky; other material came From many pathologists from this country and Europe. 
Eight of the Thorotrast cases were obtained from the Armed Forces Institute of Path> 
ology."

In addition, cases were pulled from the files at the National Cancer Institute and at 
Mount Sinai Hospital. In alt instances, histologic slides were studied, and. In some, blocks 
or wet tissue were also available. Where possible, additional special stains were performed 
such as Mallory’s trichrome, ehromatron aniline blue, silver for reticulum (mainly collagen 
Type III}” without toning to leave hard collagen (Type I) yellow-brown (otherwise 
stained by conventional connective tissue stains of the aniline blue variety), PAS reaction 
after removal of glycogen by diastase to identify increased phagocytosis, iron reaction, and 
Shikata stain to demonstrate elastic tissue and the s component of hepatitis B antigen.

The material studied as well as sea and age distribution ore listed In Table 1.
In the vinyl-chloride-assoclated material is a series of cases In which multiple biopsies or 

biopsies and subsequent autopsies could be studied. The fibrotic precursor lesion was 
identified in biopsies and occasionally In autopsy specimens in areas sufficiently removed 
from the angiosarcoma to reasonably exclude mechanical or other effects. These were male 
patients, ana the estimated exposure to vinyl chloride varied from 12 years to 28 years; the 
average exposure was 19.6 years. The latent period between first exposure and diagnosisof 
angiosarcoma ranged from 12 to 38 years; the average latent period was 22.3 years.

The arsenic-associated lesions were the result of exposure to Fowler’s solution for many 
years for psoriasis or asthma; in the 4 cases for which detailed information is available, the 
duration of exposure ranged from 10 to 17 years, with a mean of 14 years. Thorotrast had 
been gtven for radiologic visualization of. primarily, brain lesions many yean ago. When 
Thorotrast administration could be verified, records indicated that it had been given 16 to 
40 years before the patient sought medical care for a hepatic disease.”

The patient material designated "unknown" represents the histologically completed 
part of a survey of cases of hepatic angiosarcoma of unknown etiology retrospectively 
reviewed after death certificate, autopsy, or surgical biopsy recorded the above diagnosis. 
Among 117 cases, 4 were children. In this survey the cases not conforming to this diagnosis 
were eliminated, and in the confirmed cases a search for etiologlc factors was Initiated but 
is not complete.” Among the factors under consideration are previous liver disease, other 
chemicals, and various sources of exposure to known etiologic agents such as arsenic.

Results
Features Distinguishing Etiotogic Fedors

The same pattern and evolution were encountered in all the cases 
studied. Independent of the etiology, with hardly any exceptions. The 
most prominent feature of the Thorotrast-associated lesions was deposi­
tion of large amounts of Thorotrast In dense connective tissue in the 
capsule and in the portal tracts but often also within the parenchyma. 
Proliferation of bile ductules was absent or only rarely seen In the Thoro* 
trast-associated cases, in contrast to the vinyl chloride and arsenical as well 
as cryptogenic cases, in which marked bile duct proliferation was com­
mon. Hematopoietic foci were found in cases of each etiology. Therefore,
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In the following presentation of the observations, little reference will be 
made to etiology. The same holds true with few exceptions for the legends 
of the illustrations.

Precursor Stag*

This stage was characterized by hepatocytic proliferation associated to 
varying degrees with sinusoidal lining cell proliferation and with focal 
sinusoidal dilatation. The hepatocytic hyperplasia was observed in two 
forms which varied In size and degree of demarcation, uniformity of 
hepatocellular hyperplasia, and extent of associated sinusoidal lining cell 
activation and fibrosis.

in the first form, multiple, poorly circumscribed foci of hepatocytes 
exhibited variations from the surrounding parenchyma. The cells varied 
in size and formed two-cell-thick plates with their nuclei adjacent to the 
sinusoidal border. Binucleated and even multinudeated hepatocytes were 
seen (Figure 1). The bile canaliculi were sometimes dilated but devoid of 
hile plugs. Lipofuscin pigment was often increased. The sinusoidal lining 
cells in these fod were increased in number and varied in morphologic 
appearance. They included normal endothelial cells, plump cells with 
spindle-shaped nuclei and with diffuse PAS-positive diastase-resistant 
reaction of the cytoplasm, a few macrophages, and many lipocytes, identi­
fied by small fat droplets. The silver-impregnated reticulum framework 
was barely increased.

The second form was observed when transformation to angiosarcoma 
was present or subsequently established. A uniform, conspicuous hyper­
plasia and hypertrophy of hepatocytes in contiguous, almost nodular 
areas, was associated with an even more conspicuous increase in various 
sinusoidal cells (Figure 2). The sinusoidal cell proliferation included nor­
mal and enlarged endothelial cells, macrophages with PAS-positive dias­
tase-resistant granules, lymphocytes, and occasionally plasma cells or 
segmented leukocytes (Figure 3). This sinusoidal cell reaction differed 
from that seen in hepatitis in that it was not associated with degeneration 
and necrosis of hepatocytes. The reticulum framework was increased in 
silver stains and showed an excess of both longitudinal and cross fibers. 
The irregular areas with increased reticulin were recognized under low- 
power magnification (Figure 4). The areas of hepatocytic and sinusoidal 
cell hyperplasia and hypertrophy distorted the lobular architecture. The 
areas usually involved only part of the lobule but occasionally extended 
into a neighboring one. They were usually closer to the portal tract than to 
the central zone and were not round but garland-shaped. The surround­
ing parenchyma, also curved, was either normal or compressed (Figure 5). 
The hepatocytes in the compressed areas often revealed degeneration.
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and PAS-positive macrophages accumulated while the reticulin frame- 
work was condensed. Sometimes these compressed zones were hyperemic 
or hemorrhagic. After Thorotrast exposure, Thorotrast granules were 
found in the macrophages of the compressed areas; they were absent or 
infrequent in the hyperplastic areas. Bile plugs were noted on the border 
between the hyperplastic and the compressed areas.

The mixed hyperplastic areas differed from nodules In multiple nodular 
hyperplasia of humans and from the hyperplastic areas and neoplastic 
nodules of rodents by a) proliferation of various sinusoidal cells, b) 
increase of the reticulin framework, and c) garland-shaped outline.

Focal sinusoidal dilation observed frequently in the precursor stage 
involved in part portions of the mixed hyperplastic areas and in part the - 
surrounding parenchyma, without relation to lobular topography. The 
cells lining the irregularly dilated sinusoids were increased in number 
(Figure 6) and the surrounding reticulin framework was thickened.

Nonspecific alterations in the surrounding parenchyma included occa­
sional focal steatosis and clumping of hepatocytic cytoplasm. The portal 
tracts showed varying degrees of fibrosis which sometimes disrupted the 
limiting membrane and extended into the periportal parenchyma. Portal 
fibrosis was occasionally associated with proliferation of bile ductules and, 
in a few instances, with accumulation of iymphoid cells around bile ducts 
(Figure 7). This pericholangitis was usually accompanied by diffuse cana­
licular cholestasis.

Where it was possible to study the capsule, it showed focal capsular and 
subcapsular fibrosis in vinyl-chloride-associated cases. In the Thorotrast ' 
cases, these fibrotic areas contained Thorotrast deposits. Inflammatory | 
cells were not noted in the areas of capsular fibrosis.

Transition to Angiosarcoma

Five processes participated to varying degrees in the transition to 
angiosarcoma: 1) proliferation with increasing anaplasia of intralobular 
endothelial cells; 2) initial hyperplasia of hepatocytes followed by atrophy 
and disappearance; 3) increasing fibrosis in perisinusoidal spaces; 4) pro­
gression of sinusoidal dilatation to peliosis; and 5) sarcomatous transfor­
mation of lining cells of sinusoids and of portal capillaries. The combina­
tion of the processes resulted in three pathways to angiosarcoma:

1. Intralobular growth with fibroplasia. The number of sinusoidal cells 
in the hyperplastic areas increased further so that they were in places 
arranged in more than one layer, although flat endothelial cells lined part 
of the sinusoidal spaces. The conspicuous hepatocytic hyperplasia might 
result in hepatocytir trabeculae lined by increased sinusoidal cells (Figure

APOOO19563
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8). The Disse space was widened and filled with many reticulum fibers In 
layers of variable thickness since cross fibers were also irregularly in* 
creased. It contained fibroblasts and many lipocytes. Some sinusoidal 
lining cells had a bulky cytoplasm and hyperchromatic nuclei; similar 
cells were found also in the Disse spaces and indented adjacent hepatocy- 
tic plates. The sinusoids were either narrowed or somewhat dilated in 
places and contained an increased number of inflammatory cells. Even­
tually, spindle-shaped lining cells predominated, while lymphocytes, 
macrophages, and other inflammatory cells disappeared. Atypical cells 
formed multiple uniform layers lining the sinusoids and, because of 
increasing atypia and anaplasia, were considered to be angiosarcoma cells. 
Further progression was reflected in several features which occurred 
coincidentally with the previously described changes: a) Hard connective 
tissue (Type I collagen) associated with elastic fibers increased con­
spicuously around angiosarcoma cells within and around vascular spaces 
and compressed adjacent hepatic plates which atrophied and resembled 
bile ductules (Figure 9) and finally also disappeared. Fibrotic areas often 
became hyalinized and replaced many lobules, b) The angiosarcoma cells 
filled and extended the sinusoidal spaces to interfere with micro­
circulation, and the hepatic parenchyma showed anoxic necrosis (Figure 
10). c) The angiosarcoma cells formed large clusters and, occasionally, 
solid nodules (Figure 11) composed mostly of spindle-shaped and some­
times of polyhedral cells.

2. Intralobular growth with sinusoidal dilatation. This pattern was an 
accentuation of the sinusoidal dilatation which was noted mainly in the 
mixed hyperplastic areas. It was characterized by further proliferation of 
sinusoidal and perisinusoidal cells. With increasing dilatation, adjacent 
hepatic plates were disrupted so that small cystic spaces formed by 
confluence of dilated sinusoids. These irregular spaces were separated by 
plates of hyperplastic hepatocytes (Figure 12) and the surrounding frame­
work was remarkably thickened (Figure 13). Often, hematopoietic cells 
accumulated in the dilated sinusoids. Into larger spaces, blindly ending 
spurs of hepatocytes extended, covered by atypical sinusoidal or angiosar­
coma cells. Eventually, the diffuse irregular loosening of the parenchymal 
architecture by some uniform and some irregular sinusoidal dilatation 
produced a plexiform, trabecular arrangement of the hepatocytes, with 
great variations in the quantitative relation between hepatocytes and 
sinusoidal cells. Initially the hepatocytes appeared hyperplastic and ar­
ranged in two and more cell layers around bile canaliculi which often 
contained bulky bile thrombi (Figure 14). When the hyperplastic hepa­
tocytes predominated, the picture resembled the trabecular type of he-
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patocellular carcinoma although the hepatocytes were not anaplastic. The 
considerably widened Disse spaces around the trabeculae contained a 
variety of mesenchymal cells, including segmented leukocytes, macro- . 
phages, lipocytes, and lymphocytes, as we!! as spindle-shaped angiosar­
coma cells (Figure 15) and a significantly increased, irregularly arranged 
reticulum framework. The angiosarcoma cells, often in two layers, did not 
contain PAS-positive glycogen-resistant granules indicative of phago­
cytosis, nor iron granules or Thorotrast, even when the latter was found in 
other locations. The destruction of the lobuiar architecture by the de­
scribed loosening need not involve the portal and the central canals. They 
remained as beam-like trabecular structures containing vessels and bile 
ducts and traversed the enlarging blood spaces. They were covered by 
layers of angiosarcoma cells, which also infiltrated these beams which 
underwent hyalinizing fibrosis (Figure 16). Bile ductules were similarly 
initially preserved and appeared also as trabeculae. The blood spaces 
eventually became grossly visible blood cysts in which fibrin clots formed.

Another variant of the trabecular form of angiosarcoma was gradual 
fibrosis in the hepatocytic cords while inflammatory cells disappeared 
(Figure 17). Hard, Type I collagen, intermixed with elastic fibers, formed 
in the reticulin matrix and predominated in later stages.

A third variant was relatively thin fibrotic stalks lined by spindle-shaped 
angiosarcoma cells, presenting a papillary arrangement (Figure 18).

In all three variants, angiosarcoma cells also formed solid clusters and, 
eventually, nodules.

3. Portal growth. Mainly spindle-shaped angiosarcoma cells lined capil­
laries or lymphatics of the portal tracts or appeared single or in small nests 
in their connective tissue (Figure 19). This was associated, even in small 
lesions, with involvement of the periportal parenchyma. Only in few 
instances was angiosarcoma restricted to the portal tracts. Thus, portal 
Involvement appeared to be caused by spread of intralobular angiosar­
coma. This growth pattern was accompanied by proliferation of bile 
ductules surrounded by inflammatory cells intermixed with angiosarcoma 
cells. Considerable fibroplasia, mainly of reticulin character, but, sub­
sequently, also hyalinized collagen, produced masses of fibrous tissue, 
with varying amounts of either ductules or angiosarcoma cells together 
with occasional solid nests of predominantly spindle-shaped angiosarcoma 
cells.

Portal angiosarcoma was accompanied in a few instances by connective 
tissue septums containing proliferated bile ductules, some venules and 
arterioles, and angiosarcoma cells intermixed to various degrees with

’ >mmatory cells. These septums formed bridges connecting portal
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tracts with each other or with central canals. They subdivided the lobules 
to create the picture of a cirrhosis (Figure 20). In the thus formed 
parenchymal nodules the bepatocytic plates were rearranged, usually in 
layers two and more cells thick, but, in contrast to common cirrhosis, they 
had an increase in reticulin and in sinusoidal cells surrounding the hepa* 
tocvtes.

Variations in An |to sarcoma Pattern

Clusters and nodules were composed of angiosarcoma cells of two 
types. One type was spindle-shaped and had large nuclei and distinct 
cytoplasmic extensions (Figure 11). The nuclei were often hyperchromatic 
and sometimes multiple, but nucleoli were small Few vascular spaces 
w ere lined by angiosarcoma cells but, occasionally, by flat endothelial 
cells. The other type of cell was large and had abundant cytoplasm. These 
polyhedral cells were often multinuclear and showed greater tendency for 
anaplasia than the spindle-shaped cells (Figure 21). The polyhedral cell 
nodules had few vascular spaces, while necrosis and hemorrhage were 
common. Transitions between and admixtures of both types of cells were 
frequent. The polyhedral cells were not intermixed with inflammatory 
cells except following necrosis. Sometimes they formed multiple layers 
lining blood-filled cystic cavities (Figure 22).

Roth types of nodules, which also were grossly visible, compressed the 
surrounding parenchyma and had often a connective tissue pseudo- 
capsule. They were frequently associated with invasion of veins by tumor 
cells, mainly of branches of the portal vein. Extensive necrosis was com­
mon with or without vein invasion. With silver stains, some areas of 
necrosis showed persisting hepatic trabeculae and portal tracts, while 
others failed to reveal remnants of hepatic structure.

Specific developmental patterns were distinguished to trace the evolu­
tion of the multicentric angiosarcomas to sinusoidal, trabecular, papillary, 
portal, and nodular end stages.* Combinations, however, of several pat­
terns were usually seen in different parts of the same liver. For instance, 
fibrosing areas around hepatocytes, presumably derived from intralobular 
lesions, merged with others around proliferated ductules originating in 
portal tracts. Two cases of unknown etiology had a combination of both 
angiosarcoma and hepatocellular carcinoma. In one of them, nodules of 
these two types of malignant growth were separated by a fibrous pseudo- 
cupsule (Figure 23).

Additional Futures

Foci of hematopoietic cells, mainly nucleated red cells but also mega-
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karyocytes, were frequent in all forms of angiosarcoma (Figure 24). The 
hematopoietic cells were also in the perisinusoidal space but more Fre­
quently in the spaces lined by the angiosarcoma cells. The portal tracts 
showed variable amounts of lymphocytic infiltration. Bile ducts and due* 
tules showed not only proliferation of their epithelial cells, associated with 
hyperchromasia and formation of several layers, but also excess mucus 
formation, irregular dilatation, and out-pouching of epithelium into the 
surrounding, often hyalinized, connective tissue.

Extrahepatic metastases (although multicentric origin is not excluded) 
of either spindle*shaped or polyhedral cell character were reported in 695 
of the cases (Table 1). There was a lower percentage of metastases in those 
of known etiology, notably Thorotrast, than in those of unknown etiology, 
but the differences are probably not significant. The autopsy records of 
the entire series list Involvement of other organs as follows: lung and 
pleura (35%), spleen (28%), lymph nodes (25%), bone (23%), adrenal 
glands (14%), diaphragm (9%), heart (8%), and brain (8%). Many other 
organs were involved rarely. Spleen involvement was recorded far more 
frequently (36%) in the group of unknown etiology than in the vinyl 
chloride (13%) or Thorotrast group (11%).

Diignoss

Diagnostic criteria are particularly important in the evaluation of 
biopsy specimens. The following features proved useful in the survey of
the material. The trabecular pattern with sinusoidal dilatation was most
diagnostic when plates of hyperplastic hepatocytes were covered by single
or multiple layers of angiosarcoma cells and hepatocytic spurs extended
into blood-filled spaces. A second diagnostic feature was anaplasia of 
sinusoidal lining cells with or without an associated inflammatory reao* 
tion, especially when accompanied by sinusoidal dilatation and peri­
sinusoidal fibrosis. The diagnosis of angiosarcoma was more difficult when 
only a few anaplastic cells were observed in the sinusoids since lymphoma, 
myeloma, or single metastatic carcinoma cells had to be excluded. The 
association with inflammation is characteristic for angiosarcoma. A third 
feature, more readily overlooked especially in small biopsy specimens, is 
angiosarcoma cells mixed with inflammatory cells and proliferated bile 
ductules in portal spaces. Solid tumor nodules offered the greatest differ­
ential diagnostic problem; particularly, polyhedral cells are difficult to 
distinguish from hepatocellular carcinoma and other types of sarcoma. 
Connective tissue stains, including silver stains, assist in the distinction 
from hepatocellular carcinoma. Frequent misdiagnoses were encountered 
in the material available for study because lymphoma, heman-
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Table 1—Reviewed Hepatic Angiosarcoma Material

1 Sex
Age

at death (yrs) Race Specimens

Etiology No. M F Average Range W B Biopsy Autopsy

Biopsy
snd

autopsy

No. of 
cases with 
metastases

Vinyl chloride 19 19 — 52 36-67 19 13 17 11 10/16*
Thorotraat 26 19 7 54 32-73 25 1 9 19 2 6/19
Fowler's solution 
Unknown

5 4 1 49
4mo

41-56 5 2 5 2 3/5

Children 4 1 3 3
13

- 4 4 4 4 3/4

Females 26 28 57 18-62 23 3 13 IS 3 16/18
Males 66 85 _ 61 16-69 81 3 22 70 7 50/66*

Total 167t 128 39 — — 157 7 63 133 29 90/130

■ information about metaataaes not aval labia (or 1 vinyl chloride and 2 mala cases, 
t Include* 2 orientals and 1 whose race was unknown.

•ftsar* . . •
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TexT-nevns 1—Proposed schema of evolution of hepatic angiosarcoma (AS).

giopericytoma, mixed mesenchymoma, hemorrhagic hepatocellular carci­
noma, or various types of metastatic tumor were diagnosed as angiosar­
coma.

The mixed hyperplastic areas are not readily diagnosed in needle biopsy 
specimens. Silver stains are then most Kelpful.

Discussion '
Morphologic study of a large number of cases of angiosarcoma and their "

developmental stages revealed few, if any, differences between the cases 
induced by agents such as vinyl chloride, arsenic, Thorotrast and those in ^ 
which no etiologic agent has been established. Intensive study of a far - } 
larger number of cases did not confirm our early impression that vinyl- - 
chloride-related angiosarcoma differs morphologically from cryptogenic . £
cases." This suggests that in cryptogenic cases, environmental factors are „■ 
responsible, the nature of which is being sought by intensive epidemio­
logic studies.’" The available surveys’*’*0 indicate a recognized environ- 
mental etiology in only a small percentage of cases of hepatic angiosar- - ‘ 
coma. ’ %.

The observations provided information of potential assistance in the 
diagnosis of the lesion, including precursor stage. This Information 
should be helpful in the dine ^ ndustrial hazards. The enforcement
of strict hygienic regulatin .ced the levels of vinyl chloride in
polymerization plants c es where polyvinyl chloride is pr
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essed.*1,7* Presumably no additional instances of initiation will occur. 
However, in view of the long period of promotion of tumors, addi­
tional cases of angiosarcoma, unfortunately, have to be expected in 
the future. The differential diagnostic criteria may have practical impor­
tance if other environmental and industrial hazards produce the same 
morphologic sequences.

The diagnostic significance of the characteristic precursor stage of 
mixed hyperplasia and hypertrophy of hepatocytes and sinusoidal cells, 
frequently associated with sinusoidal dilatation, may be helpful in screen­
ing. although its specificity requires further study. It is best recognized in 
silver stains even with low-power examination.

The second purpose of this paper is an attempt to better understand the 
development of hepatic angiosarcoma (Text-figure 1). Characteristically it 
entails, at least in early stages, a proliferation and hyperplasia of both 
hepatocytes and sinusoidal cells. The metabolic factors accounting for this 
interplay remain to be established. The appearance points to a prolifera­
tive. potentially carcinogenic stimulus for the hepatocytes. This is sup- 
portod by occasional primary hepatocellular carcinomas seen after arsenic 
and Thorotrast and, in rare cases, after vinyl chloride exposure. In young 
rats with less-developed microsomal biotransformation, including lesser 
metabolite degrading activity,” vinyl chloride exposure leads more fre­
quently to hepatocellular carcinoma than in adult rats.10 This observation 
points to the possibility that variations in enzymatic biotransformation 
nuy determine the type of tumor that develops. In experimental animals, 
Ikith angiosarcoma and hepatocellular carcinoma have been produced, 
sometimes simultaneously.71 In human hepatocellular carcinoma, varying 
degrees of sinusoidal celt activity are noted, also expressed in variations of 
the reticulum framework around the trabecular form of this tumor. This 
suggests variable stimulation of sinusoidal cells even in frank hepatocellu­
lar carcinoma. Cases of both tumors in humans have been seen very 
rarely. Thus, the interaction between carcinogenic effects on sinusoi­
dal cells and hepatocytes Is a promising area for further study. Peculiarly, 
in Thorotrast-induced epithelial tumors, bile duct carcinoma may be more 
frequent than hepatocellular carcinoma.7* The described alterations of the 
hilc ducts in the angiosarcomas studied in this series suggest a carcino­
genic stimulus on bile duct cells, but the possibility that this is only a 
secondary reaction to the presence of a tumor in the liver cannot be 
excluded.

Reports of intensive investigations of the metabolism of vinyl chloride 
are available.41'**'** It is transformed by hepatic microsomal action to 
mutagenic•**" and potentially oncogenic*7 metabolites which covalently 
hind to DMA**'** and are injurious to hepatocytes in animals exposed to
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very large doses of vinyl chloride.*0 These metabolites are then rendered 
inactive by enzymatic or nonenzymatic action or by binding to gluta­
thione.11

In the precursor stage, significant degenerative alterations of the hepa- 
tocytes, such as steatosis, focal necrosis, and llpofuscin deposits which are 
not age-dependent, have only been recognized histologically after short 
intervals between exposure and biopsy; these features subsequently re- - 
gress.*1 This explains why conventional liver function tests are of little 
diagnostic value in this stage. Only with progression of the process to 
tumor formation appear measurable alterations of hepatic function. An­
giographic ** and scintigraphic*1 demonstration of the lesion has greater 
diagnostic value and the lesions are also reflected in hemodynamic altera­
tions.*4

A predominant early alteration is the sinusoidal cell proliferation associ­
ated with sinusoidal dilatation and fibrosis. While in such stages these 
cells are intermixed with various inflammatory cells, a transformation to 
angiosarcoma cells is associated with a disappearance of the other 
mesenchymal cells in all growth patterns. Hypothetically, the inflamma­
tion may have a suppressing effect from which the angiosarcoma cells 
seem to escape. Azoxymethane-lnduced angiosarcoma growth is stimu­
lated by antilymphocytic serum which has no effect on the hepatocellular 
carcinoma produced by this agent.** An immune complex disorder has 
been claimed as the basis of the vinyl chloride injury.** This could explain 
the inflammatory reaction in both parenchyma and portal tracts.

Transition to angiosarcoma cells from the sinusoidal lining cells could
be traced. They appeared to be derived from endothelial cells, not only 
because they were devoid of any phagocytic activity but also because they 
were clearly distinguished from phagocytic macrophages. Their origin 
from endothelial cells was also confirmed by electron microscopic study.** 
However, better confirmation by use of histologic markers of endothelial 
cells, for Instance, Weibel-Palade bodies,** or of catalase and per­
oxidases " is desirable. The angiosarcoma cells exhibited various forms of 
arrangement to include a) lining or tectorial, b) enveloping hepatocytes or 
bile ductules, c) vasoforming, or d) solid. They were either spindle-shaped 
with relatively little cytoplasm or polyhedral. The latter sometimes resem­
bled epithelial cells and thus created differential diagnostic problems. The 
solid or nodular forms developed from almost any growth pattern, includ­
ing the intralobular, the portal, and the trabecular.

Angiosarcoma may develop in the lobular parenchyma and in the portal 
tracts. The primary growth in the parenchyma appears to be far more 
frequent, with the invasion of the portal tracts being secondary. In the

~ I

fibi
in

AR00019571



Yd. 92. No. 2 
August 1978

HUMAN HEPATIC ANGIOSARCOMA 962

fibrotic stages particularly, both growth patterns are combined, reflected 
in the presence of both hepatocytes and ductules.

The sinusoidal dilatation found in the majority of instances is not 
explained by passive congestion because of its irregular location in the 
lobule. Similar forms of sinusoidal dilatation without angiosarcoma have 
Inm reported in women taking oral contraceptive drugs100 and in men 
and women receiving large doses of anabolic steroids.101 In the latter 
Ca«i*s. the peliosis may be sufficiently advanced to produce hepatic failure. 
In these instances, it has been explained by Injury to the sinusoidal 
lining11* and this was also demonstrated In vinyl-chloride-intoxicated 
mice.*1 The observations here are in keeping with this assumption of a 
Mnusoidocidal effect. In contrast to this, primary peliosis, the progression 
of which to large bloody cysts is associated with persistence of hvalinized 
i-onucctive tissue beams, best seen in silver stains, is a secondary peliosis 
occurring within angiosarcoma nodules undergoing extensive central ne- 
cro'N and hemorrhage. In these instances no septums remain in the silver 
stains. Necrosis with hemorrhage is the predominant gross manifestation 
•<f those tumors.

The relation of the sinusoidal cel! hyperplasia to fibroplasia represents 
an interesting problem. The excess of perisinusoidal and sinusoidal cells of 
M'viral types, accompanied at least initially by hepatocytic hyperplasia, 
»j*. regularly associated with excess reticulum fibers. This reticulin in- 
cTca5e was also found in the presence of sinusoidal dilatation and was a 
u-cful diagnostic criterion. The morphologic appearance suggests a fibro­
blastic activity of some of the perisinusoidal cells.101 Increased and en­
larged Ito cells104 or lipocytes,1" small fat droplets containing peri- 
umisoidal cells, were observed In light and in electron microscopic 
itudies,,1*0T,t"*l0T particularly in the flbrotic precursor stage. They are 
considered precursors of fibroblasts.1"1100 Their transformation to fibro­
blasts is associated with formation of collagen Type III, mainly reticu­
lum.1" Also, the splenic enlargement after vinyl chloride exposure results 
partially from proliferation of fibroblastic cells.110 Subsequent stages of the 
hepatic lesion are associated to a varying degree with desmoplasia, either 
in tlso form of a creeping fibrosis around hepatocytes, often in pseudo- 
ductular arrangement or around bile ductules, or as massive hvalinized 
fihrosis. Then hard, collagen Type I, a different gene product than colla­
gen Type III, develops within the reticulum and eventually replaces it. 
This implies a significant desmoplastic potential of the tumor, although 
tlir role of the fibroblasts in the later stages has not been established. A 
peculiar form is the septal fibrosis which leads to an almost cirrhotic 
picture.
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The characteristic abundance of hematopoietic cells, including mega. .iZ 
karyocytes, in the developing angiosarcoma, both intrasinusoidal and 
perislnusoidal, may reflect a local formation of these cells in the activated rv 
mesenchymelM or bone marrow irritation.

The great variability in appearance of the tumor is accounted for by the 
variable growth potential of hepatocytes and sinusoidal cells and by the 
irregular tendency for fibrosis and sinusoidal dilatation. However, in 
virtually all cases a multicentric angiosarcoma of yariable type results.
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ANESTHESIA XXVII. NABCOSIS WITH VINYL 
CHLORIDE V

Bpt—' H. Oo*m Ph.IX, C. Jnujwr Caca, PjlD^ an lomx C. Kuto, 
Ja, Pn.D, with (he technical wwwUiwf of Uni Jamb BaomwaIA, B.A.

Jtdtrmn, Xd.
toMlrci Nr foMbatlco DetmV It ttM

js oar etudieR <m vmrioue volatile organic compotwd* avaltoMe as im- 
toletion aneothetke, oar attention wan directed to vinyl chloride. Vinyl 
•hloride ia an mdmtrial chemical used hi the ayntbeeie of many organic 
irmpoanda. The mbetance is a gu which boila at —18 C. It ia aolable 
in the etherUl solvents sad its vapora an oomhoatiblo.

Tmyl chloride was suggested aa an anesthetic by Patty, et al. (1) 
and tried on human subjects by Schanmann (2) ■ Patty’S experiments 
r*a gmaea pigs revealed that the action cf vinyl chloride was aimOar to 
that of ethyl chloride and lese harmful than either chloroform or car­
ton tetrachloride. According to Bchaamana the narcotie limiting eon* 
nutrition for man ia 7 to 10 per cent; 12 per oent a dangerous. In our 
■'Indies, planned to give a first approximation of the anesthetic ayn* 
ilrmne ef vinyl chloride, we suggest that this compound not he used as 
an anesthetic in man.

dtemotMeropevtie Contideratmu: There ia a dictum m phamacol* 
tgy (3) that potency and ansatarmrion parallel each other among analo- 
vorn organic eompoonda. Thin holds fer ethane and its more potent 
naAlogM, ethylene. It is also true for ethyl ether and its mors potent 
analogue, divinyi atbeyi 3Therefore, one might expect that vinyl chlo­
ride would bihirinore potent anesthetic than its analogue, ethyl chloride. 
Thi« rslatj.eae|iipnh<WfeWQ iflptars not to obtain between these two 
dilorinatefl hydniMarber^t'.'YCiWet^V chloride, 3.8 to 45 volumes per 
1141^'^ required for antithesis with 20 tog. per cent in the blood. 
*rhat«ann (2) wed 7 to 10 volumes per cent of vinyl chloride to pro­
duce anesthesia and fonnd 17 to 20 ng. per cent m the Hood. Oar ob- 
xtrilioaR in dogs conform well to the indication af these data, aamely, 
that (here is tittle difference ia potency between the saturated and the 
nmaturated analogues, and actually ethyl chloride appears to be the 
Wore potent

* Ito Dm PgSMt—U ef nuamlip wf TiftMafy, MaS sf Jletohs mti Dm
***’7, H lUrylmi, BaKhMR.

I Tk npcMt *f cue mwHpil«i m tofrayri ysitlalir *T • (•*>* n*M the OW» 
^■IM wM Huitolalu Ciiukj •( ClerrieM, Ohto.
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R, H. (Win, r. 3. Pam Ann 3. (). Khaxtx, Jm. XM. 1*»
Obserrotion AnettMtsiat f« Doga: Two dof were anesthetized with 

vinyl chloride * being mixtures of the gs* and oxygen. For indoctioa 
the concentration of the gaa momentarily me allowed to ran to 90 vol­
ume* per cent and then ndwcd to 7 *olunM per eent Indoetioa vu 
rapid. There was continuous “crowing” even under deep anctthnia. 
There waa mseh salivation. Abdominal relaxation was good, bat the 
lege ahowed rigidity and ineoordinated leg nwrentnU throughout the 
anesthesia. The recovery period was prompt hat accompanied by 
riolent excitation.

In a third dog anesthesia vu produced aaiag 25 roiimca per eent 
momentarily, and a similar syndrome earned.

Blood Pressure m Dog* -. Tovr doge were prepared for blood pres- 
sate tracing* by cananbting the femoral artery. The operation war 
performed under monocaine hydrochloride local aneatheaia. After a 
normal Mood pressure tracing bad been obtained, the animals were 
aneetbctiied with vinyl chloride-oxygen mixtam, Doing 19 volumes per 
eent of the former. In all 4 cases the magnitude of the blood pressure 
remained within normal limits daring anestheem. There was definite 
evidence of eardiae irregularity, however, such aa intermittent tachy­
cardia, extraventricular systoles and vagal bents, line irregalaritiee 
disappeared npm changing tbs anesthetic to ethyl ether. These cardiac 
disturbance* confirmed onr etethoseopie observation* on the unoperated 
dogs.

^ Electroemrdiognpkie Studies hi Dogs; Six dogs were anesthetized 
with vinyl chloride-oxygen mix fares, using 10 volumes per cent of the 
former, Etootrocardiographie records, lead II, were made at light 
snrgical aneetbeeia, surgical anesthesia and threatened respiratory col­
lapse. All of the animals manifested marked changes in cardiac rhythm 
in snrgical anesthesia. Marked tachycardia followed by bradycardia 
was typical. Ia 2 of the 8 animals the B-»pik« was inverted daring 
surgical anesthesia and in 1, evidence of incipient ventricular fibrilla­
tion obtained. Inversion of the B-eptfce with bradycardia is shown ia 
the record from, dog 6* lead XI, chart 1.

Abnormalities in tike QR8 complex wet* fownd ia all 6 doge varying 
from ninne arrhythmia and transitory ubine left axis deviation to 
very serious conditions me)tiding aarienknenttisalar Mock, ventrientar

*Tfc* HqlriMa Mai hKw WM «N Wi|Wl> ht atoper tel; imWfl Iff.X 
Rato «f MnbM CImMi lac, tteRtow^ Md. R vac WcMMccS vtth S3 net *< 
i nsaj nw iSaict etc ceaqaaal waa farWal a, fcMcm:

"Ttayt cHirtli «f atAi% Vr *•%■* fwUj MMaSSy Mg ty «S|*l MrMMaUfSw. 
U na. ef ciariic*, aa* a (ia aaUM; vcc anfU) IUWH to wam MtUenOftoe*. 
Tto atfaund *ayt eHwHi «w »toi< wH» tape— laialna tUwMc, ylMphwto act*, out 
Mai ever fOaiat fataaatw IjJiaHt. The pariScS rtori a*WWa vac (ml to at* tto 
Mb*** •pcritcMtom:

AccCyfevct Kai Vy aait 
IW Artel*!
AaMbi Noam,
TrtaMwtBvtot! Ttoc,"

rtto tod.
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D. Koischwitz und Mitirb.: Das vinykhloridinduzierte Leberangiosarkom

mit haufiger Abbitdung einer intratumoralen Cholelithiasis. 
Niche nur die bcstehcnde Lebcrinvaaion per contimutatem, 
londern auch die zum Zritpunkt der compute rtomographi- 
schen Diagnose bereits vorlicgende hamatogene und lympho- 
gene Metasusierung des biliiren Karzinoms erklart, jedoch 
unverandert das therapeufische Dilemma und die ungiinstige 
Prognose dieser Tumoren.
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Das vinykhloridinduzierte Leberangiosarkom und 
hepatozellulare Karzinom
Von D. Koischwitz, W. K. Lelbach, K. Lackner und D. Hermanutz

3 Abbildungen

Radiologlsche Kllnfk (Direkior: Prof. Dr. P. Thura) und Medizinische Kllnilc (Direkior: Prof. Dr, M. J. DengJer) 
der Univertitat Bonn

Es wird iiber drei Patienten cines PVC-herstellcnden Betriebes 
berichtet, die an Angiosarkomen der Leber, in einem Fall kombi- 
niert mit einem multilokularen primaren hepatozellularen Karzi­
nom, erkrankten. Epidemiologie, Klinik und Diagnostik unter 
besonderer Beriicksichtigung der angiographischen, sonographi- 
schen und computertomographischen Befunde werden diskutiert. 
Dabei erweisen sich die nicht-invasiven Uncersuchungsverfahren 
Computertomographie und Sonographie als Mittel der Wahl, wenn 
nach einer VCM-Langzeitexposition ein Angiosarkom der Leber 
angenommen wird.

Vinyl chloride-induced angiosarcoma 
and hepato-cellular cardnoma of the 
liver

Three patients with industrial 
exposure to PVC are described, who 
developed angio-sarcomas of the 
liver; in one patient this was 
combined with a multi-locular 
primary hepato-cellular carcinoma. 
The epidemiology, clinical features 
and diagnosis are discussed, with 
particular reference to angiography, 
sonography and computerized 
tomography. The nor-invasive 
methods, such as computerized 
tomography and sonography, are the 
techniques of choice if an angio­
sarcoma is suspected after long
exposure to PVC.

Die Toxizitlr des Vinylchlorid* ist erst in jungster Zeic 
(1970-1974) erkannt worden, obwohl scit iiber 40 Jahren 
Polyvinylchiorid (PVC), einer der am haufigsten verwendeten 
Kunststoffe, durch Polymerisation des gasfbrmigen Monomers 
(VCM) groGtechnisch hergescellt wird. Erste Berichte aus Rut­
land iiber Leberschadcn, als „chronische epithelialc Hepatitis” 
beieichnet (Tribukh et al. 1949), sowie weiterc Hinweise auf 
die Toxizitar des Vinylchlorids aus Rumaru'en (Sudu et al. 
1963) fanden anfangs wenig Beachtung. Ein groGcrcs (nteresse 
sctzte erst ein, als seit 1966 aus verschiedenen Landem iiber ein 
vorwiegend bei Autoklavenreinigern beobachtetes Krankheits- 
bild berichtet wurde, das auf eine VCM-Langzeitexposition 
zuriickgefuhrt wird und sich zunachst mit der Trias von

Akroosteolysen, Raynaud-Syndrom und sklerodermieartigen 
Hautveranderungen prasentierte (CbateLun und Motillon 
1967, Qordier et al. 1966, Marin et al. 1967, Wilton et al. 
1967).
Tierexperimentelle Unrersuchungen mit geniigend langer Lauf- 
zeit, die der Erforschung der Veranderungen an den Akren 
dienen sollten, deckten erstmaU die onkogene Potenz des VCM 
auf (Viola 1970, Maltoni und Lefemine 1975, Keplinger 
«t al. 1976). Seither folgten zahlreiche Mitteiiungen, die sich 
teils anhand tierexperimenteller Unrersuchungen, toils anhand 
klinischer Beobachtungen mit dem Auftreten VCM-induzierter 
Tumoren befaSten {Crotch und Johnson 1974, Lange et al. 
1974, Makk et al. 1974, Gtdigk et al. 1975). Insbesondere
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284 Fonschr. RSntgensrr. 134,3 D. Koischwitz und Mitarb. I

Abb. 1 a ZOliakographie, arterleile Durchstrfimungsphase. 

Abb. 1 Angiosaikom dar Leber bei VC-Krankheit.

wurde beim Menschen liber das Auhreten von Angiosarkomen 
der Leber, sehr selten auch von hepatozellularen Karzinomen 
berichtet (Creech und Johnson 1974, Lloyd 1974, Delorme 
1978, Gokel et al. 1976, Topper et al. 1978), wohingegen 
aufgrund riercxperimenteller Untersuchungen von Viola 
(1970, 1974) auch mit dem Auftrecen von Ceschwiilsten der 
Nicrcn, des Gehims, des Skeletts, der Haur, des lymphatischen 
und hamatopoetischen Systems gerechnet werden muS,
Seit der ersten Mineilung uber 4 Patienten mit VCM-induzier- 
tem Angiosarkom der Leber in den USA (Creech und Johnson 
1974) hat das National Institute for Occupational Safery and 
Health (NIOSH) bis Hcrbst 1978 weltweit Daten uber insge- 
samt 76 Patienten mit VCM-induziertem Angiosarkom der 
Leber zusammengetragen, davon 68 bei Arbeirem aus der 
unmittelbaren PVC-Produkdon (Spirtas und Kaminski 1977, 
1978). In der Bundcsrepublik Deutschland sind bis Ende 1978 
16 Patienten mit VCM-induziertem Angiosarkom der Leber 
beobachtet worden (Reinl ct ai. 1978). Sicbcn dieser Patienten 
srammen aus einer Gruppe von Arbeitem eines PVC-herstel- 
lenden Betriebes, die sich seit 1970 in klinischer Betreuung der 
Bonner Umversitats-Klinikcn befinden. Uber klinische und 
histologische Befunde bei zwei Patienten dieser Gruppe wurde 
bereits friiher berichtet (Lange et al. 1974, Gedigket al. 1974). 
Bei drei weitercn Patienten diesct Gruppe konnte bereits zu 
Lebzeiten durch radiologische Untersuchungen der Tumor* 
nachweis in der Leber gefuhrt werden. Deshalb soil hier insbc- 
sondere iiber die angiographischen, computerromographischen 
und sonographischen Beiunde der VCM-induzierten Tumoren 
der Leber berichtet werden.

Kasuistik
I. Patient, E. U., 57 Jahre 
ArbeitianamnesellX Tahre VCM-Expruificm-
Ktinik: Im Januar 1975 erstmals Untereuchung in der Medizinischen 
Universitatsklinik Bonn. Leichte Hepatomegalie. Normale MtlzgroGe. 
Deudiche Thrombozytopenie. Piabete* mellims seit 1967.

Abb. 1 b SpatvenCse Durchstrflmungsphase. leberverkteinemng 
mit geschilngeltem Vertaul dot intrafiepaliscswi Art art on. Bereits in 
derarteriellen Phase begirtnsnde(A) und in der venOsen Phase lang 
persislierende, fleckige Kontrastierung eines Angiosarkoma im rach- 
ten Leberiappen.

Laborbtfundt: Deutliche Aktiviratserhohung der alkalischen Phospha­
tase. 45-Minuten-8romsulfaleinterention 20,6%.
Leberszintigramm: Speicherdefekte im lateralen Teil des rechren Le- 
bertappens.
Laparoskopit: Braunliche, flachhockerige bis klcinknorige, zirrhosc* 
artige Leberoberflache mit ausgedehnter flachenhafter, weifilicher 
Kapselfibrose. Zeichen der ponalen Hypertension. Keine umschriebe- 
nen tumorverdiichtigen Areale. Histoiogiscb (linker Leberiappen) ceils 
scptale, reils pottnekrorische Zirrhosc mil maSigcr Parenchymside* 
rose. Perisinusoidale Fibrose. Kettenformige Proliferation sinusoidaler 
(Jferzellen.
Verlauf: Im Juli 1975 erstmaliger Nachweis geringer Osophagusvari* 
ten. In den folgenden Monaten Entwicldung einer Splenomegalie und 
Zunahme der ponalen Hypertension, (m December 1975 rasebe Eru- 
wicklung von Ikterus und Aszites.
Zoliakographie: (5. 12. t975) (Abb. I a und b): Kleine Leber. 
GncMangeVtet Vttlau! der inmWepatiscben Arterien. Kdne auffatti- 
gen TucnorgefaSe. In der parenchymatosen Durchstrfimungsphase 
fleckige Kontrastierung des polyzyklisch bcgrenzten Tumors im latera* 
len Teil des rechcen Leberlappens.
Weiterer Verlauf: Exitus letalis infolge Leberinsuffizienz nach Varizen* 
blurung am 15.12.1975. Autoptiscb ntuitizentrisch wachsendei Ham* 
angiosarkom ira rechten Leberiappen*.
2. Patient, W. F., 54 Jahre
Arbeitsammmse: 10 Jahre als Autoklavenreiniger und weitere 9 Jahre 
(bis 1974) als Vorarbeiter am selben Arbcitspiarz VCM-exponien 
titig.
Klimk: Seit 1972 Diabetes mellims bekannt. Hepatomegalie, alt „Fett- 
leber“ gedeutet. M3£Jge Splenomegalie. Seit 1974 progredienre 
Thrombozytopenie. Im Februai 1975 entmalige Untersuchung in dec 
Medizinischen Universitatsklinik Bonn. Allgemeines Krankheitsgefuhl. 
Teerstiihle. Braunliche Hautpigmentation.
Laborbefunde: Lediglich grenzwemge Ethohung von GesamtbiUrubin, 
SGOT, SGPT, Gamma-GT und BSP-Rerendon.
Laparoskopit: Gernischrformige, mikro- und makronodulSre Zirrhose 
mit zahlreichen flachen, postnekrotischen Narben. Kapselfibrose.

* Die pathologj$cK*morphologischen Befunde verdanken wir Prof. Dr. 
P. Gedigk, Direktor des Parhologischen Institutes der UniversirSt 
Bonn, der gesondert berichten wird.
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Abb. 2a Selective Hepatikographie (24.2.1975). Stark vaskuiari* 
sierter solitirer Tumor im rechten Leberiappen mit Irregul&rem GefSfl- 
bild. Zahlreiche AV*Shunts mil verstftrktam Kontrastmittsldurcfisatz 
durch den Tumor und retrograder Pfortaderdurchstrdmung.

Briunllche Verfltrbung des Leberparenchyms. Zeichen der portalen 
Hypertension. Histolagiscfr. icili septaie, reils posmekrottsdie Zir* 
rhose. Bedeutende Siderore. Fokale Verfettung. Kein Nachweii von 
SinucseUatypien, keine Sinuselctasie. Kein Malignocnnachweis. 
Explorative Laparotomies Keilbiopsien aus bciden Leberiappen. Eben- 
fallt kein Malignomnachweil. Histologie identisch mh Punkrionsbiop-
siebefund.
Rbntgenbefundt
Osophagogramm (22. 2. 1975): Varizen im unteren Otophagus. 
Selective Hepatikographie und initrekte Splenopcrtograpbie 
(24. 2. 1973) (Abb. 2a): Stark vaskularisieiter Tumor mit uhlreichen 
arteriovenosen Shunts, der den gesamten rechten Leberiappen ein- 
nimmt. Linker Leberiappen unauffallig. Retrograde DurchstrSmurg 
der V. portae und der V. mesenteric® superior bei regelrechrer Dutch* 
stromung der V. lienalii ala Zeichen eines intraheparischen Blocks mir 
hepatofugalem Kodate ralkreiiiauf.
Sonograpkle der Leber (GerSt mlr bistabiler Speidierrohre) 
(31. 3.1975): Keine Lebervergr&12erung.Scharfkantige Margo inferior 
hepatis. Zentrai im rechten Leberiappen 8 cm im Durchmesser roessen- 
der Tumor, der bei stufenweiser Schallinrensitatsverstarkung ein 
zunehmende* irregulares Reflexbild zeigr.
Sonographie der Leber (20.10.1977) (Abb. 2b und c): LebervergrdSe- 
rung unter Bevorzugung des linken Leberlappens. Verplumpung des 
Lobus caudatus. Abrundung der Margo inferior hepatis. Diffuse 
Leberparenchymverinderung bei Verstiirkung des Leberstmkrurecho. 
musters. Verstiirkung der Schallabsorption. Multiple, verstarkt reflek* 
tierende Tumoren innerhatb des rechten und linken Leberlappens. 
Diffuse PankreasvergrdSerung mit Verstiirkung des Strukturreflcxmu* 
sters.
Selektive Htpatikograpbie und indirekte Splertopcrtograph it 
(5. 11. 1977) (Abb. 2d und e): Bogige Verlagerung des rechten intra* 
hepatischen Hauptasres der A. hepatica propria durch einen 8 cm im 
Durchmesser messendrn, hypervaskularisicrtcn Tumor zcntral im 
rechten Leberiappen. Multiple weitere, 1 bis 3 cm im Durchmesser 
messende Tumoren rait ausgepriigter Kentrastminelanreieherung und 
langer -speicherung. Keine Darstellung der friiher nachgewiesenen 
retrograden Pfortaderdurchstromung.
Computertomographie (7. 11. 1977) (Abb. 2f und g): Im rechten und 
linken Leberiappen multiple, 2 bis 4 cm im Durchmesser messende, 
id I we ise konfluierende, hypodense Areale mit einer Dichte von nativ 
40 bis 45 Haunsfieldeinheiten, die nach i.v. Kontrastmirtclapplikation 
(100 mi Tetebrix 300} teilwdsc hypodens bleiben, teilweise, bei einer 
Dichte des Leberparenchyms von 65 bis 70 Hounsfieldeinheiten, iso- 
dens werden. In der Differential diagnose wird ein multilokularer 
Tumor oder aber multiple Leberregeneratknoten erwogen.
Weiterer Verlauf: Computerrotnographische undsonographische Kon* 
trolluntersuchungen zeigen tine weitere Zunahme der LcbcrgroGe, eine 
Progredienz der Leberrumoren sowie einen zunchmenden Asziies. Am 
23. 3. 1978 rontgenologist her Nach we is drier Osteolyse im Margo 
lateralis scapulae rechts. Palliative Scrahlenbehandlung der rechten 
Schulterregion und deutliche Bessemng der Schmeraen. Die Osreolyse 
bestiitigt letztiich die Diagnose eines metastasierenden Malignoms, das 
aufgrund der sonographischen, computcrtomographiichen und angio- 
graphischen Befunde in der Leber diagnostiziett worden war. Unter 
weiteret GroBenzunahme der Leber, insbesondere deutlichcr Vergro* 
Gerung des linken Leberlappens, Zunahme des Asxltes und Entwick- 
lung eines auf der Abdomenoberflache siebtbaren Koliateralkreislau- 
fes, progrediente Verschlechterung des Allgemeinzustandet des Pattern 
ten. Anhaltende Blurstuhle mit erheblichem Hb.Abfall. Die Ursache 
der Blutungcn kann endoskopisch nicht eruiere werden (Himobilie). 
Exitus letalis am 7. 8. 1978. Die Autopsie bestiitigt das rontgenolo* 
gisch und klinisch diagnosrizierte metastasierende Lebermalignom; es 
fend sich ein multizenrrisch wachsendes Angiosarkom, kombiniert mit 
etnem multizentriseh wachsenden primarer hepatozellularen Karzi- 
nom der Leber.

3. Patient, B. K., 54 Jahre
Arbeitsanamitese: 18 Jahre VCM-exponiert (bis 1973) in derPVC-
Polymerisation. "l-‘

erstmals Teerstiihle; die Ursache wird in einem blutenden 
Ulcus duodeni angenommen. Emeut Melaena 1970 und 1972. Des*

halb 1972 Magenresektion nach Billroth II. Intraoperativ Feststeilung 
eines Aszites sowie einer vergroSerten, „zirrho$eartigen“ Leber. Histo- 
logiich Iediglich geringe portale Fibrose. Postoperativ erstmals Ikterus. 
im Februar 1973 erstmalige Untersuchung in der Medixinitchen Uni* 
versicitsklinik Bonn. Dabei Druckgefuhl im rechten Oberbaucb. KaU 
teempfLndlicbkeir an Handen und FuSen. Raynaud-Syndrom. Spleno- 
megalie. Leichte Leukopenie und Thrombopenie.
Laborbefunde: Grenzwerrige Hyperbilirubinimie. Geringe Aktivitats* 
erhShung der alkalischen Phosphatase. Alle iibrigen Laborwerte im 
Normbereicb.
Gastroskopie urtd Laparoskopie: Nadiweis von Osopbagut- und 
Magenfundusvarizen. Fein- bis grobknotige Leberzirrhose. Zeichen 
der portalen Hypertension. Histologisch Iediglich geringe septaie und 
portale Fibrose.
Verlauf.■ Trot* Beendigung der VCM-Ex position Progredienz der Oso* 
phagus- und Magenfundusvarizen. Im MSrz 1975 massive Varizenblu- 
tung. Konservarive Therapie. Eine angeratene splenorenale Shun to pe- 
ration wird abgelehnt- Im September 1976 erneute Varirenblutung. 
Endoskopische Osophaguswandsklerosierung und Wiedetholung der 
Skierosiening im Mare 1977. Progredienz der Splenomegalie. Im 
August 1979 rezidivierende Epistaxis. Schmerzen im rechten Ober- 
bauch und Epigastrium. Derbcr, der Leber angehorender Tumor tast- 
bar. Starke Kopfschmerzen rechts parietal. Optische Halludnationen. 
Verdaeht auf Himmetastasen.
Rcntgenbefunde
Computertomographie des Gebims( 12. 1.1980): Multiple Himmeta­
stasen mit perifokalem Odem in bciden Himhemisphiren. 
Sonographic des Oberbauches (1. 2. 1980) (Abb. 3a und b): Ausge- 
dehnter, 12 x 15 cm im Durchmesser messender reflexarmer Tumor 
zentrai intrahepatisch zwischen linkem und rechtem Leberiappen gelc* 
gen, der aus mulriplen, mndlichen Strukturen konglomeratkhnlich 
zusammengesetzt isL Keine LebervergrSSerung. MKfiige Splenomega­
lie. Portale Hypertension mit Erwciterungder Pfortader auf 1,5 em im 
Durchmesser.
Computertomographie des Abdomens (6. 2. 1980) (Abb. 3 c und d): 
Grofier, solitlrer, intrahepatischer Tumor von 15 cm Durchmesser, 
zentrai in der Leber gelegen, sowohl den rechten wie den linken 
Leberiappen betreffend, der sirit nativ hypodens mir Dichtewerten urn 
40 Hounsfieldeinheiren dsntellt und nach i.v. Kontrastmittelapplika- 
rion (100 ml Telebrix300) dem Lebergewebe mit 55 bis 60 Hauns­
fieldeinheiten isodeni erscheint. MSGige Splenomegalie. Lymphkno-
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Abb. 8b TransverBalsonogramm der Leber. LebervergrCUerung. 
Multiple, stark rellektierendeintrahepatlsche Tumoren. WS - Wirbet- 
siule, Ao ™ Aorta, rfJ * rechte Niere.

Abb. 2 Kombinatlon von multilokulSrem Angiosarkom der Leber 
und multilokulSrem primiren hepatozellulSren Karzlnom der Leber 
be! VC-Krankhelt.

Abb. 2c Lortgitudlnalsonogramm des linken Leberfappens' Bevor- 
zugte VerQrOQerurtg des linken Lebertappens und des Lobus cauda- 
tus, Abrundung der Leberkante. Multiple Intrehepatische Tumoren,
D - Dlaphragma, P - Pankreas, Ao - Aorta.

Abb. 2d Selektive Hepatikographie, arterielle Phase (5.11.1977). 
Bog'ige Verfagerung des rechten intrahepalischen Hauptastas der 
A. hepatica propria. GroBer hypervaskularisiartar Tumor inr rechten 
Leberlappen. Weitere stark kontrastanreichernde Tumor an im linken 
Leberiappen.

Abb. 2« Selektive Hepatikographie, venose Phase (5.11.1977). 
Verzbgerter AbtluB des Kontraslmlttels aus den peritumoralen Leber- 
venen im rechten Leberlappen. Lange Kontreatmlttelspelcherung in 
multlplen Tumoren, insbesondere inks.

tenvergr&Sening paraaorral im Hiatus diaphragmatis und im hintemn 
untercn Mediastinum.
Veriauf: Schnelle Verschlechterung des Gesaratzustandes des Parien* 
ten. Desoriendenheit. Bewufitlosigkeit. Exitus letalii am 22. 2.1989. 
Die Autopsie besrarigt die angenommene Diagnose eines metastasie- 
renden Lebermalignoms (Angiosarkom der Leber) mit Him-. Lungen-
und Lymphknotenmetaarasen*.

Diskussion
Das primare Angiosarkom der Leber wird im Schrifttum unter 
einer Vielzahl von Synonyma aufgefiihrt, so als angioblasti- 
sches Sarkom, angioplastisches Retikulosarkom, Endocheliom, 
Endothelioblastom, Hamangioblastom, Hamangioendothe-

liom, hamangiocndotheiiales Sarkom, Kupffer-Zcll-Sarkom, 
malignes Hamargiom, metastasierendes Hamangiom, reciku- 
loendotheliales Sarkom, primares Sarkom der Leber (Zimmer- 
matin und Eck 1975, Popper und Thomas 1975, Lelbaeh und 
Marsteller 1981). Die zahlreichen Synonyma erschwecen es, 
die Zahl der bisher mitgeteilren Beobaehtungen exakt zahlen- 
mafiig anzugeben. Zweifellos handelc es sich urn ein auSeror- 
dentlich seltenes Malignom, das semen Ausgang vocv den sinus- 
oidalen Uferzeilen, GefaBendochelien mesenchymalen Ur- 
sprungs, nimmt. In groBen Autopsiestatistiken land sidi ein 
Angiosarkom der Leber auf 20000 bis 100000 Autopsien, und 
165 aus dem Schrifttum zusammengefaEte Angiosarkome der 
Leber stellten lediglich 1,8% aller innerhalb dieser Gruppe
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nachgewiescnen primaren Lebermalignome dar (Alrettga
197J).
Das erwartete spontane Auftreten von Angiosarkomen der 
Leber in den USA wird mit 0,014 auf 100000 Einwohneroder 
25 bis 30 Erkrankungen pro Jahr fur die gesamten USA 
erreefanet (Heath et al. 1975). Deshalb kam der Beobachtung 
von 4 Patienten mic Angiosarkomen der Leber unrer 270 
Arbeitem einer PVC-herstellenden Fabrik in Kentucky, USA, 
zwischen 1967 und 1973 cminente Bedeumng zu, da sie eine 
neue, schwere Berufserkrankung aufdeckte (Creech er al. 1974, 
Creech und Johnson 1974). Die Entstehung von Angiosarko­
men der Leber beim Menschen war bis zu diesem Zeitpunkt 
nur im Zusammenhang mit zwei anderen Substanzen beobach- 
tet worden, einem Thoriumdioxidpriiparat (Thorotrast), das 
als Kontrastmittel verwendet worden war (Da Silva Horta 
1967), sowie dera im Weinbau als Insektizid verwenderen 
Arsentrioxid (Roth 1957). Heath er al. (1975} zeigren fur die 
VCM-exponierten Arbeiter der PVC-Polyraerisadonsindustrie 
ein 400fach hoheres Risiko auf an einem Angiosarkom der 
Leber zu stcrben, als es der Spcntanentwicklung cntsprechcn 
wiirde.
Obwohl tierexperimentelle Untersuchungen (Viola et al. 1971,
Maltoni und Lefermne 1975, Popper t1 al. 1978) belegen, daS
neben Angiosarkomen auch hepatozellulare Karzinome bei 
VCM-Exposition auftreten, wurden bisher nur 3 Patienten mit 
solitaren hcpttozellularen Karzinomen (Gokeittal. 1976, Fox 
und Collier 1977) und 3 weitere Patienten mit einer Kombina- 
tion von Angiosarkom und hepatozellularem Karzinom ange- 
troffen (Byrett und Holtnberg 1975, Delorme 1978, Tamburro 
et a!. 1978), denen wir einen weiteren Patienten (W. F.) hinzu- 
ftigen konnen. Es ist bisher nicht geklart, warum die Hepatozy- 
ten im Gegensatz zu den sinusoidalen Uferzellen von der 
kanzerogenen Wirkung des VCM in gcringerem Mafie betrof- 
fen scheinen.
Die klinischc Sympromatik des Angiosarkoms der Leber ist 
uncharakteristisch. Zunehmende Verschlechterung dei Allge- 
meinbefindens, Gewichtsveriust, einhergehend mit uncharak- 
terisdschen Oberbauchbeschwerden Oder geringen Schcnerzen, 
sind gewohnlich die ersten jedoeh vieldeutigen Symptome. 
Gelegentlich kann ein geringer Ikterus bestehen. Die laborche- 
mischen Parameter der Leber sind nicht Oder nur gering, 
meistens jedoeh uncharakteristisch verandert (Williams et al. 
1975, Lelbach und Marsteller 1981). Audi hatsich dieBesrim- 
mung des Alpha-Fetoproteins nicht als hilfreich fur die Dia­
gnoses rellung erwiesen. Im fortgeschrittenen Stadium fallen 
LebervergroBerung und Blutung aus dem Intestinakrakt auf 
(Thomas und Popper 1975, Roche et al. 1978, Konetzke ct al. 
1978}, zu denen im weiteren Verlauf Aszites, Odeme und 
Marasmus hinzukommen, wie es auch bei alien von uns beob- 
achteten Patienten der Fall war. Wahrend die Leber von den 
meisten Autoren als stark vergroUert bezeichnec wird (Thomas 
und Popper 1975), fand sich nur bei einem der von uns 
beobachreten Patienten eine relariv grofie Leber mit 
3200 Gramm, wahrend sie bei den beiden resrlichen Patienten 
rail 1350 und 1150 Gramm eher verkleinert war.
Mittels Laparoskopie und Leberbiopsie gelingt es zwar mit 
hoher Treffsicherheit, die diffusen, VCM-induzienen Leber- 
veranderungen zu erkennen, wie subkapsulare und portale 
Fibros?, sinusoidale Dilatation und atypische proliferierende 
sinusoidale Uferzellen, wobei letzteres als Tumorvorstufe zu 
weiten ist (Marsteller et al. 1973, Creech et al. 1974, Falk et al. 
1974, Thomas und Popper 1975). Die umschriebenen tumoro- 
sen Lasionen konnen jedoeh verborgen bleiben (Smith et al. 
1976), wie es auch bei einem der hier vorgesteilten Patienten

Abb. 2f Computertomogramm dar Leber, Nativuntersuchung. Mul­
tiple hypodensa intrahepatiech* Tumoran, im reehten Leberlappen 
bis zu 8 cm im Durchmesser messend (A) und von geiingerer GrCGs 
auch im linken Leberlappen (A), mit Dlchlswerten von 40bis 45 HE. 
N ■ rechte Nlere, Mi « Milz.

Abb. 2g Computertomogramm der Leber, Kontrastuntereuchung 
nach i.v. Applikatton von 100 mlTalebrix 300. Verschiedana Tumot- 
areale werden isodens, andereTumoranteile im reehten (A) wie Im 
linken (A) Leberlappen bleiben )«doch hypodens bei multilokul&rem 
Angiosarkom und hepatozellularem Karzinom. N — rechte Niere, Mi 
- Milz.

der Fall war, der unter angiographisch und sonographisch 
erhobenem Tumorverdacht laparotomiert wurden und trotz 
multipier defer Keilbiopsien eine Tumordiagnose miSlang. 
Falls das Angiosarkom die Leberoberflache erreicht, stellt es 
sich als grobknotige, hypervaskularisierte Oder zystisch 
erscheinende Veranderung dar, ihnlich einer grobknotigen 
Leberzirrhose oder einer Metastasenieber. Eine transkutane 
Nadelbiopsie bei Verdacht auf ein Angiosarkom der Leber ist
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Abb. 3« Longiiudlnalsonogramm dutch den rechten leberlappen. 
Konglomeratartig aus multiple n, wenig reftektierenden Arealen aufga- 
bautas Angiosarkom der Leber (A). weilgehend den rechten Leber­
lappen ausfiillend. D — Diaphragma, HO ■ Hiatus diaphragmatis,
Vp ■* Vena portae.

Abb. 3e Cemputertomogramm darLeber, Nativunterauchung. Gro- 
SersoiMrerhypiodenser Tumor von 12 cm Durchmesser, zentralin 
der Leber gelegen. sowohi in den rechten wie in deniinken Leberlap- 
pen reichend. Dichte nativ 40 HE. Aazltes (A), Ma «* Magen, N « 
rechte Mere, Mi - Milz.

Abb. 3 Angiosarkom dar Leber bei VC-Krankhelt

Abb. 3b Longltudinalschnittdurch die Leberpforte, OasAngiosar­
kom involviert auch den linken Leberlappen (A). Verplumpung der 
Margo inferior hepatis. Portale Hypertension. D — Diaphragma. Vp — 
Vena portae.

Abb. 3d Computertomogramm der Leber, Kontrastuntersuchung 
nach i.v. Applikation von 100 miTelebrix 300. DasTumorgewebe 
wird dem Lebetgewebe nahezu voBslftndig tsodens (55 bis 60 HE).
Ledlflllcli eln zentraler Rest bieibt hypodens (A).

i
\

abcr wcgcn der zu befiirchrenden, nichr kontrollierbaren 
Nachblutung konrraindiziert.
Deshalb haben sich die radiologischen Nachwcisverfahrcn wie 
Szinrigraphie, Leberangiographic und insbesondere Sonogra­
phic und Computertomographie dcs oberen Abdomens als die 
diagnostischen Verfahren der Wahl erwiescn, wcnn ein Angio- 
sarkorn der Leber angenommen wird. Die Lcberszintigraphie 
zeigt zwar isolierte odcr multiple Aktivitatsdefekte, die durch 
die intrahepatischen Tumoren verursacht sind, und glcichzeirig

konnen auch atypische Aktivitatsanreicherungen in der Mite 
erkannt werden (Biersack et al. 197S), aber peripher gelegene 
und multiple Aussparungen der Aktivitatsanreicherung sind 
schwer zu eifassen, und ihre Interpretation stbEt auf Schwie- 
rigkeiten (Whelan et al. 1976). Bei der Hepatikograptiie sind 
Verlagerung der A. hepatica propria und ihrer Aste dutch den 
Tumor, Hypervaskularisarion dcs Tumors mit irregularem 
CcfaGbild und insbesondere mit Kontrastmictelanreicherungen 
im gesamcen Tumor oder nur in der Tumorperipherie, die in
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der venosen Phai« nocb large, bis uber 30 Sekunden persi- 
stierr, als typische Befunde d« Angiosarkoms beschrieben 
worden (Abb. lb, 2d und c) (Whelan et al. 1976). Neben 
vetschiedenen Gradcn eincr Peliosis hepatis wurde einmal Uber 
einen portalen Reflux mit heparofugalem Kollateralkreislauf 
bcim Angiosarkom der Leber beriehtct (Whelan et al. 1976), 
wie er auch bei einem von uns angiographisch untersuchten 
Patienten beobachtet werden konnte (Abb. 2 a). Die retrograde 
Pfortaderperfusion srellr beim Angiosarkore der Leber anschei- 
nend ein btsher noch selten beobachteres Phanomen dar, das 
beim primiiren hepatozellularen Karzinom hiiufiger beschrie- 
ben wurde: Okuda et al. (1973, 1977) berichten iiber eine 
retrograde Fullung des Pforraderhauptstammes iiber den 
Leberhilus hinaus bei 25,4% von 114 Patienten mit primarem 
hepatozellularen Karzinom, was als Folge intratumoraler arte- 
rioportaler Shunts interpretiert wird. Da bei dem von uns 
beobachteten Patienten mit retrograder Pfortaderperfusion 
eine Kombination von Angiosarkom und hepatozellularem 
Karzinom vorlag, ist die Zuordnung dieses Phanomens zur 
sarkomacosen oder karzinomatosen Tumorkomponente hier 
niebt sicher. Auch ist die Reversibilirat der retrograden Pfort- 
aderperfusion bei der zweiten, 2V* Jahre spiiter erfolgten 
angiographischen Untcrsuchung nicht geklart.
Trotz hoher Treffsicherheit beim Tumomaehweis kann in 
Einzelfallen die Erstellung der korrekten Diagnose eines Angio- 
sarkoms der Leber auch bei wiederholten Angiographien mi£- 
lingen (Roche ct al. 1978). Sonographie und'Computertomo* 
graphie bicten sich aber neuerdings als nicht-invasive, den 
Parienten nicht belastcnde Verfahren mit hoher Aussagekraft 
an (Bosnjakovic et al. 1980), insbesondere bei wiederholten 
Untersuchungcn von VCM-exponierten Patienten zur Befund- 
kontrolle oder zur Begutachtung (Taylor a al. 1976). Da viele 
dieser Patienten bereits zahlreiche, haufig auch belastende und 
invasive Untersuchungcn durchlaufcn haben, werden Compu- 
tertomographie und Sonographie bevorzugt toleriert. Die 
Sonographie erbrachte bei beiden von uns untersuchten Patien* 
ten den Nachwei* solitarcr oder multilokularer, entweder re- 
flexarmer oder ventirkt reflcktierender, konglomeratartiger 
intrahepatischer Turaoren. Daneben konnten eindeurig Leber- 
und MilzgroGe, diffuse Leberparenchymverandecungen sowie 
die Weite der V. portae beurteiit werden. Computertomogra- 
phisch zeigten die Tumoren bet beiden untersuchten Patienten 
nativ hypodense Strukturen mit Dichtewerten von 40 bis 
45 HE, wahrend tie nach Kontrastmittelinjektion dem Lebcr- 
parenchym isodens erschienen. Bei einem Patienten (W. F.) 
jedoch verhielten sich einzelne Tumoranteile nach Kontrast- 
mittelinjektion isodens, andere Tumoranteile blieben hypo- 
dens, was entweder Tumornekrosen oder den beiden histolo- 
gisch unterschiediichen Tumorarten zuzuordnen ist.
Beide Verfahren konnen mit annahernd gleich hoher Sensitivi- 
tat bereits den praklinischen Nachweis intrahepatischer Turao­
ren erbringen (Snout et ai, 1979, Scherer et al. 1979, Stadleret 
al. 1980, Janson et al. 1980). Gleichzeilig ist die Bcurteilung 
diffuser Leberveranderungen, Beschaffenheit und Grofie ande- 
rer Oberbauchorgane sowie die Weite des ponalen Gcfafisy- 
stems moglich {Williams et al. 1976, Taylor et al. 1976). Im
Zusammenhang mit der Anamnese einer chronischen VCM- 
Exposition ist die Spezifitat beim Tumocnachweis hoch. Des- 
halb erscheint es gerechtfcrtigt, die sonographische und com- 
putenomographischc Untcrsuchung der Leber in der Reihe der 
Kontroll- und Oberwachungsuntersuchungen bei der Beurtei- 
lung der VCM-bedingten Tumorentstehung bevorzugt einzu- 
setzen.
Fur die technische Mitarbeit danken wir Fr. M. Smeets.
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Internal endoprosthesis as treatment of obstructive 
jaundice in pancreatitis
By F. Burcharth and J. Holst Pedersen
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In five patients with pancreatitis, obstructive jaundice was relieved 
by internal drainage of the biliary tract with an endoprosthesis 
inserted by percutaneous transhepatic technique. The average 
duration of treatment was 3.5 months. The endoprosthesis were 
removed by means of a duodenoscope, and jaundice did not recur.

Interne Endoprothcst zur 
Befaandlung do Stauungriktcnis b«i 
Pankreatiris

Bci 5 Padenrcn mir Pinkreatitis 
kontttc dec dabei aufgctretene 
Stauungeiktems mieeela intemer 
Drainage der Gallengange durch eine 
Endoprothesc behoben werden, die 
perkutan-transheparischeingesetzr 
wurde. Die durchschnitrliche 
Behsndlungsdauer bet rug 3,5 
Monate. Die Endoprothese wurde 
nach Behandlungseode mirtels 
Duodenoskop entfemr, ohne da£ 
Rezidivierung de* Ikterus eimrat.

Obstructive jaundice occurs in approximately 20% of patients 
with acute or chronic pancreatitis (1, 5, 3). In the absence of 
gallstones, hepatocellular disease or pancreatic cancer it is 
generally attributed to pancreatic oedema or fibrous, pancrea­
tic cyst* or abscesses (1, 7, 8). The obstruction may lead to 
cholangitis, depletion of bile sales and electrolytes, and if long 
standing, to biliary cirrhosis (1, 6, 9) making decompression of 
the biliary system imperative.
We report the results of internal biliary drainage by an endo­
prosthesis in patients without associated biliary tract disease.

Patients and methods
During a 3-year period 135 parients were admitted to the department 
with pancreatitis. Five of these had obstructive jaundice without 
associated biliary disease (4%) and were treated with endoprosthesis.

They were all males with an age range from 34 to 68 years (Table 1), 
and had jaundice with marked elevations of plasma bilirubin and 
alkaline phosphatase. The pancreatitis was in two patients classified as 
chronic, in two at acute relapsing and m one as acute. Etiology was in 
all cases alcohol. Ultrasonic scanning showed diffuse enlargement of 
the pancreas and in one patient also a small pseudocyst in the head of 
pancreas (patient 2).
In one care cancer was ruled our by autopsy, and in the others the 
dinical course made carcinoma extremely unlike.
Percutaneous transhepatic cholangiography revealed smooth stenoses 
in the intrapancreatic part of the distal common bile duet and dilation 
of the biliary tree (Table 1) (Fig. 1).
Because jaundice persisted for more than 3 weeks, and pseudocysts 
were absent or too small to justify surgery, internal drainage was 
performed. The endoprostheses were inserted under local anaesthesia 
according to a technique previously described (2, 3,) (Fig. 2 and 3). 
The endoprostheses were removed later by means of a duodenoscope
(3).
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