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Primary Sarcoma of the Gallbladder
A Light and Electronmicroscopical Study

Roger Willén and Helena Willén
Institute of Histopathology, University Hospital, S-221 85 Lund, Sweden

Summary. Six Swedish cases of primary sarcoma of the gallbladder from
the period 1958-1973 and 1 case from 1975 were studied by light and electron
microscopy. The literature was reviewed for the period after 1970. Ultrastruc-
tural features of sarcoma were investigated in order to exclude poorly differ-
entiated carcinoma. One case was considered to be an embryonal thabdomyo-
sarcoma, three cases lelomyosarcoma and two were diagnosed as fibrosar-
coma. One case, diagnosed as sarcoma of the gallbladder by light microscopy,
was omitted because electron microscopical examination revealed a squa-
mous cell carcinoma.
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Primary sarcoma of the gallbladder is a very rare disease. The first report
of primary sarcoma of the gallbladder appeared in the last century (Schmidt
1893), but the first complete description was made by Landsteiner in 1904.
Much dispute has arisen concerning its very existence (Edmondson 1967; Appel-
man et al. 1970). Evidence has accumulated, however, mostly recorded as single
cases. In 1971, Yasama and Yanaka recorded 93 cases in the world literature
and added their own three cases. Since then, few other reports have ben published
(Tanga 1970; Tamakai et al. 1971; Friedland 1971; Mena et al. 1971 ; Vaittinen
1972; Carpentier et al. 1973; Montefusco et al. 1973; Richart et al. 1975; Rose
1978).

The aim of the present study is to present the total of registered sarcomas
of the gallbladder in Sweden during the period 1958-1973 and to add 1 case
of gallbladder sarcoma from our own collection, appearing in 1975 (Table 1).
We also want to provide evidence of the existence of primary sarcoma of
the gallbladder by an electron microscopical (TEM) investigation, which elimi-
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Table 1. Sarcoma of the gallbladder in Sweden 1958-1973 plus one case from 1975. Summary
of age, sex, clinical history, treatment, outcome, macroscopical appearance and histological diagnosis

Case Age Sex Clinical history Treatment + outcome Macroscopy Histology
1 68 F  Gallbladder colic for Laparotomy Gallstones Embryonal
15 years Died 2 months later Gallbladder tumor rhabdomyosar-
jaundice 4 years ago, Autopsy 24 cm & coma
right upper quadrant Secondary growth
mass in liver
2 91 F  No history of gall- Died of heartfailure Gallstones Leiomyosarcoma
bladder disease Autopsy finding Fundaltumor 2 cm &
3 77 M Biliary symptoms for Cholecystectomy Gallstone Leiomyosarcoma
20 years Local recurrence Gallbladder tumor
Gallstones, radiating No autopsy 8cm
right upper quadrant
pain
4 72 M  Abdominal pain, Autopsy Exophytic gallbladder = Leiomyosarcoma
nausea weightloss, tumor, metastases in
jaundice liver and lungs
5 75 F  Right upper quadrant  Laparotomy, Gallstones Fibrosarcoma
mass tumor excision Gallbladder tumor
Died 12 months later. I5cm &
No autopsy
6 64 M  Gallstones, Cholecystectomy Gallstones Fibrosarcoma
cholecystitis last Local recurrence Metastases
10 years Radiotherapy in pancreas,
cholestatic jaundice Died 4 months postop. retroperitoneum
Autopsy and brain

Table 2. Reported histological types of primary gallbladder sarcoma up to 1980. Compiled from
ref. [8, 27], Table 2

Spindle cell sarcoma 35 Angiogenic sarcoma 9
Round cell sarcoma 5 Melanosarcoma 2
Pleomorphic cell sarcoma 15 Neurogenic sarcoma 1
Myogenic cell sarcoma 4 Osteosarcoma 1
Leiomyosarcoma 13 Myxosarcoma 2
Rhabdomyosarcoma 6 Liposarcoma 1
Fibrosarcoma 8 Alveolar sarcoma 1
Lymphosarcoma 7 Fusocellular sarcoma 1
Giant cell sarcoma 1 Chondrosarcoma ?
Reticulum cell sarcoma 6

Total 118

nates the possibility of confusion with anaplastic carcinoma. We also summarize
the different varieties of reported sarcomas (Table 2).

Methods

For light microscopy the material was processed in a standard way with formalin fixation, paraffin
embedding and staining with hematoxylin and eosin, Werlhoff-van Gieson, and PAS (periodic
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acid Schiff), Oil-red-O (ORO), PTAH and Alcian-blue (pH 2.5). For transmission electron microsco-
py, paraffin-embedded material was used in 5 cases and fresh autopsy material in 1 case. The
paraffin-embedded material was cut in 20-30 p slices and deparaffinized. The tumor area was
microdissected under the phase-contrast microscope without staining (Hultquist and Karlsson 1972).
In every case 20-30 different areas were studied (Mean 27). The material was then post-fixed
in 2% glutaraldehyde in 0.1% cacodylate and 0.1% sucrose, pH 7.2 counterstained in uranyl
acetate, embedded in Epon, cut and stained in lead citrate (Brunk and Eriksson 1972). The grids
were analyzed in a Jeol-100-C electron microscope. For every case more than 200 fields were
studied and more than 50 photographs taken. The fresh material from case 2 was immediately
dissected under the dissection microscope, fixed in 2% glutaraldehyde as above and then processed
as the rest of the material.

Clinical Material

Clinical data are given in Table 1.

Light Microscopy

Case No. 1. In autopsy material an anaplastic tumor with a tremendous variation in cell size
was seen (Fig. 1). Most of the cells had a clear vacuolated cytoplasm, while some had a strongly
eosinophilic cytoplasm. The nuclei showed coarse irregular chromatin and mitoses, sometimes
with abnormal forms. Many cells had more than one nucleus clumped into the center. Some
cells were globular with cytoplasmic membranes dividing the cytoplasm into different compartments.
The PTAH-staining method revealed cross striation within some of the cells. The interstitial tissue
was slightly blue in the Alcian-blue method. Fat staining was negative. The histopathological
diagnosis was an embryonal sarcoma, most probably rhabdomyosarcoma.

Case No. 2. The gallbladder from the autopsy showed features of chronic cholecystitis including
foreign body-type giant cells around cholesterol clefts as well as cholesterol granulomas. The tumor
(Fig. 3) was built up of elongated spindle-shaped smooth muscle fibers with enlarged hyperchromatic
nuclei. Tumor giant cells were numerous. The muscle fibers in most parts of the tumor were
arranged haphazardly or in bundles running at right angles to each other. There were 1-3 mitoses
per high power field. The tumor mass was formed mainly of fibers which stained yellow with
the van Gieson method. Staining with PTAH showed no cross striation. Fat and mucin stains
were negative. The histopathological diagnosis was leiomyosarcoma.

Case No. 3 and 4. The microscopical picture of the surgically removed tumor was similar to that
described in case No. 2. The tumor was rather rich in very thin walled blood capillaries which
were arranged haphazardly in the tumor mass. The mitotic activity was very obvious, with many
abnormal mitotic figures. The tumor was heavily inflamed (Fig. 4). Autopsy material from case
No. 4 showed essentially the same morphological patterns. These cases were considered to be
leomyosarcomas.

Case No. 5 and 6. Histological sections of the surgically removed gallbladder tumor from case
No. 5 (Fig. 5) showed elongated cells with spindle-shaped nuclei. The nuclei were hyperchromatic
with very rich mitotic activity. The tumor growth was mostly in whorls with areas of pallisading
and with a storiform pattern. The capsule and the liver parenchyma showed tumor infiltrates.
Case No. 6 showed a similar picture. Histologically, the tumors were fibrosarcomas.

Electron Microscopy

At the electron microscopic level in case No. 1, the cells were heterogenous
in their ultrastructure, lying singly or in close apposition to one another without
junctional attachments. Several types of nuclei could be seen. One (Fig. 6) was
large, light, with lobulation, mostly centrally placed in the cytoplasm. Chromatin
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Fig. 2. Macrophotograph from fundal tumor of case No.2 with a greyish-white solid neoplasm
and focal necrosis ( x 6)

was mostly situated at the border of the nuclei. In this cell type numerous
filaments could be seen, sometimes haphazardly distributed within the cyto-
plasm, sometimes orientated in bundles along the longitudinal axis of the cell.
It was possible to find both thin (6-8 nm) and thick (10-15nm) filaments,
clear Z-bands and in between something that might be partly remaining or
developed I- and A-bands (Fig. 7). Intermingled with these filaments were seen
small round particles, probably representing RNA-particles. In other parts of
the cytoplasm mitochondria and both free and rough endoplasmic reticulum
were encountered. Another cell type (Fig. 8) contained a more ovoid or elongated
texture with a round, dense, dark nuclei, containing one or several well outlined
nuclei. The cytoplasm contained scanty mitochondria, rough endoplasmic reticu-
lum, glycogen and amorphous substances. A small number of microtubules
was also seen but no cross striation or dense filaments as observed in the
first type of cell. Cells with a fibroblast like appearance with distended endoplas-
mic cisterna also appeared. The cytoplasm in this latter cell contained some
mitochondria and filaments both thick (10-15nm) and thin (6-8 nm) type,
as well as glycogen particles (Fig. 9). The case was considered to be an embryonal
rhabdomyosarcoma.

Fig. 1. Photomicrograph of embryonal rhabdomyosarcoma with a polymorphic round cell configura-
tion. From case No. 1 (x250)

Fig. 3. Photomicrograph of a leiomyosarcoma with polymorph spindle-shaped smooth muscle fibers
and several tumor giant cells. From case No. 2 ( x 250)

Fig. 4. Photomicrograph of leiomyosarcoma with elongated spindle-shaped smooth muscle fibers
and heavy lymphocytic inflammation. From case No. 3 (x 250)

Fig. 5. Photomicrograph of a fibrosarcoma with elongated cells and spindle-shaped nuclei running
in parallel bundles. From case No. 5 ( x 250)
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Fig. 6. Electron micrograph of large light lobulated nuclei in an embryonal rhabdomyosarcoma.
From case No. 1 (orig. mag. x 10,000)

Fig. 7. Electron micrograph of embryonal rhabdomyosarcoma with thin and thick myofilaments
with focal periodicity (Z-bands). From case No. 1 (orig. mag. x 33,000)



Fig. 8. Electron micrograph from embryonal rhabdomyosarcoma with rounded dark cell containing
several dense nucleoli. From case No. 1 (orig. mag. x 10,000)

dark cell. In between, within the cytoplasm, thick and thin filaments with periodicity of Z-bands.
From case No. 1 (orig. mag. x 10,000)
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Fig. 10. Electron micrograph from leiomyosarcoma containing elongated or ovoid nuclei. Along
the cell border are bundles of myofilaments showing focal periodicity. From case No. 2 (orig.
mag. X 5,000)

In the cases Nos. 2, 3 and 4 the cells were elongated or ovoid with indentation
and folds of the nuclear membrane. The chromatin mainly outlined the nuclear
border or was randomly dispersed within the nuclei. The cytoplasm contained
an abundance of free ribosomes and a smaller amount of mitochondria and
rough endoplasmic reticulum. Along the cell border, bundles of myofilaments
with focal periodicity were seen (Fig. 10). No clear cut desmosomes were ob-
served. The interstitial matrix was composed of fine amorphous material, scanty
collagen bundles or other thin fibrils. Pinocytosis could be traced only occasion-
ally. These cases were considered to be leiomyosarcomas.

Cases Nos. 5 and 6 showed spindle-shaped elongated cells with cigar formed
nuclei, mostly diffusely distributed chromatin, but also a quite substantial
amount of heterochromatin along the nuclear border (Fig. 11). One or several
nucleoli were observed, often quite compact in outline. The cytoplasm was
dominated by a proliferation of rough surface endoplasmic reticulum, mostly
situated at the polar edge of the nuclei. The cytoplasm often contained dilatated
cisternae with ribosomes and polysomes. In the interstitium, collagen fibers
were rich in number and often in close apposition to the fibrocytic cell. Some-
times more polymorphic fibroblastic cells were seen with large cell processes,
distended cisterna and evident Golgi-complexes. No outer membrane was ob-
served and no clear cut desmosomes (Fig. 12). These two cases were diagnosed
as fibrosarcomas.
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Fig. 11. Electron micrograph from fibrosarcoma with spindle-shaped elongated cells containing
cigar-formed nuclei and a substantial amount of rough surface endoplasmic reticulum, mostly
situated at the polar edge of the nuclei. From case No. 5 (orig. mag. x 5,000)
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Fig. 12. Electron micrograph of fibrosarcoma with polymorphic fibroblastic cells exhibiting cytoplas-
mic processes, distended cisterna and Golgi-complexes. From case No. 5 (orig. mag. x 2,600)
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Discussion

Sarcoma of the gallbladder is an uncommon entity. The total number of docu-
mented primary sarcomas of the gallbladder exceeds 100 cases in the world
literature which has been reviewed twice within the last ten years (Yasuma
et al. 1971; Vaittinen 1972). The youngest patient was 17 (Richart et al. 19795)
and the oldest was 86 years old (Vaittinen 1972). The disease was more frequent
in women (Yasuma et al. 1971; Vaittinen 1972). Gallstones were present in
79% of all cases (Vaittinen 1972). We report 4 females and 2 males, the oldest
patient was 91 and the youngest was 64 years old (average age 74,5 years).
In our study, gallstones occured in 5 of 6 cases (83%).

The Swedish Cancer Registry has been operating since 1958, but it was
not until 1970 that special sites in the Registry were available enabling subdivi-
sion of the extrahepatic bile duct system. During the period 1970-1973 two
cases out of 1,411 malignancies were sarcomas, thus comprising a frequency
of 1.4 per one thousand (The cancer registry: Cancer incidence in Sweden
1959-1973).

The histogenesis of sarcoma in the gallbladder is not clear. Sarcomas may
arise from an aberrant tissue component, normally absent, such as striated
muscle (Yasuma et al. 1971).

Gallstones and chronic inflammatory changes have been considered to be
promoting factors in the pathogenesis of gallbladder sarcoma (Yasuma et al.
1971; Vaittinen 1972 ; Carpentier et al. 1973). It is conceivable that fibrosarcoma
may develop as a result of chronic inflammation of the gallbladder because
of prolonged fibroblastic proliferation.

The diagnosis of sarcoma of the gallbladder is usually impossible at admission
and is obtained from patients either at the time of operation or at necropsy.

Histologically, different types of sarcoma of the gallbladder were reported
in the literature (Table 2). To the best of our knowledge, the diagnosis of
sarcoma of the gallbladder has never been supported by transmission electron
microscopy (TEM) investigation in published cases. The spindle-cell sarcoma
is most often reported together with pleomorphic cell sarcoma and leiomyosar-
coma (Yasuma et al. 1971). We believe that a number of fibrosarcomas and
leiomyosarcomas were described as spindle-cell sarcomas. It seems likely that
a number of rhabdomyosarcomas have been diagnosed as pleomorphic cell
sarcoma (Yasuma et al. 1971). Edmonson (1967) added one unpublished case
of rhabdomyosarcoma and also put forward the possible existence of a chondro-
sarcoma of the gallbladder. We have not, however, been able to trace such
a case in the world literature. Appelman et al. (1970) reported two cases of
an unusual pleomorphic spindle-cell form of carcinoma of the gallbladder and
discussed the possible relation to sarcoma of the gallbladder. Microscopic fea-
tures of this tumor included extensive round and spindle-cell proliferation with-
out stromal differentiation.

Before the diagnosis of a primary sarcoma of the gallbladder can be made,
a pleomorphic spindle-cell carcinoma or poorly differentiated adenocarcinoma
must be excluded. This is only possible with the TEM technique (Appleman
et al. 1970). We found one case of malignant tumor of the gallbladder from
the Swedish Cancer Registry, diagnosed as sarcoma, which had to be omitted
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because autopsy examination and an electron microscopic investigation revealed
a squamous cell carcinoma.

Electron microscopic studies from tissue fixed in ordinary 10% formalin
and/or paraffin embedded material has been an established technique for several
decades (Lehner et al. 1966; Zeitoun et al. 1970; Hultquist et al. 1972; Johannes-
sen 1977; Ghadially 1980; Sobel et al. 1980). In spite of formalin fixation and
paraffin embedding, it was surprising how much the overall preservation permit-
ted an ultrastructural analysis. Nuclei and subcellular structures such as fibrillar
components were often well preservered.

The case of embryonal rhabdomyosarcoma showed a very plemorphic picture
in TEM with different types of nuclei and filaments of both thin (6-8 nm)
and thick (10-15nm) type. The bundles were oriented along the long axis,
with clear Z-band and also slightly outlined I- and A-bands. No outer membrane
was seen, nor were tight junctions observed. In light microscopy, the tumor
had a round cell structure with light and dark cells, thus giving a pleomorphic
picture. It was also possible to find cross striation at that level. In electron
microscopy, the number of filaments was, however, quite substantial and it
was possible to further subdivide the elements involved in the tumor. The
picture is in keeping with early reports of an embryonal rhabdomyosarcoma
(Kroll 1967; Morales etal. 1972; Sarkar etal. 1973; Amemiya et al. 1975;
Ghadially 1980).

The cellular configuration in cases Nos. 2, 3 and 4 with myofibrillar densities
along the periphery of the cell, running along the long axis of the cell, made
us believe that these cases were lelomyosarcomas. The cellular outline is consis-
tent with what has been previously described (Ferenczy et al. 1971; Tobon
et al. 1973; Bocker et al. 1975; Morales et al. 1975; Ghadially 1980).

Two cases, Nos. 5 and 6, showed the evident characteristics of fibrosarcomas
(Ross 1968 ; Crocker et al. 1969; Stiller et al. 1975; Churg et al. 1977; Ghadially
1980) with both fibrocytelike and fibroblastic cells. They contained abundant
rough endoplasmic reticulum, widened cisterna and a rich amount of collagen
fibres.

Sarcomas of the gallbladder, like other malignant tumors of mesenchymal
origin, are often very aggressive with a poor prognosis, in spite of extensive
surgical treatment, radiotheraphy or chemotherapy (Yasuma et al. 1971; Vait-
tinen 1972; Carpentier et al. 1973). The tumor is, however, not always incurable.
Vaittinen (1972) reported one case with 5 years postoperative survival.

References

Amemiya T, Tsuboi M, Uchida S (1975) Electron microscopic and electron histochemical studies
on embryonal rhabdomyosarcoma of the orbit. Z Krebsforsch 83:305-314

Appelman HD, Coppersmith N (1970) Pleomorphic spindle cell carcinoma of the gallbladder.
Relation to sarcoma of the gallbladder. Cancer 25:535-541

Brunk UT, Eriksson JLE (1972) The demonstration of acid phosphatase in in vivo cultured tissue
cells. Studies on the significance of fixation, tonicity and permeability. Histochem J 4:349-363

Bocker W, Stegner HE (1975) A light and electron microscopic study of endometrial sarcomas
of the uterus. Virchows Arch [Pathol Anat] 364:59-71

Carpentier Y, Lambiliotte JP (1973) Primary sarcoma of the gallbladder. Cancer 32:493-497

Churg AM, Khan LB (1977) Myofibroblasts and related cells in malignant fibrous and fibrohistio-
cytic tumors. Hum Pathol 8:205-218



102 R. Willén and H. Willén

Crocker DJ, Murad TM (1969) Ulirastructure of fibrosarcoma in a male breast. Cancer 23:891-899

Edmondson HA (1967) Tumors of the gallbladder and extrahepatic bile ducts. In: Firminger HI
(ed) Atlas of tumor pathology. Sec VII, Fasc 26. Armed Forces Institute of Pathology, Wash-
ington, DC, pp 78-79

Ferenczy A, Richart RM, Okagaki T (1971) A comparative ultrastructural study of leiomyosarcoma,
cellular leiomyoma and leiomyoma of the uterus. Cancer 28:1004-1018

Friedland H (1971) Leiomyosarcoma in the gallbladder. J Med Soc NJ 68:205-216

Ghadially FN (1980) Diagnostic electron microscopy of tumors. Butterworths, London, pp 116-158

Hultquist GT, Karlsson U (1972) Use of formalin-fixed, paraffin-embedded biopsy of autopsy
material for electron microscopy. Pathol Eur 7:97-101

Johannessen IV (1977) Use of paraffin material for electron microscopy. In: Sommers SC, Rosen
PP (eds) Pathol Annual Vol. 12, Part 2, Appleton-Century-Crofts, New York, pp 189-224

Kroll A (1967) Fine-structural classification of orbital rhabdomyosarcoma. Invest Opthalmol
6:531-543

Landsteiner K (1904) Uber das Sarkom der Gallenblase. Wien Klin Wochenschr 17:163-165

Lehner T, Nunn RE, Pearse AGE (1966) Electron microscopy of paraffin embedded material
in amyloidosis. J Patho! Bacteriol 91:297-300

Mena I, Montebruno D (1971) Sarcoma primario de la vesicula biliar. Rev Med Chil 99:754-756

Montefusco A, Della Barba A, Cuccarini SU (1973) Un caso di sarcoma della colecisti. Arch
Ital Chir 97:329-339

Morales AR, Fine G, Horn RC (1972) Rhabdomyosarcoma: an ultrastructural appraisal. In: Som-
mers SC (ed) Pathology annual Vol. 7, Appleton-Century Crofts, New York pp 81-106

Morales AR, Fine G, Pardo V, Horne RC (1975) The ultrastructure of smooth muscle tumors
with a consideration of the possible relationship of glomangiomas, hemangiopericytomas and
cardiac myxomas. In: Sommers SC (ed) Pathology Annual Vol. 10, Appleton-Century-Crofts,
New York pp 65-92

National Board of Health and Welfare. The cancer registry: Cancer incidence in Sweden 1959-1973

Richart C, Morell F, Miquel C, Caralps A, Moragas A (1973) Sarcoma primitivo de vesica biliar.
Rev Esp Ap Digest 46:435-483

Rose AG (1978) Primary sarcoma of the gallbladder. S Afr Med J 53:909-910

Ross R (1968) The connective tissue fiber forming cell. In: Gould BS (ed) Treatise on collagen.
Vol. 2. Academic press New York pp 1-82

Sarkar K, Tolnai G, McKay DE (1973) Embryonal rhabdomyosarcoma of the prostate. An ultra-
structural study. Cancer 31:442-448

Schmidt HJ (1893) Priméres Leiosarkom der Gallenblase. Frankf Z Pathol 53:439-449

Sobel HJ, Marquet E (1980) Usefulness of electron microscopy in the diagnosis of tumors. Pathol
Res Pract 167:22-44

Stiller D, Katenkamp D (1975) Cellular features in desmoid fibromatosis and well-differentiated
fibrosarcomas. An electron microscopic study. Virchows Arch [Pathol Anat] 369:155-164

Tamaki T, Yanagida S, Saito K (1971) A case of primary sarcoma of the gallbladder. Jpn J
Cancer Clin 17:229-231

Tanga MR (1970) Sarcoma of the gallbladder. J Indian Med Assoc 55:22

Tobon H, Murphy Al Salazar H (1973) Primary leiomyosarcoma of the vagina. Light and electron
microscopic observations. Cancer 32:450-457

Vaittinen E (1972) Sarcoma of the gallbladder. Ann Chir Gyn Fen 61:185-189

Yasuma T, Yanaka M (1971) Primary sarcoma of the gallbladder — report of 3 cases. Acta Pathol
Jpn 21:285-304

Zeitoun P, Lehy T (1970) Utilization of paraffin embedded material for electron microscopy.
Lab Invest 23:52-57

Accepted March 3, 1982



