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Summary. Two cases of osteoclast-type giant cell
tumour of the pancreas (OGTP) are presented and
compared with similar tumours of other locations
and pancreatic carcinomas. One of the tumours
was analyzed by immunohistochemical methods.
The mononuclear stromal cells and osteoclast-like
giant cells, which characterize this very rare neo-
plasm, reacted with an antibody against vimentin,
but were not decorated by antibodies against lyso-
zyme, alpha-1-ACHT, alpha-1-AT. Pleomorphic
mononuclear cells in osteoid additionally con-
tained osteonectin and could thus be identified as
osteoblasts. Only the tumour glands stained posi-
tively with panepithelial keratin antibodies and an-
tibodies against the keratin polypeptides 7, 18, 19.
These results demonstrate for the first time the me-
senchymal differentiation of the OGTP, which in
some cases is also able to form epithelial structures.
The immunohistochemical reactions and the char-
acteristic morphology of the tumour show the
OGTP to be an entity which must be differentiated
from pancreatic carcinoma, especially from its
giant cellular subtype.
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Introduction

OGTP is an extraordinaryly rare neoplasm which
in most cases cannot be distinguished histologically
from giant cell tumour of bone. Similar tumours
have been observed in many other locations, in-
cluding the breast, thyroid, lung, liver, skin, heart,
ovary, parotid gland and soft tissues (reviewed in
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Berendt et al. 1987). OGTP is known under several
synonyms, such as multinuclear giant cell neo-
plasm (Robinson et al. 1977), osteoclastoid type
of giant cell carcinoma (Cubilla and Fitzgerald
1984), “osteoclastoma” of pancreas (Trepeta et al.
1981), demonstrating that its origin is far from set-
tled. So far, the OGTP is usually subsumend into
the pancreatic carcinomas (Klidppel etal. 1982;
Cubilla and Fitzegerald 1984). Nevertheless, the
immunohistochemical findings in a case of our
own favour a mesenchymal derivation. This stimu-
lated us to discuss the histogenesis of this neoplasm
in context with the literature on OGTP and similar
tumours of other locations.

Material and methods

One tumour was obtained during surgery. One part was fixed
in formaldehyde, the other was frozen in liquid nitrogen and
stored at —70° C. From the second tumour slices of formalde-
hyde-fixed biopsy and autopsy material were available. Both
tumours were stained with haematoxylin and eosin (H & E),
PAS, and Goldner’s connective tissue stain.

The immunohistological reactions were detected either with
the avidin - biotin (ABC) method (Hsu et al. 1981), the peroxi-
dase-anti-peroxidase (PAP) method (Sternberger 1979), or the
alkaline phosphatase — anti-alkaline phosphatase (standard
APAAP) method (Stein et al. 1985). The following mouse
monoclonal antibodies were used (Table 1): KL-1, a broad-
specificity keratin antibody raised against keratin polypeptides
of 55-57000 daltons (Viac et al. 1983) (Dianova, Hamburg,
FRG); lu-5, a broad specificity keratin antibody (von Overbeck
et al. 1985) obtained from Dr. C. Staehli, Central Research
Division, Hoffmann La Roche, Basle, Switzerland; CK-7, an
antibody specific for keratin polypeptide 7 (Toelle et al. 1985)
(Amersham International; Boehringer GmbH, Mannheim,
FRG), CK-2, an antibody specific for keratin polypeptide 18
(Debus et al. 1984); KA-4, an antibody with high specificity
for keratin polypeptide 19 and a less strong reactivity with the
keratin polypeptides 14, 15, 16 (Nagle et al. 1985); this antibody
was a gift from Dr. R. Nagle, University of Arizona); BW 431/
31, an antibody specific for CEA and not crossreacting with
NCA 55 and NCA 95 (Bosslet et al. 1985); this antibody was
a gift from Dr. K. Bosslet, Behring Werke, Marburg, FRG;
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Table 1. Immunohistochemical reactions of osteoclast-type giant cell tumour of pancreas

Primary antibody Antigen specificity Methods  Multinuclear Mononuclear  Osteoblasts Epithelial
giant cells stromal cells cells

KL 1 For most keratin 1,3 - — — +
polypeptides (KP)

lu-5 For most KP 1 - - - +

CK-7 KP7 1 - - - +

CK-2 KP 18 1 - - - +

KA-4 KP 19 (14, 18) 1 - - — +

BW 431/31 CEA 1 - — - —

\'A Vimentin 1,3 + + + -

DE-R-11 Desmin 1 - — —

Anti-human Human osteo- 2 - * + -

osteonectin nectin

Rabbit antiol- od-antitrypsin 2 - - - -

antitrypsin

Rabbit antiol- ol-antichymo- 2 — — — -

antichymotrypsin trypsin

Rabbit anti- Lysozyme 2 - — — —

lysozyme

Rabbit antihuman S-100 protein 2 — — — —

S-100

1: Monoclonal primary antibody, frozen section, ABC-method

2: Polyclonal primary antibody, formaldehyde fixation, PAP-method
3: Monoclonal primary antibody, formaldehyde fixation, APAAP-method

* Some mononuclear stromal cells near osteoid-containing areas react with anti-human osteonectin

V9, an antibody specific for vimentin (Osborn et al. 1984), and
DE-R-11, an antibody specific for desmin (Debus et al. 1983).
Monoclonal antibodies were used as hybridoma supernatants,
with the exception of KA-4, which was used as a 1:300 dilution
of ascites fluid. The following polyclonal primary antibodies
were used: anti-human osteonectin (a gift from Dr. J.D. Ter-
mine, National Institute of Health, Bethesda, USA); alpha-1-
antitrypsin (DAKO, Hamburg, FRG), alpha-1-antichymotryp-
sin (DAKO, Hamburg, FRG), and lysozyme (DAKO, Ham-
burg, FRG).

Case reports

The first case was of a 73-year-old woman who was admitted
to hospital with a palpable mass under the xiphoid cartilage.
She felt weak, was in a poor nutritional state and suffered
from epigastric colic. Sonography and abdominal CT showed
a tumour mass with cystic cavities, measuring 8 x 10 ¢m in the
body and tail of the pancreas. The tumour displaced the stom-
ach and seemed to be delimited sharply from the other abdomi-
nal structures. The chest roentgenogram failed to reveal any
metastatic spread. At laparotomy, inoperable fleshy masses
arising from the pancreas were found, which grew continuously
into the stomach wall and peritoneum. On palpation blood
and necroses were discharged from the tumour. No further
therapeutic efforts were made, and the patient died two months
later.

The second case was a 62-year-old man who was hospita-
lized for painless jaundice which had been present for 4 weeks.
The blood sedimentation rate was 107 mm in the first hour.
Laparotomy disclosed a tumour near the papiila of Vater mea-
suring 4 x 4 cm, from which biopsies were taken. An uncontroll-
able coagulation disturbance developed postoperatively. The
patient died of delayed shock 4 days after the surgical interven-

tion. The autopsy revealed residues of the neoplasm in the head
of the pancreas. Lymph node metastases or hematogeneous
tumour spread were not detected.

Results

On light microscopy both tumours are composed
of spindle-shaped or pleomorphic mononuclear
stromal cells and numerous multinuclear osteo-
clast-like giant cells (Fig. 1a, ¢). The stromal cells
contain a faintly eosinophilic cytoplasm and a po-
lygonal, more or less polymorphic nucleolus. Most
nuclei show a distinct nuclear membrane and an
enlarged central nucleolus. The mitotic rate is up
to 6/HPF, including atypical mitotic figures. The
giant cells contain up to 60 nuclei, which resemble
the nuclei of less polymorphic stromal cells. How-
ever they never show mitotic figures. The giant
cells and stromal cells are lying in close apposition.
Some mononuclear cells seem to be enclosed by
giant cells.

Osteoid areas are another feature in case 1, in-
cluding medium-sized, polymorphic, mononuclear
cells with abundant mitoses and some atypical mi-
totic figures (Fig. 1b). The other neoplasm shows
no osteoid formation.

Connective tissue staining discloses only a
small amount of collagen. The tumours are vascu-
larized by cavernous or sinusoidal blood spaces
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Fig. 1. Osteoclast-type giant cell tumour of pancreas, histological features: a Mononuclear stroma cells and numerous multinuclear
giant cells (H & E, x160); b Osteoid formations with pleomorphic and spindle-shaped cells and a small tumour gland (arrow)
(H& E, x160); ¢ Sarcomatous tumour tissue with cavernous blood lacunae and a small tumour gland distinctly delimited
from the stroma (arrow) (H& E x25.6); d Tumour glands with a continuous transition of epithelial cells to sourrounding
spindle-shaped stromal cells (arrows) (HE, x 64) (Fig. 1a—c: case 1; Fig. 1d: case 2)
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Fig. 2. Osteoclast-type giant cell tumour of pancreas, immunohistochemical features: a The sarcomatous tumour tissue and the
multinuclear giant cells are marked with the vimentin antibody V 9, the epithelial cells of the tumour glands remain unstained,
however (ABC, cryostat section, x 256); b The pleomorphic osteoid-forming cells react strongly with a human osteonectin antibody
(arrows) (PAP and nuclear counterstain, formaldehyde fixation, x256); ¢ Only the tumour glands are marked by the keratin

antibody lu-5 (ABC, cryostat section, x 64)

sourrounded by an endothelial layer and stromal
cells (Fig. 1c).

Both tumours show scanty glands and small
solid epithelial nests. The glands are lined by cu-
boid or cylindric, PAS-negative cells with moder-

ate nuclear pleomorphy. In case 1 the glands are
delimited sharply from the stroma (Figs. 1b, c, 2a,
¢). The other tumour shows continuous transitions
from epithelial to spindle-shaped stromal cells
(Fig. 1d).
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Table 2. Osteoclast-type giant cell tumour of the pancreas: review of age, histologic differentiation, metastatic spread and follow-up

Reference Age Sex Adenoid Osteoid Haematogenous Lymph node Follow-up
(years) differentiation metastases metastases  (months)
1 Rosai 1968 82 f — - - + 4
2 Rosai 1968 74 f - — — - 10
3 Freund 1973 32 f - — - - +17
4 Alaguacil-Garcia and Weiland 1977 48 m - — — - 15 years
5 Alaguacil-Garcia and Weiland 1977 93 f — + unknown unknown +10
6 Robinson et al. 1977 63 m — — Lung — 5
7 Posen et al. 1980 45 f + - unknown unknown ?
8 Trepeta et al. 1981 68 m + - Lung, liver + +7
9 Jeffrey et al. 1983 55 m - — Liver + +3
10 Cubilla and Fitzgerald 1984 45 m + + Lung — +4 years
11 Berendt et al. 1987 55 f — - - - +4
12 Fischer et al. (this paper) 74 f + + — — +4
13 Fischer et al. (this paper) 62 m + - — - +1
+ death

The mononuclear stromal cells, the cells in the
osteoid formations and the giant cells are marked
strongly with the vimentin-specific antibody V9
(Fig. 2a, Table 1) but show no reaction with any
of the keratin antibodies, nor with the CEA-anti-
body BW 431/31. Neither the histiocytic markers
alpha-1-antitrypsin, alpha-1-antichymotrypsin, ly-
sozyme nor the antibodies against S-100 protein
and desmin decorate these tumour cells. The osteo-
blastic nature of the mononuclear cells in the os-
teoid formations is demonstrated by their strong
reaction with anti-osteonectin (Fig. 2b).

Only the tumour glands, solid epithelial nests,
and some scattered single tumour cells react with
the panepithelial keratin antibodies KL-1 and lu-5
(Fig. 2¢) and with the antibodies CK-7, CK-2 and
KA 4 specific for the keratin polypeptides 7, 18
and 19. The epithelial cells are not marked by the
CEA-antibody BW 431/31. No coexpression of
keratin antibodies and the vimentin antibody V-9
is detected.

Discussion

Both our tumours fulfill the morphological criteria
of an OGTP whose stromal elements are identical
with giant cell tumour of bone by light microscopy.

Since the first description (Rosai 1968),
13 cases of OGTP, including our own, have been
published. Five tumours contained areas with an
adenoid differentiation, 3 neoplasms showed os-
teoid formations. The histological differentiation,
the epidemiological data and the metastatic spread
of these tumours are summarized in Table 2. Con-
sidering that 7 of 11 patients died within one year
after the onset of symptoms, the prognosis of
OGTP is poor.

The pleomorphic giant cell carcinoma of the
pancreas must, above all, be distinguished from
OGTP. Pancreatic giant cell carcinoma is charac-
terized by bizarre cells and nuclei, a sarcomatoid
pattern and abortive adenoid differentiation (Cu-
billa and Fitzgerald 1984). The giant cells of these
tumours contain only a few very pleomorphic nu-
clei in contrast to OGTP.

From the onset the peculiar histology of OGTP
has stimulated the discussion about its orign. Most
authors presume an epithelial derivation of these
neoplasms. Adenoid differentiation in some tu-
mours and the ultrastructural identification of mi-
crovilli (Rosai 1968), filopodia, and desmosome-
like junctions on the mononuclear cells and the
multinuclear giant cells (Rosai 1968; Robinson
et al. 1977; Trepeta et al. 1981 ; Berendt et al. 1987)
have seemed to prove this hypothesis. However,
these ultrastructural features have also been dem-
onstrated in some mesenchymal tumours, includ-
ing giant cell tumour of bone (Guillan and McMa-
hon 1973; Eusebi et al. 1934).

The immunohistochemical findings in one of
our cases are not consistent with the assumption
of a predominantly epithelial differentiation of
OGTP. Only the tumour glands of our OGTP were
marked with the panepithelial monoclonal keratin
antibodies lu-5 and KL-1 and with the monoclonal
antibodies CK-7, CK-2 and KA-4 specific for the
keratin polypeptides 7, 18, and 19. This pattern
of keratin polypeptides characterizes epithelial
cells of many organs with adenoid differentiation
and the carcinomas arising from them, e.g. ductal
pancreatic carcinomas (Osborn et al. 1986). In con-
trast, pancreatic acini merely contain the keratin
polypeptides 8 and 18 (Osborn et al. 1986). The
spindle-shaped and pleomorphic cells as well as
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the multinuclear giant cells showed no reaction
with any of the tested keratin antibodies. These
findings correspond to the immunohistochemical
reactions in two osteoclast-type giant cell tumours
of the parotid gland (Eusebi et al. 1984; Balogh
et al. 1985), and one of the liver (Andreola et al.
1985). Berendt et al. (1987), however, described
keratin-positive mononuclear and multinuclear
cells in the first OGTP that was investigated im-
munohistochemically. We believe that this immu-
nohistochemical reaction of the polyclonal DAKO
keratin antibody with formaldehyde-fixed material
might have been non-specific. It would be interest-
ing to repeat the staining with a new keratin anti-
body, such as KL-1. In our case, only the vimentin
antibody stained the spindle shaped cells and giant
cells and thus demonstrated their mesenchymal dif-
ferentiation (Osborn et al. 1984). Coexpression of
vimentin and keratin antibodies could not be de-
tected; this is in agreement with the light micro-
scopic finding of a distinct delimitation of epitheli-
al structures from sarcomatous stroma. Scattered
single cells strongly marked with various keratin
antibodies and surrounded by a keratin-negative
stroma demonstrate that the epithelial transforma-
tion of this tumour seems to be a sudden phenome-
non without detectable transitions. Coexpression
of epithelial and mesenchymal markers might pos-
sibly be found in tumours with continuous histo-
logical transitions from mesenchymal to epithelial
tissue components, as in our second case.

In the mesenchymal parts of the tumour, three
different types of cells could be distinguished. Most
mononuclear cells surrounded by osteoid con-
tained osteonectin, a non-collagenous protein of
bone matrix which characterizes osteoblasts (Ter-
mine et al. 1981; Jundt et al. 1987). The consider-
able nuclear pleomorphism and high mitotic rate
of these osteoblasts suggest an osteosarcomatous
differentiation of these parts of the OGTP. The
second mononuclear type of cells was osteonectin-
negative and showed a sarcomatous growth pat-
tern. These cells, together with the third type of
cells, the multinuclear giant cells, characterize the
morphological pattern of OGTP, which is indistin-
guishable from giant cell tumour of bone by light
microscopy.

The origin of these giant cells is still unclear.
Some authors have suggested that the cells might
be non-neoplastic, reactive cells of the macrophage
system because mitoses are never found in them,
and because nuclear atypia is absent or much less
marked than in the mononuclear tumor cells (Cu-
billa and Fitzgerald 1984). Immunohistochemical
findings contradict this assumption. The giant cells

react neither with markers for histiocytes/macro-
phages (alpha-1-antitrypsin, alpha-1-antichymo-
trypsin, lysozyme) (Alguacil-Garcia et al. 1984;
Eusebi et al. 1984; Balogh et al. 1985; Berendt
et al. 1987; our own case) nor with markers for
myelocytic/monocytic cells (Leu-M 1, Leu-M 3)
(Balogh et al. 1985), but they contain vimentin,
which characterizes mesenchymal cells. Thus it
seems more likely that the giant cells originate
from mononuclear mesenchymal tumour cells by
fusion, analogous to giant cell tumour of bone
(Schulz 1980; Schajowicz 1981). This cytogenesis
is supported by ultrastructural similarities of poly-
gonal mononuclear cells and giant cells (Robinson
et al. 1977). Thus giant cells seem to be differen-
tiated “end cells” of the tumour without prolifera-
tion capacity.

For the first time we demonstrate the predomi-
nantly mesenchymal differentiation of a typical
OGTP. In the light of these results, this tumour,
whose special morphology corresponds to OGT
of other locations, has to be classified as an entity
which must be distinguished from pancreatic carci-
nomas and their variants.

References

Andreola S, Lombardi L, Scurelli A, Bersiga A (1985) Osteo-
clastoma-like giant-cell tumor of the liver. Case Report. Tu-
mori 71:615-620

Alguacil-Garcia A, Weiland LH (1977) The histologic spectrum
prognosis and histogenesis of the sarcomatoid carcinoma
of the pancreas. Cancer 39:1181-1189

Alguacil-Garcia A, Alonso A, Pettigrew NM (1984) Sarcoma-
toid carcinoma (so-called pseudosarcoma) of the larynx sim-
ulating malignant giant cell tumor of soft parts. Am J Clin
Pathol 82:340-343

Balogh K, Wolbarsht RL, Federman M, O’Hara CJ (1985)
Carcinoma of the parotid gland with osteoclastlike giant
cells. Arch Pathol Lab Med 109:756-761

Berendt RC, Shnitka TK, Wiens E, Manickavel V, Jewell LD
(1987) The osteoclast-type giant cell tumor of the pancreas.
Arch Pathol Lab Med 111:43-48

Bosslet K, Liben G, Schwarz A, Hundt E, Harthus HP, Seiler
FR, Muhrer C, Kléppel G, Kayser K, Sedlacek HH (1985)
Immunohistochemical localization and molecular character-
istics of three monoclonal antibody-defined epitopes detect-
able on carcinoembryonal antigen (CEA) Int J Cancer
36:75-84

Cubilla AL, Fitzgerald PJ (1984) Tumors of the exocrine pan-
creas. Atlas of Tumor Pathology. Second Series, Fascicle 19.
Armed Forces Institute of Pathology Washington, DC
pp 155-167

Debus E, Weber K, Osborn M (1983) Monoclonal antibodies
to desmin, the muscle-specific intermediate filament protein.
EMBO J 2:2305-2312

Debus E, Moll R, Franke WW, Weber K, Osborn M (1984)
Immunohistological distinction of human carcinomas by cy-
tokeratin typing with monoclonal antibodies. Am J Pathol
114:121-130

Eusebi V, Scott AM, Govoni E, Rosai J (1984) Giant cell tumor



H.-P. Fischer et al.: Osteoclast-type giant cell tumour of the pancreas 253

of major salivary glands: Report of three cases, one occur-
ring in association with a malignant mixed tumor. Am J
Clin Pathol 81:666-675

Freund U (1973) Pleomorphic giant cell tumor of the pancreas.
Isr Med Sci 9:84-88

Guillan RA, McMahon J (1973) Pleomorphic adenocarcinoma
of the pancreas. Am J Gastroenterol 60:379-386

Hsu SM, Raine L, Fanger H (1981) Use of avidin-biotin peroxi-
dase complex (ABC) in immunoperoxidase techniques: a
comparison between ABC and unlabeled antibody (PAP)
procedures. J Histochem Cytochm 29:577-580

Jeffrey I, Crow J, Ellis BW (1983) Osteoclast-type giant cell
tumour of the pancreas. J Clin Pathol 36:1165-1170

Jundt G, Berghduser KH, Termine JD, Schulz A (1987) Osteo-
nectin — a differentiation marker of bone cells. Cell Tissue
Res 248:409-415

Kléppel G, Held G, Morohoshi T, Seifert G (1982) Klassifica-
tion exokriner Pankreastumoren. Pathologe 3:319-328

Nagle RB, Moll R, Weidauer H, Nemetschek H, Franke WW
(1985) Different patterns of cytokeratin expression in the
normal epithelia of the upper respiratory tract. Differentia-
tion 30:130-140

Osborn M, Debus E, Weber K (1984) Monoclonal antibodies
specific for vimentin. Eur J Cell Biol 34:137

Osborn M, van Lessen G, Weber K, Kloppel G, Altmanns-
berger M (1986) Differential diagnosis of gastrointestinal
carcinomas by using monoclonal antibodies specific for in-
dividual keratin polypeptides. Lab invest 55:497-504

Overbeck von J, Stidhli C, Gudat F, Carmann H, Lauten-
schlager C, Diirrmiller U, Takacs B, Miggiano V, Staehelin
T, Heitz PU (1985) Immunohistochemical characterization
of an anti-epithelial monoclonal antibody (mAB lu-5). Vir-
chows Arch A (Pathol Anat) 407:1-12

Posen JA (1981) Giant cell tumor of the pancreas of the osteo-

clastic type associated with a mucous secreting cystadeno-
carcinoma. Human Pathol 12:944-947

Robinson L, Damjenow I, Brezina P (1977) Multinucleated
giant cell neoplasm of pancreas. Arch Pathol Lab Med
101:590-593

Rosai J (1968) Carcinoma of pancreas simulating giant cell
tumor of bone. Cancer 22:333-344

Schajowicz F (1981) Giant-cell tumor (osteoclastoma). In:
Schajowicz F: Tumors and tumorlike lesions of bone and
joints. Springer, New York Heidelberg Berlin, pp 205-242

Schulz A (1980) Ultrastrukturpathologie der Knochentumoren.
G. Fischer, Stuttgart, New York

Stein H, Gatter K, Asbahr H, Mason DY (1985) Use of freeze-
dried paraffin-embedded sections for immunohistologic
staining with monoclonal antibodies. Lab invest 52:676-683

Sternberger LA (1979) Immunocytochemistry, 2nd ed. John
Wiley, New York

Termine JD, Kleinman HK, Whitson SW, Conn KM, McGar-
vey ML, Martin GR (1981) Osteonectin, a bone-specific
protein linking mineral to collagen. Cell 26:99-105

Toelle HG, Weber K, Osborn M (1985) Microinjection of
monoclonal antibodies specific for one intermediate fila-
ment protein in cells containing multiple keratins allow in-
sight into composition of particular 10 nm filaments. Eur
J Cell Biol 38:234-240

Trepeta RW, Mathur B, Lagin S, LiVolsi VA (1981) Giant
cell tumor (*“osteoclastoma”) of the pancreas: A tumor of
epithelial origin. Cancer 48:2022-2028

Viac J, Reano A, Brochier J, Staquet MJ, Thivolet J (1983)
Reactivity pattern of a monoclonal anti-keratin antibody
(KL 1). J Invest Dermatol 81:351-354

Accepted September 21, 1987



