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Abstract: The present report describes a giant cell type of malignant fibrous histiocytoma (MFH), diagnosed in soft parts
of the right abdominal mammary region, in an 11-year old, 8 kg, nulliparous female Ankara (Angora) cat diagnosed in
soft parts of the right abdominal mammary region. The tumor, surgically excised from the abdominal region, had a
flexible consistency with ulcerated overlying skin. The tumor was elliptical (8.0 cm x 7.0 cm x 5.0 cm) with a necrotic
area of 3.0 cm x 1.5 cm x 1.0 cm in the middle of the cut surface. Microscopically, the tumor was subcutaneous and
unencapsulated. Tumor cells were comprised of a mixture of fibroblast-like spindle and histiocytic-like cells with a pale
pink cytoplasm. Cells were oval or elongated with a round, large nucleus, and small single nucleoli. In addition, an
abundant number of multi-nucleated giant cells were observed. In some fields, there was a dense collagen connective
tissue, foci of cartilaginous, bony metaplasia, and hemorrhage surrounding necrosis.
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Disi bir Ankara kedisi (Angora)’nin abdominal meme bdlgesinde malign fibroz
histiyositom (dev hiicreli tip)

Ozet: Bu rapor, 11 yasinda, 8 kg agirhiginda, hi¢ dogum yapmamis disi bir Ankara kedisinin sag abdominal meme
bolgesinde bulunan dev hiicreli tip malign fibroz histiyositom (MFH)’u tarif etmektedir. Cerrahi miidahale ile sag karin
bolgesinden alinan, kesit yiiziiniin merkezi kisminda 3 x 1.5 x 1 cm boyutlarinda nekrotik alana sahip olan eliptik (8 x
7 x 5 cm) timortin kivami esnekti ve istit tilserli deri ile kapliydi. Gozle goriiliir bir sekilde, hemen epitel katman altindan
baslayan, kapsiilsiiz tiimoral alan, oval veya uzamis, yuvarlak, iri ¢ekirdek ve kiigiik tek ¢ekirdekgikten ve agik pembe
sitoplazmaya sahip histiyosit benzeri hiicreler ile fibroblast benzeri hiicrelerin karigimindan olusmustu. Bu hiicrelerin yani
sira, timoral alanda ¢ok sayida ¢ok hiicreli dev hiicrelere rastlandi. Tiiméral doku igerisinde nekrozu gevreleyen yogun
kollagen bag dokusu, kikirdakimsi kitle, kemiksi metaplazi ve kanamalar gérildii.

Anahtar s6zciikler: Dev hiicreli tiimor, malign fibr6z histiyositom, kedi, Angora
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Introduction

Malignant fibrous histiocytoma (MFH) refers to a
group of soft tissue tumors characterized by a dual
population of histiocytic and fibroblastic cells (1,2). In
humans, MFH has been divided into 5 types, depending
on the predominant cell types and the amount of
intercellular materials. These include storiform-
pleomorphic, myxoid, xanthogranulomatous (or
inflammatory), giant cells, and angiomatoid (1,3). Only
3 types of these tumors have been reported in domestic
animals (4): storiform-pleomorphic, inflammatory,
and giant cell. MFHs are occasionally reported in dog,
cattle, pig, and cat (4-7). The giant cell type is the most
frequently observed form of MFH in cats and is
termed as the giant cell tumor of soft parts (GCT-SP).
GCT-SP is also reported in dog, horse, baboon, and
hamster (3-8). No sex or breed predilection has been
reported and the tumor is most commonly seen in
middle-aged or older animals (4,5,9). The causes of
the tumor are not well understood, although the
tumors in cats have been linked to vaccine injections
(4). The tumor can be seen in domestic animals’
dermal or subcutaneous extraskeletal areas including
dorsal thoracic and scapular area, neck, flank,
abdomen, muzzle, and hind (4,5,6,10), forelimbs
(5,11,12), and costal abdominal region (13) . In
humans, the most common location is in the lower
extremities, head, and neck regions (14).
Macroscopically the tumor is well circumscribed,
small, firm, solitary, nodular, and encapsulated or
unencapsulated with ulcerated overlying skin
(5,12,14,15). On the cut surface, the tumor consists of
multiple nodules and is often gray/white and firm
with small red mottled areas of hemorrhage and
necrosis (4,5,14). The tumor consists of abundant
osteoclast-like multinucleate giant cells, histiocytic
cells, and fibroblasts with hemorrhage and necrosis
(4,10,13,14,16). Multinuclear giant cells, also
described as giant cell forms in humans, are a
distinctive feature for this tumor (3). The behavior of
this tumor varies among individual animals.
Metastasis of the tumoral cells has been reported to
the lymph node in some cases (11), and the tumor is
generally invasive with a high recurrence rate
(3,4,12,13). The present report describes a giant cell
type of MFH on the abdominal region of a domestic
short-hair Ankara (Angora) cat.
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Case history

The intact, neutered 6 years before, 11-year old
domestic short-hair Ankara queen with a mass in the
right abdominal mammary region (Figure 1A) was
presented to the clinics of obstetrics and gynecology
of Uludag University. A private veterinary clinic had
operated twice on similar masses in the same region
of the animal over the past 6 years without sending
the mass to a pathology laboratory. The cat was
referred to the obstetrics and gynecology department
of Uludag University with the same complaint. On
clinical examination, heart rate, respiratory rate,
mucous membrane color, capillary refill time, and
temperature were all within normal ranges.
Haematologic parameters were determined using an
Abbott Cell-Dyn 3500 hematologic analyzer (Gml
Inc, Ramsey, Minnesota, USA). Erythrocyte (7.93
M/mL), hemoglobin (14.0 g/dL), HCT (40.6%), MCV
(51.2 fL), MCH (17.7 pg), MCHC (34.5 g/dL), total
leukocyte count (WBC) (8.50 K/mL), and platelet
(328 K/mL) counts were within normal limits.
Transabdominal ultrasonography was performed
using a B-mode real-time 7.5 MHz linear array
transducer (Terason Portable Ultrasonography
System, Teratech Corporation, Burlington, USA). In
the present case, ultrasonography of the abdomen did
not reveal any pathologic structures in the abdominal
organs. Ultrasonography of the mass in the right
abdominal mammary region revealed regular shape,
well-defined borders, homogenous hypoechoic
internal echogenicity except centre area, and anechoic
in the centre of tumor mass (Figure 2). The mass was
removed using a mastectomy technique and
submitted to the department of pathology for
diagnosis.

Results and discussion

The elliptical (8 x 7 x 5 cm) tumor mass was
covered with ulcerated skin, and had a flexible
consistency. A necrotic area of 3 x 1.5 x 1 cm and
hemorrhage were observed in the middle of a cut
surface of the tumor (Figure 1B). Microscopically, the
tumor was subcutaneous and unencapsulated. Tumor
cells were comprised of a mixture of fibroblast-like
spindle and histiocytic-like cells with a pale pink
cytoplasm (Figure 3A), and were oval or elongated



Figure 1A. Tumoral mass on abdominal mammary region with
ulcerative skin.

Figure 2.  Ultrasonographic image of the mass in the right

abdominal mammary region (arrow).

with a round, large nucleus with a small and single
nucleoli. Besides these cells, abundant, randomly
scattered, eosinophilic, multinucleated giant cells with
a finely granular cytoplasm and shapes that varied
from round to oval or irregular were observed. The
number of nuclei in giant cells ranged from 2 to more
than 20 (Figure 3B). Nuclei had a vesicular
appearance with a uniform size. There were a few
mitotic figures and extensive necrosis. Moreover, in
the tumor field, there was dense collagen connective
tissue, foci of cartilaginous, bony metaplasia, and
hemorrhage. Thoracic radiography and abdominal
radiography were performed to investigate any
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Figure 1B. Necrosis and hemorrhage in the middle of cut surface
of the tumor.

evidence of metastatic disease and no specific
pathologic findings related with metastasis were
found.

The giant cell type of MFH is an uncommon
malignant tumor of the superficial and deep
connective tissue in humans and animals. It is
characterized as primitive sarcoma with partial
fibroblastic and histiocytic differentiation (1-3,8).
This tumor has been expressed as the soft tissue
variant of the giant cell tumor of bone (3,14,17), and
has been considered as an extraskeletal giant cell
tumor in humans and a giant cell tumor of soft parts
in horses and cats (3,6,8,13). Although the giant cell
variant of MFH was observed only in cats (6,12) and
occasionally in dogs , this tumor type is probably the
same tumor seen in other species (3, 7,8,13,18). The
giant cell type is the most common sub-type seen in
cats (4,6,19). The origin of GCT-SP is unknown
(8,20); however, immunohistochemical analysis
demonstrates 2 distinct cells subtypes: vimentin
expressing mesenchymal cells and CD-18 expressing
multinucleated giant cells (5). These results suggest
that both fibroblastic and histiocytic cells may be
derived from undifferentiated stem cells or from
primitive cells (pluripotent mesenchymal cells) with a
heterogeneous nature undergoing fibrohistiocytic
differentiation (2,5,8,11,13). The giant cell type of
MFH is considered relatively rare in cats (11,13,21).
Only 2 out of 85 amputated digits, due to the tumors
from «cats, were associated with MFH (21).
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Figure 3A. General appearance of the tumoral cells comprised of
various mixture of fibroblast and histiocytic-like cells
and giant cells with necrotic area (N). Original
magnification 10x, (H&E).

Additionally, in a retrospective study, 16 of 195
vaccinations associated with feline sarcomas were
diagnosed with MFH (22). Previous feline case
reports indicate that there is no sex or breed
predilection. However, it has been postulated that
domestic short haired cats are the most affected breed
(12,13,21). This tumor was seen in middle age or
older animals (3,12,13,21) and affected cats range
from 4 to 12 years of age (9,12,13,21). The tumor is
associated with vaccination; however, it can be seen
in nonvaccine sites in the dermis or subcutis (3). The
giant cell type of MFH is more settled on different
anatomical areas of extraskeletal extremities in cats
and horses (5,6,11-13). The tumor has been observed
on the flank, abdomen (5,13), muzzle, thorax (5,6),
shoulder (3), neck (3,5,12), and the interscapular area
(12). Typically, the tumor presents as a well-
circumscribed, but not encapsulated, solitary or
multinodular mass in the skin or subcutaneous tissue
with red-brown or gray-white color, and can have
hemorrhage and necrosis on cut surfaces (4,14,23,24).
The principal histological feature of the present tumor
is the various mixture of fibroblast, histiocytes and
giant cells with numerous nuclei and foci of
hemorrhage and necrosis (5,11-14,22-24). Besides,
inflammatory cells, foci of cartilaginous and bone
metaplasia, collagenous connective tissue were
observed (12,24). Histologically, the predominant
features of the giant cell type of osteosarcoma and
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Figure 3B. Giant cells in various shapes with round, large nucleus
with small and single nucleoli (arrows). Original
magnification 40x, (H&E).

fibrosarcoma are similar to the giant cell type of MFH
and include dispersed giant cells in stroma (4,5,23).
Nevertheless, the giant cell is not the predominant cell
type of fibrosarcoma and osteosarcoma (4,23).
Further, the anatomical site of the tumor is important
in differentiating between osteosarcoma and the giant
cell type of MFH. Extraskeletal osteosarcomas rarely
affect the skin and usually display bone or osteoid
production in stroma (14,24). The tumor is
sometimes confused with other lesions and can be
mistreated (12). The tumor in this cat had been
treated as a mammary tumor due to its location and
the cat was presented to the obstetrics and gynecology
department for treatment. Typically, the giant cell type
of MFH is a locally aggressive neoplasm that recurs
frequently. If it is not removed properly, however,
distant metastasis may be seen (4,11-13,22,24).
Recurrences are more commonly observed than
distant metastases in both humans and animals (12-
15). If the tumor is dermal or subcutaneous
(superficial or locally invasive) in humans, it is seen to
recur after excision and distant metastasis is seldom
reported. Nonetheless, if the tumor is located in deep
tissues, metastasis is more commonly observed
(12,22). The metastatic potential of a tumor may be
related to its multicentric nature (4). In the present
case, the tumor was located subcutaneously and there
were no specific pathologic findings related with
metastasis according to the thoracic and abdominal



radiography although local recurrences were
observed 3 times within 6 years in the same area.
Because of the difficulty of identifying a tumor based
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