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Abstract This is a case report of a patient presenting with
a destructive lesion with histologic features of a low grade
malignancy in a predominantly myxoid matrix. Various
low grade myxoid malignancies were considered in the
differential diagnosis of which an overview is presented. A
literature review of the ultrastructural findings and possible
histogenesis is discussed along with the diagnostic criteria
and recent change in the terminology regarding the
malignancies previously diagnosed as myxoid malignant
fibrous histiocytomas. A final diagnosis of a myxofibro-
sarcoma was only possible after assessing the immuno-
histochemical profile, results of histochemical stains and
ultrastructural features of this lesion.
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Introduction

The terms “myxofibrosarcoma” and “myxosarcoma” were
previously reserved for a low grade malignant myxoid
tumor that presents with a deceptively benign microscopic
appearance [1]. In 1977, Angervall et al. [2] redefined this
concept and excluded all myxoid lesions with evidence of
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lipoblastic, myoblastic or chondroblastic differentiation.
Angervall et al. [1] and Merck et al. [2] divided the lesion
into four grades according to cellularity, atypical features,
mitotic activity and myxoid content. Grade I myxofibro-
sarcomas, representing one end of the spectrum, were
predominantly myxoid and hypocellular, while grade IV
tumors at the other end were cellular lesions with atypical
features, a high mitotic index, and admixed giant cells.
O’Brien and Stout [3] introduced the term “malignant
fibrous histiocytoma” (MFH) for malignancies of supposed
fibrohistiocytic lineage and several subtypes were reported
[4, 5]. The myxoid MFH described by Weiss and Enzinger
[6] shared many similarities with myxofibrosarcomas as
redefined by Angervall et al. [2]. Weiss and Enzinger [6]
and others [6, 7] separated myxoid MFHs into predomi-
nantly myxoid (low grade), mixed myxoid and cellular
(intermediate grade), and predominantly cellular (high
grade) types. Predominantly myxoid MFH’s were regarded
by some authors to be the same as the low-grade myxofi-
brosarcomas [1, 8-11]. Siverman and Caolson [12]
observed histiocyte-like cells in a myxofibrosarcoma.
Weiss and Enzinger [6] and others [4, 7, 9, 13, 14] applied
the term myxoid MFH or myxofibrosarcoma to those
tumors in which 50% or more of the stroma was myxoid.
The diagnostic criteria with regards to the amount of
myxoid material and the presence of histiocyte-like cells,
account for the variable terminology used in the literature,
whether myxofibrosarcoma or myxoid MFH.

In 2002, the WHO declassified the MFH as a diagnostic
entity and determined that the myxoid MFH without
myogenic-, lipoblastic- and chondrogenic features be
diagnosed as myxofibrosarcoma [15]. There seems to be a
spectrum of microscopic views ranging from hypocellular
myxoid tumors to cellular tumors with little or no myxoid
substance, increased pleomorphism and mitoses, such as
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seen in malignancies previously known as storiform-
pleomorhic MFH’s [1, 11, 16, 17]. Evidence suggest that
the latter tumor (UPS with giant cells) represents a final
common pathway in malignancies that undergo dediffer-
entiation [18] or, that it represents a second component in
another sarcoma undergoing morphologic modulation
resulting from tumor progression [19]. This reasoning
stems from the fact that similar recurrent chromosome
deletions were noted in tumors such as leimyosarcomas
[19] and many cases previously diagnosed as MFH were
then later rediagnosed as pleomorphic variants of other
sarcomas [20, 21]. Similar to a myxofibrosarcoma, a
pleomorphic variants with giant cells should only be
diagnosed after ultrastructural and immuno-histochemical
examination excluded all other sarcoma types [20, 22]. It is
the most common soft tissue sarcoma that occurs in late
adult life, peaking in the seventh decade [4, 12, 19, 23-25]
and is mainly encountered in the lower extremities [1, 2, 6,
7, 9, 11, 25-28]. They have also been reported in the
paranasal sinuses [23, 29-32], nasal cavity [1], maxillary
bone and maxillary sinus [33]. The myxofibrosarcoma has
only rarely been reported in the sinuses and orofacial
region [30, 34-37]. The myxofibrosarcoma reportedly
pursue a less aggressive course [8], as compared to the
pleomorphic sarcomas with giant cells, which has a much
higher risk for early metastasis and recurrence [38].

The purpose of this report is to present the clinical,
histological, immunohistochemical and ultrastructural fea-
tures of a myxofribrosarcoma that occurred in the maxil-
lary sinus.

Case Report

A 69 year old male complained of pain refractile to anal-
gesics in the left maxilla that radiated to the left zygoma.
Intraoral examination revealed a 3 x 5 cm exophytic mass
on the left maxillary alveolus that crossed the midline. No
lymphadenopathy was apparent and the patient had smoked
40 cigarettes per day, but had stopped smoking 17 years
previously. An occipitomental radiograph revealed opaci-
fication of the left maxillary sinus and destruction of its
lateral wall (Fig. 1). The mass extended to the floor of the
orbit, as far back as the pterygoid plates, and included the
lateral nasal wall. The clinical features were those of a
destructive lesion originating in the maxillary sinus and a
carcinoma or an infection such as mucormycosis were
considered. There was no radiographic evidence of lung
involvement. Histologic examination revealed a poorly
circumscribed tumor that was divided into nodules by
delicate fibrous septa (Fig. 2). The nodules consisted of a
myxoid matrix containing atypical spindle-shaped and
stellate cells. In the more cellular areas, the cells were

Fig. 1 Occipitomental radiograph showing left maxillary clouding
and sinus wall destruction

5

Fig. 2 Photomicrograph showing myxoid nodules and fibrous septa.
(Hematoxylin and eosin, original magnification x40)

arranged in short fasicles with focal storiform patterns
(Fig. 3). Lipoblast-like cells with small cytoplasmic vacu-
oles were also observed (Fig. 4). The cells at the periphery
of the nodules had anastomosing processes and were more
compactly arranged than those in the centre. In the more
cellular areas pleomorphic cells with hyperchromatic
nuclei and a mean of two mitoses per 10 HPF were
observed. Curvilinear capillaries were present in the nod-
ules as well as in the fibrous septa (Fig. 5). Angiocentri-
cally distributed aggregates of lymphocytes and plasma
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Fig. 3 Photomicrograph showing spindle-shaped cells in a fasicular
arrangement. (Hematoxylin and eosin, original magnification x100)

Fig. 4 Photomicrograph showing lipoblast-like cells with vacuolated
cytoplasm (arrow). (Hematoxylin and eosin, original magnification
x400)

Fig. 5 Photomicrograph of curvilinear capillaries and angiocentri-
cally distributed lymphocytes and plasma cells. (Hematoxylin and
eosin, original magnification x 100)

@ Springer

Fig. 6 Electronmicrograph demonstrating a xanthomatous cell with
anastomosing processes. (original magnification x16,000)

cells were seen and no areas of necrosis were noted. The
vacuoles of the lipoblast-like cells and the myxoid areas
stained with Alcian-blue at pH 2.5 but not at pH 0.5 and the
staining was abolished after predigestion with hyaluroni-
dase. Except for vimentin, no reactivity with a battery of
other markers for mesenchymal differentiation was noted.

Electron-microscopical examination revealed the pres-
ence of five cell types of which the fibroblast-like cells
predominated. They were identified by their fusiform
shape, oval or elongated nuclei, abundant parallel ribo-
some-studded membranes, and close association with col-
lagen bundles. Polygonal cells with indented nuclei, sparse
ribosomal endoplasmic reticulum, pseudopods, and ly-
somomes of varying shape and density were regarded as
histiocyte-like cells. Smaller cells with features of both
fibroblasts and histiocytes, and primitive appearing round
cells with euchromatic nuclei, were also noted. The fifth
cell type had prominent filopodic extensions (Fig. 6). Many
of these vacuoles contained granular material similar to the
extracellular matrix.

An initial diagnosis of a myxoid MFH was made due to
the immuno-histochemical and electron-microscopical
findings. The tumor was considered not resectable and the
patient was treated with a combination of radiotherapy
(60 Gy given over 4 week period) and chemotherapy.
However, the tumor did not respond and the patient was
subject to chemotherapy but this was stopped after his
condition deteriorated. He died 1 year later.

Discussion
The diagnosis of the case was challenging. Light micro-

scopic examination showed well demarcated nodules and a
low mitotic count, indicative of a benign soft tissue lesion
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such as a nodular or pseudosarcomatous fasciitis [18, 39], a
myxoma [2, 26, 27, 40], a myxoid neurofibroma [27] or
chondromyxoid fibroma [41]. However, the clinical and
radiologic features were indicative of a malignant growth.
The lack of epithelial differentiation excluded a carcinoma
and infective conditions such as mucormycosis were not
considered due to the absence of necrosis and the cellular
nature of the growth. The presence of curvilinear vessels and
atypia ruled out benign fibrous lesions, which present with
radiating vascular patterns and absence of atypia. Malig-
nancies that were considered included myxoid liposarcoma
[42], myxoid chondrosarcoma [26, 42], myxoid leimyosar-
coma [43], myxofibrosarcoma [44, 45], myxoid neurogenic
sarcoma [42], low-grade fibromyxoid sarcoma [46] and
myxoid squamous carcinoma [47]. The lack of positive
staining with a panel of monoclonal antibodies aided in
excluding the myxoid neurogenic sarcoma, leimyosarcoma
and myxoid squamous carcinoma. Distinction is important
as the myogenic sarcomas carry a poorer prognosis that
tumors diagnosed as myxofibrosarcomas [48].

A myxoid liposarcoma was excluded because it lacks
nodularity, has indented nuclei, cytoplasmic vacuoli and a
plexiform or so-called “crow’s feet” wvascular pattern,
rather than a curvilinear capillary pattern [2, 6, 24].
Additionally, the lipoblast-like cells stained with Alcian
blue and lacked the osmophilic properties of a lipoblast.
Silverman and Coalson [12] and Vuzevski [42] studied a
myxoid MFH electron microscopically and described five
cell types, similar to those seen in this case. No myfibro-
blast-like cells were seen in this case, as were described by
Kindblom and coworkers [26]. The vesiculated cells con-
taining extracellular matrix-like material and anastomosing
filopodia resembled those described by these authors as
xanthomatous cells. This case presented with primitive
cells seemingly giving rise to, or differentiating along
fibroblastic and histiocytic lines and differs from many
low-grade myxofibrosarcomas that are made up of fibro-
blast-like cells only [11, 16]. Myxoid chondrosarcoma
presents with myxoid nodules in which chondroblasts with
hyperchromatic nuclei occur. However, it has scant vas-
cularity and the interstitial matrix retains the Alcian blue
stainability when pretreated with hyaluronidase [1]. This
feature substantiates the presence of sulphated glucosami-
noglycans such as chondroitin sulphate that is present in
chondroid neoplasms.

Electronmicroscopic examination failed to demonstrate
Luse bodies and the whorled cellular processes seen in
neurogenic tumors or tonofilaments associated with squa-
mous carcinoma. Myofibroblastic sarcoma, characterized
by spindle cells in a variable amount of myxoid matrix
requires positive identification of smooth muscle markers
and ultrastructural demonstration of myofilaments extend-
ing peripherally to the cell surface [45, 49]. The myxoid

leiomyosarcoma is identified by SMA- and MSA-positivity
in most cases and the ultrastructural presence of cytoplas-
mic dense bodies, marginal dense plaques and myofila-
ments [50]. The low-grade fibromyxoid sarcoma is made
up of bland uniform spindle- or stellate-shaped fibroblasts,
without the characteristic curvilinear vascular pattern [8,
46, 51] and pseudolipoblasts as seen in this case.

The final diagnosis of a myxofibrosarcoma was reached
after evaluating all the clinical, radiologic, light micro-
scopic, immunohistochemical and ultrastructural features
of this lesion. The electron microscopic demonstration of
fibroblast-like cells, histiocyte-like cells, intermediate cells,
primitive appearing cells, and vacuolated cells aided in the
diagnosis of this tumor, previously described as a low-
grade myxoid MFH. This combination of cells were at one
time regarded as diagniostic for the diagnosis of a MFH
[26, 39, 42, 50-54]. Suh et al. [49] examined 32 cases of
myxoid MFH’s and found no evidence of true histiocytic
differentiation in any, which led some authors to conclude
that these are tumors of the fibroblast lineage [20].

The histogenesis remains unresolved and diagnosis is
usually reached by a process of exclusion [55]. Neverthe-
less, grading is mandatory because this has a direct bearing
on recurrence rate and metastatic potential. The myxoid
content must be determined by adequate sampling and
microscopic examination. Predominantly myxoid tumors
are regarded as low grade and they may have a more
favorable prognosis than high grade tumors [15]. After
treatment they seldom recur [27] and are less likely to
metastasize [6].

Low-grade myxoid malignancies of bone, soft tissue and
neural tissue may all present with similar clinico-patho-
logical and radiological features. They may all develop
from undifferentiated primitive cells along different phe-
notypic pathways and only differ ultrastructurally with
regards to their myogenic, neurogenic, chondrogenic, lip-
oblastic, myofibroblastic or fibroblast-like and fibrohistio-
cyte-like lineage. The diagnosis of a myxobibrosarcoma
based solely on morphologic features is unacceptable and
only those with immuno-histochemical and ultrastrucural
evidence of a fibrohistiocyte-like phenotype should at
present be regarded as myxofibrosarcomas [15].
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