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Summary

A case of a 24-year-old woman with a 6 weeks lasting nodule of the right margin of the tongue is
described. The nodule was 20 mm in diameter and showed surface ulceration. The diagnosis of low
grade myofibroblastic sarcoma was supported by histological, immunohistochemical and elec-
tronmicroscopic examination. Although the tumor resection was not complete, the patient is free
of disease 1 year after operation. The differential diagnostics of low grade myofibroblastic sarcoma
is discussed.
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Souhrn

Low grade myofibroblastický sarkom: kazuistika

Autoři prezentují případ 24leté ženy se šestiměsíční anamnézou nádoru pravé hrany jazyka. Nádor
byl povrchově exulcerovaný a měřil 20 mm v průměru. Na základě histologického, imunohistoche-
mického a elektronmikroskopického vyšetření byla stanovena diagnóza low grade myofibroblas-
tický sarkom. Ačkoli nádor nebyl odstraněn úplně, pacientka je 1 rok po operaci bez klinických
známek lokální recidivy či generalizace nádoru. V článku je diskutována diferenciální diagnostika
této méně časté léze.
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Low grade myofibroblastic sarcoma (LGMS)
is a distinct myofibroblastic malignancy with pre-
dilection for the head and neck region which
occurs predominantly in adult patients with
slight male predominance. Although  LGMS
shows a wide anatomic distribution, oral cavity
and tongue seem to be preferred locations (12).
Histologically, LGMS is an infiltrative lesion
composed of spindle-shaped cells with eosinophi-
lic cytoplasm and fusiform nuclei. The immunop-
henotype of tumor cells is variable: actin positi-
ve/desmin positive, actin positive/desmin negati-
ve and actin negative/desmin negative. Ultra-
structurally, the tumor cells are consistent with
myofibroblasts.

The differential diagnostics of myofibroblas-
tic lesions is very difficult and based mainly on
careful examination of slides stained with hema-

toxylin- eosin. The electronmicroscopic examina-
tion can support the origin of tumor cells.

Case report
A 24-year-old woman presented a painless le-

sion of the right margin of the tongue lasting for
6 weeks. Clinical examination showed a firm,
ulcerated nodule of 20 mm in diameter (Fig. 1).
The remaining mucosa of the oral cavity showed
no abnormality; there was no regional lymphade-
nopathy.

Except for smoking 5 cigarets per day, the
personal history of the patient was negative.

A resection of the lesion was performed and
material was sent for histological examination.

Although the tumor was not removed com-
pletly, the patient is free of disease 1 year after
operation.
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Material and Methods

The specimen was immediately fixed in 10%
formalin, embedded in paraffin and routinely sta-
ined. Immunohistochemistry was performed u-
sing monoclonal antibodies listed in Table 1. For
visualization EnVision+ Dual Link System
Peroxidase (DakoCytomation) was used with dia-
minobenzidine as chromogene.

For electron microscopy, the tissue from pa-
raffin block was used, postfixed in 1% osmium
tetraoxide and embedded in epoxy resin
(Ducupan-Epon). Sections were stained with ura-
nyl acetate and lead citrate and examined under
electron microscope Phillips 208.

Results

The resection specimen measured 30 x 20
x 20 mm and showed surface ulceration 10 mm in

diameter. A firm, yellow-white coloured tumor
with ill defined margins measuring 20 mm in di-
ameter was present on sectioning. No regressive
changes (e.g. necrosis) were grossly identified.

Histologically, the tumor cells infiltrated the
striated muscle fibres of a tongue (Fig. 2). A smal-
ler, „satellite“ tumor nodules around the “main”
tumor mass were also present (Fig. 3). The tumor
grew in fascicular or storiform pattern. The
spindle-shaped tumor cells have ill defined cell
borders, pale cytoplasm and slightly anisomorp-
hic nuclei with distinct nucleoli. The mitotic
count was 2–3 per hpf; no mitoses were atypical.
The tumor was slightly infiltrated by mixed in-
flammatory cells.

Immunohistochemically, the tumor cells sho-
wed diffuse and strong positivity for vimentin
and smooth muscle actin. Proliferating marker
Ki-67 was positive in less than 5% cells. The im-
munohistochemical detection of desmin, calpo-
nin, cytokeratins, sarcomeric actin (SCMA), S-
100 protein, HMB 45, CD 34, CD 99 and CD 117
was negative.

Electronmicroscopic examination of the tu-
mor cells showed indentation of nucleus and pe-
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Fig. 2. Infiltrative growth of the tumor cells into the
striated muscle (HE, 400x)

Fig. 3. Smaller, “satellite” tumor nodule in vicinity of
the main tumor mass. (HE, 400x)

Clone Dilution Source
Vimentin V9 1:50 DakoCytomation
Smooth muscle actin 1A4 1:200 DakoCytomation
Cytokeratins AE1/AE3 1:150 DakoCytomation
Sarcomeric actin Alpha-Sr-1 1:40 DakoCytomation
Desmin D33 1:200 DakoCytomation
Calponin CALP 1:100 DakoCytomation
S-100 protein 4C4.9 1:4000 Neomarkers
Melanosome HMB 45 1:400 DakoCytomation
CD 34 QBEnd 10 1:50 Novocastra
CD 117 polyclonal 1:50 DakoCytomation
Ki-67 MIB-1 1:30 DakoCytomation

Tab. 1. Primary antibodies used 
for immunohistochemical examination

Fig. 1. An ulcerated nodule at the right margin of the
tongue
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ripheral bundles of thin cytoplasmic filaments
(“stress fibres“) (Fig. 4).

Discussion

Myofibroblasts are modified fibroblasts,
which can occur in normal tissues (e.g. periodon-
tal ligaments), in reparative granulation tissue
and in reactive soft-tissue lesions (11). They are,
however, also a principal cell type in benign and
malignant soft-tissue tumors.

Myofibroblasts are spindle-shaped or stellate
cells with ovoid pale nucleus and distinct nucleo-
lus. The cytoplasm is usually amphophilic and
there are indistinct cell borders. Ultrastruc-
turally, myofibroblasts can be distinguished from
fibroblasts and smooth muscle cells by the fin-
dings of indentation of nucleus, presence of pe-
ripheral or subplasmalemmal bundles of thin cy-
toplasmic filaments, termed stress fibres, and
a distinctive cell-stromal attachment termed fib-
ronexus (7).

Low grade myofibroblastic sarcoma (LGMS)
is a well defined malignant tumor composed of
myofibroblasts. It can occur at any age (range
9-75 years, mean 40 years) with slight male pre-
dominance; the tumor size varies from 1.5 cm to
17 cm (12). LGMS can arise in soft tissues of va-
rious anatomic sites, including extremities, trunk
(e.g. retroperitoneum, breast and heart) and ge-
nital tract, but there is a predilection for the he-
ad and neck region. Oral cavity (especially ton-
gue, cheek and gingiva), nasal cavity, salivary
glands and bones (e.g. maxilla and mandible) can
be affected (1–3, 6, 8 10, 13, 15–17, 19–21, 23,
25–30).

Grossly, most cases were described as firm,
gray-white coloured tumors with ill-defined mar-
gins. Histologically, the tumor cells show diffuse

fascicular or storiform growth pattern and they
infiltrate surrounding tissues (e.g. skeletal musc-
le). The cytological and ultrastructural characte-
ristics of neoplastic cells are consistent with myo-
fibroblasts (described above). Increased mitotic
activity of tumor cells and tumor necrosis is asso-
ciated with more aggressive behaviour of LGMS.

Tumor cells in LGMS show a variable immu-
nophenotype: actin positive/desmin negative, ac-
tin negative/desmin positive, and actin posi-
tive/desmin positive cases (21). In addition, neo-
plastic cells can express fibronectin, calponin, CD
34, CD 99 and CD 117, whereas S-100 protein,
epithelial markers and h-caldesmon are negative
(9, 21). LGMS is usually a tumor of low grade ma-
lignancy, prone to local recurrency (about 30% in
general) (21), even after many years. However,
metastases to lungs have been also reported (17,
30). Therefore, close clinical follow-up of the pa-
tient is mandatory.

Differential diagnosis of LGMS includes reac-
tive myofibroblastic lesions, benign myofibroblas-
tic lesions and other myofibroblastic sarcomas. In
these cases, immunohistochemistry is not helpful
and the differential diagnosis is based on careful
examination of the slides stained with hematoxy-
lin-eosin. On the other hand, many histogenetical-
ly different spindle-cell tumors can be distingui-
shed from LGMS using immunohistochemistry.

Nodular fasciitis is a rapidly growing lesion,
histologically with variable cellularity and myxo-
id  stroma. It is less cellular and uniform than
LGMS. Although mitoses can be present, the cells
lack nuclear atypia, which is usually present in
LGMS (24). Fibromatoses are composed of uni-
form, collagen-producing myofibroblasts without
nuclear pleomorphism. Inflammatory myofibrob-
lastic tumor (IMT) is histologically characterized
by fasciitis-like, fascicular and sclerosing areas
with a prominent chronic inflammatory infiltrate
with numerous plasma cells. In addition, ana-
plastic lymphoma kinase (ALK) can be immuno-
histochemically detected in 30–40% of IMTs (5,
18). The inflammatory infiltration in the presen-
ted case of LGMS was, however, due to tumor ul-
ceration. Infantile fibrosarcoma (IF) is a tumor of
borderline malignancy, which occurs mostly in
the first 4 years of life. It is composed of a mixtu-
re of fibroblasts and myofibroblasts. Histologi-
cally, IF consists of herringbone fascicles of
spindle cells without nuclear atypia. High grade
myofibroblastic sarcoma (HGMS) (also called
MFH-like) is often difficult to distinguish from
other high grade sarcomas. This diagnosis should
be established in that cases, where the presence
of myofibroblasts is confirmed by electronmicros-
copy (4, 22). A case of HGMS as a complication of
radiotherapy was also described (14).

Histogenetically different spindle-cell tumors
can be distinguished from LGMS using immuno-
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Fig. 4. Myofibroblastic characteristics of the tumor
cells: indentation of the nucleus and “stress fibres”
(6000x)
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histochemistry. Spindle-cell carcinoma shows po-
sitivity for cytokeratins, fibrosarcoma is SMA ne-
gative, leiomyosarcoma has a different microsco-
pic appearance and shows desmin and h-caldes-
mon positivity. Spindle-cell rhabdomyosarcoma
shows SCMA positivity, angiosarcoma shows po-
sitivity for endothelial markers (e.g. F VIII, CD
31 and CD 34) and malignant peripheral nerve
sheath tumor shows at least focal positivity for S-
100 protein. Synovial sarcoma in a classical bip-
hasic variant shows positivity for cytokeratins, e-
pithelial membrane antigen and vimentin.

In summary, LGMS is a well-defined myofib-
roblastic malignancy with predilection for head
and neck region, which is prone to local recurren-
cy, rather than metastasing. For the diagnosis,
a careful examination of routinely stained slides
is crucial. Immunohistochemistry can be useful
in differential diagnosis from some other spindle-
cell lesions and tumors. Electronmicroscopic exa-
mination can support the diagnosis of LGMS by
proving the origin of tumor cells.

Acknowledgment:
The authors thank to Dr. J. Ehrmann

(Department of Pathology Faculty of Medicine,
Olomouc) for performing calponin immunohisto-
chemistry.

This work was supported by Research
project MZO ČR 00179906.

References

1. Bisceglia, M., Magro, G.: Low-grade myofibroblastic sar-
coma of the salivary gland. Am. J. Surg. Pathol., 23, 1999,
s. 1435–1436. – 2. Bisceglia, M., Tricarico, N., Minenna,
P., Magro, G., Pasquinelli, G.: Myofibrosarcoma of the up-
per jawbones: a clinicopathologic and ultrastructural study of
two cases. Ultrastruct. Pathol., 25, 2001, s. 385–397. –
3. Chang, S. E., Choi, J. H., Sung, K. J. et al.: A case of cu-
taneous low-grade myofibroblastic sarcoma. J. Dermatol., 28,
2001, s. 383–387. – 4. Churg, A. M., Kahn, L. B.:
Myofibroblasts and related cells in malignant fibrous and fib-
rohistiocytic tumors. Hum. Pathol., 8, 1977, s. 205–218. –
5. Coffin, L. B., Patel, A., Perkins, S., Elenitoba-Johnson,
L. B., Perlman, E., Griffin, C. A.: ALK1 and p80 expression
and chromosomal rearrangements involving 2p23 in inflam-
matory myofibroblastic tumor. Mod. Pathol., 14, 2001,
s. 569–576. – 6. Dhillon, G., Rodriguez-Cruz, E.,
Kathawala, M., Alqassem, N.: Primary cardiac myofibrob-
lastic sarcoma, case report and review of diagnosis and treat-
ment of cardiac tumors. Bol. Asoc. Med. P. R., 90, 1998,
s. 130–133. – 7. Eyden, B. P.: The fibronexus in reactive and
tumoral myofibroblasts: further characterisation by electron
microscopy. Histol. Histopathol., 16, 2001, s. 57–70. –
8. Eyden, B. P., Banerjee, S. S., Harris, M., Méne, A.:
A study of spindle cell sarcomas showing myofibroblastic dif-
ferentiation. Ultrastruct. Pathol., 15, 1991, s. 367–378. – 9.
Eyden, B. P., Christensen, L.: Leiomyosarcoma versus my-
ofibrosarcoma: observations and terminology. Ultrastruct.
Pathol., 17, 1993, s. 231–239. – 10. Eyden, B. P.,

Christensen, L., Tagore, V., Harris, M.: Myofibrosarcoma
of subcutaneous soft tissue of the cheek. J. Submicrosc. Cytol.
Pathol., 24, 1992, s. 307–313.
11. Eyden, B. P., Ponting, J., Davies, H., Bartley, C.,
Torgersen, E.: Defining the myofibroblast: normal tissues,
with special reference to the stromal cells of Wharton’s jelly in
human umbilical cord. J. Submicrosc. Cytol. Pathol., 26, 1994,
s. 347–355. – 12. Fisher, C.: Myofibrosarcoma. Virchows
Arch., 445, 2004, s. 215–223. – 13. Gocht, A., Bosmuller, H.
C., Bassler, R. et al.: Breast tumors with myofibroblastic dif-
ferentiation: clinico-pathological observations in myofibrobla-
stoma and myofibrosarcoma. Pathol. Res. Pract., 195, 1999,
s. 1–10. – 14. Joerger, M., Oehlschlegel, C., Cerny, T.,
Gillessen, S.: Postradiation high-grade myofibroblastic sar-
coma of the prostate – a rare entity of prostatic tumors – res-
ponding to liposomal Doxorubicin. Onkologie, 25, 2002,
s. 558–561. – 15. Jordan, R. C., Regezi, J. A.: Oral spindle
cell neoplasms: a review of 307 cases. Oral Surg. Oral Med.
Oral Pathol. Oral Radiol. Endod., 95, 2003, s. 717–724. – 16.
Kolli, S., Ziaee, A., Lee, R., Lim, M. J., Levy, B., Labovitz,
A. J.: Myofibroblastic sarcoma of mitral valve: a case report.
J. Am. Soc. Echocardiogr., 18, 2005, s. 285–286. – 17. Kuhnen,
C., Homann, H. H., Mentzel, T.: Myofibroblastic sarcoma of
the thoracic wall. Change in appearance in tumour recurren-
ce. Pathologe, 24, 2003, s. 128–135. – 18. Li, X. Q., Hisaoka,
M., Shi, D. R., Zhu, X. Z., Hashimoto, H.: Expression of
anaplastic lymphoma kinase in soft tissue tumors: an immu-
nohistochemical and molecular study of 249 cases. Hum.
Pathol., 35, 2004, s. 711–721. – 19. Lucin, K., Mustac, E.,
Jonjic, N.: Breast sarcoma showing myofibroblastic differen-
tiation. Virchows Arch., 443, 2003, s. 222-224. – 20. Ludvi-
kova, M., Michal, M., Steiner, I., Sulc, M., Curik, R.:
Myofibroblastic proliferative lesions in the paratesticular
area. Cs. Patol., 33, 1997, s. 77–82. – 21. Mentzel, T., Dry, S.,
Katenkamp, D., Fletcher, C. D.: Low-grade myofibroblastic
sarcoma: analysis of 18 cases in the spectrum of myofibrob-
lastic tumors. Am. J. Surg. Pathol., 22, 1998, s. 1228–1238. –
22. Montgomery, E., Fisher, C.: Myofibroblastic differentia-
tion in malignant fibrous histiocytoma (pleomorphic myofib-
rosarcoma): a clinicopathological study. Histopathology, 38,
2001, s. 499–509. – 23. Montgomery, E., Goldblum, J. R.,
Fisher, C.: Myofibrosarcoma: a clinicopathologic study. Am. J.
Surg. Pathol., 25, 2001, s. 219–228. – 24. Montgomery, E. A.,
Meis, J. M.: Nodular fasciitis. Its morphologic spectrum and
immunohistochemical profile. Am. J. Surg. Pathol., 15, 1991,
s. 942–948. – 25. Morgan, P. B., Chundru, S., Hatch, S. S.,
Hawkins, H. K., Adegboyega, P. A., Eltorky, M. A.:
Uncommon malignancies: case 1. Low-grade myofibroblastic
sarcoma of the breast. J. Clin. Oncol., 23, 2005, s. 6249–6251.
– 26. Roth, T. M., Fratkin, J., Woodring, T. C., McGehee,
R. P.: Low-grade myofibroblastic sarcoma of the vulva.
Gynecol. Oncol., 92, 2004, s. 361–364. – 27. San Miguel, P.,
Fernandez, G., Ortiz-Rey, J. A., Larrauri, P: Low-grade
myofibroblastic sarcoma of the distal phalanx. J. Hand. Surg.
Am., 29, 2004, s. 1160–1163. – 28. Smith, D. M., Mahmoud,
M. M., Jenkins, J. J. 3rd, Rao, B., Hopkins, K. P.,
Parham, D. M.: Myofibrosarcoma of the head and neck in
children. Pediatr. Pathol. Lab. Med., 15, 1995, s. 403–418. – 29.
Taccagni, G., Rovere, E., Masullo, M., Christensen, L.,
Eyden, B.: Myofibrosarcoma of the breast: review of the lite-
rature on myofibroblastic tumors and criteria for defining my-
ofibroblastic differentiation. Am. J. Surg. Pathol., 21, 1997, s.
489–496. – 30. Watanabe, K., Ogura, G., Tajino, T., Hoshi,
N., Suzuki, T: Myofibrosarcoma of the bone: a clinicopatholo-
gic study. Am. J. Surg. Pathol., 25, 2001, s. 1501–1507.

Jan Laco, M.D.
The Fingerland Department of Pathology, Faculty Hospital 

Sokolská 581
500 05 Hradec Králové

Tel: 495 832 548
Fax: 495 832 004

E-mail: lacoj@lfhk.cuni.cz

Česko-slovenská patologie 153

3/06 zlom  21.7.2006 10:45  Stránka 153


