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Pseudomalignant myositis ossificans 
Clinical, radiologic, and cytologic diagnosis in 5 cases 

Bo Rooser', Kristian Herrlin2, Anders Rydholm' and MBns akerman3 

In five cases of pseudomalignant myositis ossificans a benign diagnosis was suggest- 
ed by fine-needle aspiration cytology and confirmed by radiographs and the clinical 
course. Hence, the need of biopsy to exclude malignancy was obviated. The symp- 
toms rapidly resolved in all the patients. Thus, surgery may not be indicated in pseu- 
domalignant myositis ossificans. 

Myositis ossificans, i.e., the formation of nonneoplas- 
tic heterotopic bone within soft tissues is often as- 
sumed to be related to injury (Ackerman 1958). How- 
ever, in one third of the cases there is no history of trau- 
ma (Paterson 1970, Zeanah and Hudson 1982). In 
these cases of so-called pseudomalignant osseous tu- 
mor of soft tissue (Jeffreys and Stiles 1966, Angervall 
and Stener 1969) or pseudomalignant myositis ossifi- 
cans (Ogilvie-Harris et al. 1980), the early radiograph- 
ic appearance and the rapid growth may suggest a ma- 
lignant tumor, such as osteosarcoma of soft tissue. Lat- 
er in the course, the lesion develops acharacteristic ra- 
diographic and histologic appearance. The most prom- 
inent feature is the so-called zone phenomenon; the 
periphery of the lesion is composed of cancellous bone 
with radially arranged bone spiculae, and the center is 
made up of cellular connective tissue with abundant 
proliferating fibroblasts. A biopsy from the highly pro- 
liferating part of the lesion may be falsely diagnosed as 
malignant leading even to ablative surgery (Ogilvie- 
Harris et al. 1980) 

We report 5 patients, 4 of whom were referred to our 
oncology center with a soft-tissue mass suspected of 
malignancy. Fine-needle aspiration cytology diag- 
nosed a benign lesion in all 5 cases and in 3 myositis os- 
sificans was suggested. 
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Case reports 

Case 1 

A 17-year-old girl was admitted because of a 5-cm 
firm, nontender tumor, deeply located in the lateral 
part of the left calf, suspected to be an osteosarcoma. 
She had had pain and had noted a rapidly growing tu- 
mor in the calf over a period of 1 month. There was no 
history of trauma. Routine blood tests were normal. 
Plain radiographs showed acircumscribed, faintly cal- 
cified, 4-cm soft-tissue mass posterior to the fibula 
(Figure l).Acomputed tomogramshowedacentrallu- 
cent zone surrounded by a rim of calcifications. A 
Tc%scintigram showed high uptake in the lesion. Fine- 
needle aspiration cytology suggested myositis ossifi- 
cans. Plain radiographs 2 weeks later showed increas- 
ing calcifications at the the periphery of the tumor and 
lamellar periosteal bone formation at the fibula adja- 
cent to the lesion. Six months after the onset of the 
symptoms, plain radiographs showed a typical myosi- 
tis ossificans with mature bone throughout the lesion. 
The patient had no pain. One year later, she had still no 
symptoms, although the mass was palpable. 

Case 2 

A 28-year-old man was referred for a 2-cm, firm, non- 
tender tumor fixated laterally to the left humeral head. 
Since first noted 1 month previously, it had grown rap- 
idly and caused some pain. There was no history of 
trauma. Routine blood tests were normal. Plain radio- 
graphs showed a thin penosteal bone sleeve along the 
proximal lateral aspect of the humerus. Fine-needle as- 
piration cytology suggested a benign mesenchymal le- 
sion. After a further 2 weeks, a 2-cm circumscribed 
mass with peripheral bone formation had evolved adja- 
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Figure 1. Case 1. A 17-year-old girl presenting with a 
rapidly growing, slightly painful tumor in the left calf. No 
history of any trauma. 

A. Plain radiograph 1 month after the onset of symp- 
toms. Faintly outlined calcifications in the lesion. 

6. Computed tomogram at the same time. A peripheral 
radiodense rim adjacent to the fibula. 

C. Tcg9 bone scan at the same time. Marked isotope up- 
take in the lesion. 

D. Plain radiograph 6 weeks after the onset of symp- 
toms. The lesion contains more consolidated bone. Peri- 
osteal bone formation in the adjacent part of the fibula. 

E. Plain radiograph 6 months after the onset of symp- 
toms.The lesion contains moreconsolidated bone. Peri- 
soteal bone formation consistent with myositis ossifi- 
cans. 

Figure 2. Case 3. A 57-year-old man with a firm, deep- 
seated tumor in the volarcompartrnent of the left forearm 
first observed 2 weeks before admission. No history of 
trauma 

A. Computed tomogram 2 weeks after the onset of 
symptoms. A mass with a peripheral rim of calcification 
adjacent to the radius. 

8. Plain radiograph 6 weeks after the onset of symp- 
toms. Appearance consistent with rnyositis ossificans. 

C. Plain radio- 
graph 8 months 
after the onset 
of symptoms. 
Marked regres- 
sion of the le- 
sion 
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Figure 3. Two charac- 
teristic cell types in 
pseudomalignant myo- 
sitis ossificans. 

A. Cluster of proliferat- 
ing fibroblasts with 
rounded or ovoid nuclei 
and elongated or poly- 
hedral cytoplasm. Sev- 
eral cells are connected 
by slender cytoplasmic 
extensions. MGG, 
x800. 

6. Osteoblasts with 
rounded or triangular 
cytoplasm, perinuclear 
halo, and eccentrically 
situated nuclei. MGG, 
x900. 

cent to the periosteal reaction. A computed tomogram 
1 month later showed consolidation of the newly 
formed bone. Three months after onset of the symp- 
toms, the patient had no complaints and plain radio- 
graphs showed partial regression of the periosteal reac- 
tion. After 1 year, plain radiographs showed further re- 
gression of the tumor. There was no recurrence of 
symptoms. 

Case 3 

A 57-year-old man was referred for a deep-seated, 
firm, nontender, 6-cm tumor in the left forearm that 
had been evident for 2 weeks. There was no history of 
trauma. Initially, he had had mild pain that had gradu- 
ally resolved. Routine blood tests were normal. A com- 
puted tomogram showed a soft-tissue mass with aperi- 
pheral rim of calcifications in the volar compartment 
of the forearm (Figure 2 ) .  Fine-needle aspiration cytol- 
ogy at the same time showed a benign reactive lesion, 
possibly myositis ossificans. One month later, plain ra- 
diographs showed consolidated bone consistent with 
myositis ossificans. After 8 months the tumor had re- 
gressed and the patient had no symptoms. 

Case 4 

A 15-year-old boy was admitted because of pain in the 
right thigh. Three weeks earlier, without trauma, he 
had developed progressive pain in the thigh at weight 
bearing. There was a tender, indurated 8 x 5-cm area on 

the anterior aspect of the right thigh. Straight leg rais- 
ing was not possible due to pain. Routine blood tests 
were normal. Plain radiographs showed an extended 
periosteal calcification anterior to the right midfemur. 
ATc 99 scintigram showed high uptake in the corre- 
sponding region. After 6 weeks the pain had disap- 
peared. Plain radiographs after 3 months showed a 3- 
cm, rounded, calcified mass anterior to the femur. 
Fine-needle aspiration cytology suggested a benign le- 
sion, probably myositis ossificans. After 9 months 
there was an almost complete regression of the mass on 
plain radiographs with only a periosteal thickening of 
the anterior cortex of the mid-femur. The patient had 
no symptoms. 

Case 5 

A 46-year-old man was referred for a4-cni, nontender, 
tumor in the left deltoid muscle. One month earlier, he 
had noted swelling and mild pain without any trauma. 
The pain disappeared after a few weeks. Routine blood 
tests were normal. Plain radiographs at the time of ad- 
mission were normal. Radiographs 3 weeks later 
showed a 1 x 6 cm calcified mass with a central lucen- 
cy. Fine-needle aspiration at the same time suggested a 
benign reactive lesion, possibly proliferative myositis. 
Nine months after the onset of the symptoms, plain ra- 
diographs showed regression of thecalcifications. The 
patient had no complaints, but still had a palpable tu- 
mor. 
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Cytology 

The aspirate smears from Cases 1 4  were similar. The 
smears were moderately to highly cellular with a mix- 
ture of proliferating fibroblasts, osteoblasts, multinu- 
cleated giant cells, and immature mesenchymal cells 
(Figure 3). They were intermingled with osteoblasts, 
ofvariousshapes, withabundant cytoplasmandamore 
or less marked central, pennuclear, clear area and ec- 
centrically located round nuclei. The multinucleated 
giant cells, which resembled osteoclasts, had an abun- 
dant, thin, finely granular cytoplasm and a varying 
number of rounded, uniform, regular nuclei with small 
nucleoli. In addition, the smears from Cases 3 and 4 
contained several fragments of striated muscle. In 
Case 5, there were numerous ganglion-like cells, 
which werelarge,rounded orpolygonal with abundant 
cytoplasm; and one or two nuclei with prominent nu- 
cleoli were seen besides proliferatingfibroblasts, oste- 
oblasts, and muscle fragments. 

Discussion 

The rapid growth of pseudomalignant myositis ossifi- 
cansmay indicate amalignant tumor (Ackerman 1958, 
Jeffreys and Stiles 1966). Radiographs during the early 
course may suggest an osteosarcoma or chondrosarco- 
ma of soft tissue. Furthermore, a biopsy from the cen- 
tral proliferating area may offer diagnostic difficulties 
to the pathologist (Ogilvie-Harris et al. 1980). Because 
of a false diagnosis of malignancy, radiotherapy, radi- 
cal local procedures, and even amputation have in sev- 
eral cases been considered and even performed (Ack- 
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