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Fig. 1. A Anteroposterior and B lateral views of the left tibia show a metaphyseal, ill-defined, 
osteolytic area with cortical erosion and small, linear, periosteal reaction. Axial CT scans 
of the distal and of the tibia (C soft tissue window setting and D bone window), l-mm 
section, demonstrate an osteolytic lesion eroding cortical bone; no soft tissue extension 
was detected 
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Clinical information 

A 55-year-old man  complained of  
progressively worsening pain in the 
left ankle. The patient had a history 
of generalized psoriasis which had 
been treated 5 years before by exten- 
sive local corticotherapy. He was a 
heavy smoker  and suffered f rom a 
severe arteriopathy. Alcohol abuse 
was also noted, without pancreatitis. 
Physical examination revealed ten- 
derness in the distal port ion of the 
left leg. Labora tory  findings and 
blood studies were within normal  
limits. 

Radiographs of  the left ankle, in- 
cluding tomographs,  demonstrated a 
lyric, poorly marginated,  polycyclic 
area in the distal tibial metaphysis 
(Fig. 1 A, B). Periosteal reaction and 
endosteal erosion with posterior 
cortical bone destruction were pres- 
ent. No soft tissue mass was detected. 
In other metaphyseal  regions of  both 
tibiae, there were sharply demarcated 
zones of  increased density suggesting 
multiple medullary bone infarcts 
(BIs). Furthermore,  frontal roentgen- 
ograms of  the right hip showed ne- 
crosis of  the femoral  head, clinically 
latent. 

A 99mTc-MDP bone scan demon- 
strated increased uptake in the distal 
end of  the left tibia. The scan was 
otherwise normal.  CT scans of  the 
left tibial metaphysis demonstrated a 
lytic tumor  eroding the posterior cor- 
ticle, having its origin in a centro- 
osseous calcified area (Fig. 1 C). 
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Diagnosis: Malignant fibrous histio- 
cytoma in a previous bone infarct 

Magnetic resonance imaging (MRI)  
demonstrated in the four metaphyses 
of  both  tibiae and in the distal right 
femur serpiginous areas of  low signal 
intensity on TI -  and T2-weighted im- 
ages (Fig. 2) characteristic of  mature  
bone mar row infarction. Apar t  f rom 
these lesions, M R I  showed in the dis- 
tal third of  the left tibia cortical ero- 
sion, suggesting malignant  degenera- 
tion of  one of  the BIs (Fig. 3 a). No 
soft tissue mass was detected. 

An open biopsy conformed corti- 
cal destruction by a soft tumor  mass 
transgressing the periosteum. Micro- 
scopical examination revealed multi- 
ple sarcomatous cells, growing in a 
storiform pattern (Fig. 4). Numerous  
focally necrotic zones, dystrophic 
calcifcations, and nonviable lamellar 
bone trabeculae were present in the 
tumor.  

The patient underwent an under- 
the-knee amputat ion.  On gross ex- 
amination, the metaphyseal  cortical 
bone was trangressed. In a sagittally 
cut section there was a yellowish area 
in the medullary cavity correspond- 
ing macroscopically to infarcted 
bone. Around the area of  the infarc- 
tion, a gray soft tissue mass was pres- 
ent, destroying the posterior cortical 
bone and periosteum (Fig. 3B, C). 
Microscopically, this sarcomatous 
tumor  developed a triphasic pat tern 
of  cells: spindle cells with foamy cy- 
toplasm, plump cells with histiocytic 
appearance, and giant cells. The 
spindle cell component  was largely 
predominant  and arranged in a stori- 
form pattern. In some areas, numer- 
ous capillaries were present, suggest- 
ing an hemangiopericytoma-like pat- 
tern. Electron-microscopic evalua- 
tion confirmed the presence of  fibro- 
blastic, myofibroblastic,  and malig- 
nant histiocyte-like cells. The lesion 
was diagnosed as a malignant  fibrous 
hist iocytoma around a bone infarct, 
without metastasis. No adjuvant 
t reatment was prescribed. 

Discussion 

Although malignant  fibrous histiocy- 
toma (MFH)  is well known among 
the tumors of  the somatic soft tis- 

Fig. 2. Coronal MRI (TR : 560 ms/TE : 26 ms) 
of the right knee demonstrating low signal 
intensity areas in tibial and femoral metaphyses 
with a thin, well-defined, low signal border 
consistent with two of the multiple mature 
bone marrow infarcts 
Fig. 3. A Sagittal MRI (TR: 480 ms/TE: 
26 ms) of the distal end of the left tibia shows 
a typical image of a bone infarct surrounded 
by a tumorous lesion eroding posterior cortical 
bone and transgressing the periosteum (arrow). 
B Sagittally cut surface of the distal part of the 
left tibia demonstrates a central, yellowish 
tibia1 infarct (star) surrounded by a tumor 
eroding the cortex (arrowheads). C Contact 
radiograph showing endosteal osteolysis and 
cortical disruption 
Fig. 4. Photomicrograph from tumor showing a 
storiform area, with malignant cells and slight 
hyalinized stroma (hematoxylin-eosin saffron, 
• 80) 
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sues, it has also recently been recog- 
nized as a primary tumor in bone [6]. 
M F H  of  bone is rare (1%-5% of pri- 
mary bone tumors) and sometimes 
develops in association with pre-ex- 
isting bone abnormalities (20%-25% 
of MFHs),  like bone infarct (BI) [14]. 
However, M F H  arising within or as- 
sociated with skeletal infarction is ex- 
ceptional, since only 32 cases (re- 
viewed in [4, 7]) have been tabulated 
in the literature. Analysis of  the re- 
ported cases reveals that such pa- 
tients had frequently large, multiple, 
metaphysodiaphyseal medullary in- 
farcts of  the long bones. These BIs 
were related to decompression sick- 
ness [15], vasculitis [13], alcohol 
abuse [7], sickle cell anemia [8, 15], 
or steroid therapy [2, 17]. As in the 
present case, these conditions have 
more often been associated with 
aseptic necrosis of  the epiphyses, 
which never degenerate. A long inter- 
val between the occurrence of  BI and 
M F H  diagnosis is frequently ob- 
served. 

Our patient had abused alcohol 
and received steroid therapy through 
extensive topical steroids for his gen- 
eralized psoriasis. In addition, our 
case documents the existence of  a 
previous BI present for more than 
5 years before the M H F  was diag- 
nosed. An earlier arteriogram (1983) 
had clearly demonstrated its pres- 
ence. 

Typically, M F H  associated with 
BI [1] occurs in a preponderence of  
men over 40 years of  age. It involves 
almost exclusively the femur and the 
tibia. Pain and swelling are the main 
complaints. 

Radiologically, M F H  is charac- 
terized by a destructive, purely osteo- 
lytic, ill-defined, metaphysodiaphy- 
seal area. The cortex is frequently 
destroyed. Periosteal reaction and 
soft tissue mass are often noticed. 
Radiological studies also demon- 
strate associated mature BIs charac- 
terized by large, serpiginous, medulZ 
lary calcifications [5]. 

CT shows the osteolytic tumor 
and its relationship with the centro- 
osseous calcifications of  bone mar- 
row infarction. Furthermore,  endos- 
teal erosion and soft tissue mass are 
easily detectable. Operative planning 
requires knowledge of  the local-ex- 
tent of  the tumor, and CT is corn- 

monly required to locate it precisely. 
99mTc-MDP and 6VGa citrate scans 
demonstrate intense accumulation of 
the radiopharmaceuticals in the tu- 
mor [12], and the remainder of  the 
scan can be used to search for possi- 
ble osseous metastases. The useful- 
ness of angiography [9] has been re- 
ported in planning the operative 
treatment. 

MRI  is a sensitive examination in 
the detection of  avascular necrosis of 
the femoral head [3, 11] and the knee 
[19]. Typically, a low signal area is 
present on T1- and T2-weighted im- 
ages. In some patients, the margins 
of the lesion become hyperintense on 
long pulse sequences, showing an in- 
f lammatory tissue at the reactive in- 
terface. These MR features are simi- 
lar for medullary bone infarction 
[18]. Thus, serpiginous metaphyso- 
diaphyseal zones of low signal inten- 
sity are detected in Tl-weighted im- 
ages, as well as similarly unenhanced 
signal in the T2-weighted sequences. 
A thin band of  low signal delimits 
the margins of  the BI [2, 16]. In some 
cases, the central port ion is isointense 
with the surrounding normal bone 
marrow, indicating fatty areas. 

In addition, our report  suggests 
the ability of  MRI  to discriminate 
malignant sarcomatous transforma- 
tion of  medullary BIs by demonstrat- 
ing diaphyseal cortical erosion. Fur- 
thermore, MRI  delimits the tumor 
mass and determines the presence or 
absence of  soft tissue invasion. De- 
spite its classic lack of  specificity, 
contrasting with its high sensitivity 
in detecting skeletal tumors, the asso- 
ciation of  medullary infarction with 
malignant transformation allows 
prediction of  the presence of an 
MFH.  

Histologically, the following 
characteristics typify M F H  [14]: 
mononuclear  ovoid to spindly histio- 
cytic cells growing in a storiform pat- 
tern (characteristic but not pathog- 
nomonic of  MFH),  anaplastic multi- 
nucleate giant cells, evidence of pha- 
gocytosis, heavy reticulin produc- 
tion, and fat production. M F H  of  
bones exhibits a wide range of  histo- 
logical patterns. With this in mind, 
Huvos etal .  [10] have subdivided 
M F H  into three variants according 
to the histological appearance of  
growth: the predominantly fibro- 

blastic pattern, the predominantly 
histiocytic or xanthomatous mor- 
phologic variant pattern, and the 
malignant giant cell tumor type. In 
our case the tumor had a predomi- 
nantly fibroblastic pattern. 

BI are characterised by dense 
bland fibrosis, dystrophic calcifica- 
tions, and foci of  nonviable lamellar 
to woven bone. Around the BI, a 
chronic reparative process develops 
at the revascularizing margins, and 
the proliferation of  histiocytes is an 
essential component  of  this process. 
It has been suggested [15] that, after 
many years, in some instances, the 
histiocytic component  may undergo 
sarcomatous transformation. Thus, 
the tumoral histiocyte can differenti- 
ate along two major directions: to- 
wards phagocytic functions or fibro- 
genic functions. In the present case, 
the localization of the tumor around 
the BI reinforces this chronic repara- 
tive theory for the malignant trans- 
formation of BIs [13]. 

In summary, a case is presented 
of a 55-year-old man with a M F H  
in a previous BI. The poor  prognosis 
of such secondary M F H  is related in 
part to the difficulty of  its early diag- 
nosis, its aggressive behavior, and its 
tendency to metastasize (mainly to 
bone sites and lungs). Nevertheless, 
although biopsy of asymptomatic 
bone marrow infarction is not indi- 
cated, MRI  seems consistent in de- 
tecting sarcomatous transformation 
of  symptomatic BIs and plays an im- 
portant  role in the patient's preoper- 
ative evaluation. 
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