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Abstract Malignant transformation of Wbrous dysplasia
is very rare. The frequency is increased in polyostotic
forms, in McCune–Albright and Mazabraud’s syndromes
and previously irradiated cases. Pain, which is rapidly
becoming worse over a short period unrelated to trauma is
the most alarming symptom. Early radiological features of
sarcomatous transformation are moth-eaten or cystic areas
of osteolysis, cortical destruction and gradual formation of
a soft tissue mass. The prognosis is unfavorable as most of
the cases are in an advanced stage in the time of diagnosis.
We present an unusual case of unsuspected secondary oste-
osarcoma arising in a previously unirradiated, monostotic
Wbrous dysplasia. A 46-year-old woman was admitted with
hip pain, which worsened after a minor trauma occurred
1 year ago. Plain graphies of left femur showed a well-
delineated lesion with endosteal scalloping and areas hav-
ing a ground-glass appearance. The MRI revealed minimal
contrast enhancement but no heterogenous signal intensity,

cortical destruction, periost reaction or accompanying soft
tissue component was noted. The lesion was initially curet-
ted. But being diagnosed as osteosarcoma histologically,
classical osteosarcoma protocol pre and postoperative che-
motherapy was applied. Resected femur showed areas of
Wbrous dysplasia admixed with osteosarcoma having Wbro-
blastic, chondroblastic and osteoblastic areas that were
focally invading the soft tissue. Tumor viability was esti-
mated as 95%. The clinical course worsened rapidly after
the operation. She did not respond to postoperative chemo-
therapy and lost with pulmonary metastases less than a
years’ time after the operation. The case is presented to
increase awareness on the possibility of malignant transfor-
mation in an otherwise unsuspected Wbrous dysplasia.

Keywords Fibrous dysplasia · Secondary osteosarcoma · 
Malignant change

Introduction

Fibrous dysplasia (FD) is a benign medullary Wbro-osseous
lesion, which may present in either monostotic or polyos-
totic forms [5]. The prognosis of patients with FD is very
good but malignant transformation occurs, although rarely.
The frequency of malignant change is increased in polyos-
totic forms, especially in patients with concomitant
McCune–Albright [1] (endocrine abnormalities and skin
pigmentation) and Mazabraud’s syndromes (polyostotic
Wbrous dysplasia and soft tissue myxomas) [10]. It is esti-
mated to be 4% for McCune–Albright syndrome while it is
just 0.5% for monostotic forms [14]. Osteosarcoma is the
most common type of tumor, followed by Wbrosarcoma and
chondrosarcoma [12]. Patients are usually in the third or
fourth decades of life. The most frequent anatomic sites are
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the craniofacial bones, the femur, and the tibia, which gen-
erally received radiation therapy before the sarcoma devel-
oped [12]. We present a case of secondary osteosarcoma of
femur arising in a previously nonirradiated monostotic FD,
which was clinically and radiologically unsuspected.

Case presentation

A 46-year-old woman was admitted with hip pain which
was worsened after a minor trauma occurred 1 year ago.
She had experienced a major trauma and fracture in her left
femur 30 years ago and she had been suVering from mild
hip pain since then. She laid a history of being diagnosed as
having a “benign-natured disease” 15 years ago. She visited
several outpatient clinics when she had pain and went on
painkillers since then but refused surgical treatment. Her
previous plain graphies and magnetic resonance images
(MRI) were reviewed when she was referred to our hospital
(Fig. 1). In the MRI performed 2 years prior to admission,
collodiaphyseal angle was changed related to pathologic
fracture of collum femoris, and a lesion could be identiWed
located in metaphysio-diaphyseal location of left femur. It

had a completely homogeneous morphology and displayed
isointensity with body Xuids. The lesion was consistant
with “Wbrous dysplasia” and remained unchanged in MRI
performed in the following year. There was no cortical
destruction, periost reaction, or accompanying soft tissue
component. The lesion showed minimal contrast enhance-
ment but no heterogenous signal intensity was noted. Plain
X-ray graphies showed endosteal scalloping and well-
delineated areas with a ground-glass appearance, which
was also consistent with FD. There was a coxa-vara defor-
mity in consistency with MRIs. The overall radiologic
appearance, and stable nature of the lesion suggested an
ordinary FD, complicated by a healed fracture. The lesion
was monostotic and the case did not show cutaneous pig-
mentation, endocrine disturbances or soft tissue lesions as
can be seen with McCune–Albright and Mazabraud’s syn-
dromes. She had a 4-mm pulmonary opacity reminiscence
of tuberculosis sequel in plain pulmonary graphy where the
thorax computerized tomography revealed a second nodule
having the same size and lesion characteristics. She was
treated with curettage and bone cementing.

Curettage material (Fig. 2) displayed areas resembling
aneurysmal bone cyst/telengiectatic osteosarcoma with

Fig. 1 Imaging characteristics 
of the lesion. a Plain radiogra-
phy of the femur shows a 
well-deWned, lytic lesion with 
endosteal scalloping (arrow) 
and a pathologic fracture 
at collum femoris (arrowhead). 
The collo-diaphyseal angle is 
destroyed and a coxa-vara defor-
mity can be observed. There is 
ground glass appearance in the 
central part of lesion (asterisk). 
No cortical destruction or perio-
steal reaction is present. b T1-W 
coronal plane MRI shows hypo-
intense bone lesion compared 
to muscles at the proximal 
meta-diaphyseal region of left 
femur. c Contrast enhanced 
T1-W coronal plane MRI shows 
slightly enhancement of lesion. 
No heterogenously enhanced 
component is present. d STIR 
coronal plane MRI shows a 
well-deWned, homogenously 
hyperintense lesion (equal to 
body Xuids). No cortical 
destruction or soft tissue 
component is present
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hemorrhage and Wbrin formation with numerous giant cells
intermingled as well as foamy cells forming areas reminis-
cent of nonossifying Wbroma. Solid areas showed wide-
spread osteoid production. Osteoid producing cells were
round or spindle shaped having either large vesicular nuclei
or dense hyperchromatic nuclei. The tumor was noted to be
densely cellular with a high mitotic rate including atypical
Wgures. Thorough examination showed areas consistent
with FD, showing an abnormal Wbrous and immature osse-
ous tissue. There were irregularly shaped, curved bone tra-
beculae, without a peripheral osteoblastic rimming. Thus
the case was diagnosed as secondary osteosarcoma arising
in preexisting FD. Therapeutic options were discussed in
musculoskeletal tumor council and chemotherapy was
given before tumor bed excision was performed. Following
three courses of chemotherapy including Cisplatin and
doxorubucin, rest tumor surgery and replacement of tumor
resection prosthesis was done. In the total femur resection
specimen (Fig. 3), tumor showed a mixed pattern of con-
ventional osteosarcoma having Wbroblastic, chondroblastic
and osteoblastic areas that were focally invading the soft
tissue and viability was estimated as 95%. In addition to
area of FD in the vicinity of previously curetted segment,
three more foci were observed in the distal metaphyseal
region. They were measuring 5, 2, and 1.5 cm respectively
in their largest diameters. And there were two minute “one
trabecule-sized” microscopic foci. According to our strat-
egy for conventional high-grade bone sarcomas three
cycles of adjuvant chemotherapy was applied postopera-
tively. During her postoperative follow up she developed

tumoral nodules around the femur prosthesis and several
pulmonary nodules consistent with metastasis. She also
suVered from local infection and acute femoral artery
occlusion, which was cured by an inevitable left hip desar-
ticulation. Additional satellite soft tissue nodules were
observed in amputation material. She died of extensive pul-
monary metastasis 11 months after the initial diagnosis
(Fig. 4).

Discussion

Experience on secondary osteosarcoma arising in FD is
very limited since most cases have been published as single
case reports due to the rarity of the entity. According to the
largest series, malignant changes seem more likely to occur
in polyostotic than in monostotic FD [7, 14]. Most of the
cases that arose in monostotic disease have followed a pre-
vious radiation therapy [12, 16]. Unfortunately in most of
these cases, sarcoma was in an advanced stage in time of
diagnosis [7, 12] and did not respond to conventional che-
motherapy as in classical osteosarcoma [6]. However there
are experiences suggesting that secondary osteosarcomas
may have a prognosis that approaches that of otherwise
comparable primary osteosarcoma with combined therapy
in case the local tumor control is achieved [3]. Thus it is
important to recognize malignant transformation as early as
possible, although it may not be easy as in our case. Hoshi
et al. [8] reported four cases in which the FD was diagnosed
only in one of them prior to sarcoma. The other three cases

Fig. 2 a Low power view of 
curetted specimen. Note the 
aneurysmal bone cyst/telengiec-
tatic osteosarcoma-like areas 
Wlled with blood and Wbrin 
(hematoxylen and eosin, £4). 
b The walls of these cystic areas 
are rich in giant cells and they 
are lined by tumoral osteoid 
(hematoxylen and eosin, £20). 
c Trichrome stains reveal the 
“lace-like” nature of lining 
osteoid (Masson’s trichrome 
stain, £20). d Fibrous dysplasia 
areas and sarcomatous areas 
(asterisk) (hematoxylen and 
eosin, £2)
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were diagnosed as sarcoma and FD at the same time. Sus-
pecting from malignant transformation can be extremely
diYcult especially in cases with monostotic disease having
either subtle symptoms or none. In the reported cases up to
date, the speciWc symptoms of the malignant change were
mainly pain, swelling and late appearance of a bony mass

[8, 15]. But given the fact that the pain is a nonspeciWc Wnd-
ing and is the most common complaint followed by patho-
logical fracture in FD [13], great care should be taken when
evaluating this symptom. Pain which is rapidly becoming
worse over a relatively short period without trauma should
be considered alarming [8]. History of radiation therapy to

Fig. 3 a Postcurettage X-ray: 
Endosteal scalloping can be seen 
at the mid-diaphysis of femur. 
Implanted orthopedic material is 
also visible. b Femur resection 
performed after chemotherapy. 
Soft tissue extension of tumor is 
very prominent. Tumor also par-
tially destroys the implanted 
chips. Note the other foci of 
Wbrous dysplasia (arrows). The 
smallest focus is quite indistin-
guishable as admixed with fatty 
marrow (short arrow)

Fig. 4 Resection specimen a 
Low power view of transition 
zone between Wbrous dysplasia 
(left) and sarcomatous areas 
(right) (hematoxylen and eosin, 
£2). b Soft tissue extention of 
osteosarcoma. Note the invasion 
through muscle bundles (hemat-
oxylen and eosin, £20). c Areas 
of Wbrous dysplasia. Note the 
Wbroblastic stroma and irregu-
lary shaped, curved bone trabec-
ulae, without a peripheral 
osteoblastic rimming (hemat-
oxylen and eosin, £10). d Other 
foci of Wbrous dysplasia in distal 
metapyseal region marked 
with short arrow in Fig. 3 
(hematoxylen and eosin, £2)
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the diseased area should also raise clinical suspicion. It
must be kept in mind that sarcomatous changes in previ-
ously irradiated areas are late complications, thus the past
history should be questioned in detail [2]. In cases of a typ-
ical osteosarcoma, radiographic features clearly illustrate
the aggressive bone-forming nature of the lesion but sec-
ondary osteosarcomas, such as those arising from infarcts
or Wbrous dysplasia, may produce a confusing radiologic
picture [11]. Presence of areas with ground-glass appear-
ance is consistent with FD. Early radiological features of
sarcomatous transformation in FD are moth-eaten or cystic
areas of osteolysis, cortical destruction and gradual forma-
tion of a soft tissue mass [15]. Lesions generally have a
poorly delineated margin within and/or near the area with a
glassy appearance, prominent or slight periosteal reaction
can also be found [8]. MRI shows an abundance of vascu-
larity within the lesion and some lesions present slightly
more contrast enhancement than FD areas [8]. Ring-like
and spotty calciWcation in the tumor matrix generally indi-
cates chondrosarcoma while the Wbrosarcoma usually
shows simple osteolytic destruction [15]. The presented
case surprisingly had a completely homogeneous morphol-
ogy, with a classical “ground glass appearence” and
“Sheppard’s crook deformity” on plain graphy. It neither
showed cortical destruction nor accompanying soft tissue
component and remained unchanged until the Wrst curet-
tage. The tumor gradually showed an aggresive behavior
after the currettage. It showed soft tissue extention in the
resected specimen despite neoadjuvant chemotherapy
cycles while “satellite” soft tissue nodules were observed in
the subsequent desarticulation specimen. The case also
developed concominant metastatic pulmonary nodules and
unfortunately the prognosis did not approach to that of oth-
erwise comparable primary osteosarcoma. One may specu-
late that the local control could not be achieved [3] since
the tumor was curetted initially as malignancy was unsus-
pected. But very poor response to chemotherapy raises sus-
picions about tumor biology reserving the eVect of the
“contaminated” nature of the initial surgery.

The timing and etiology of malignant transformation are
big questions, the answers of which are awaiting for further
studies and case observations. Even in syndromic cases
with McCune-Albright syndrome or Mazabraud’s syn-
drome, the speciWc molecular alterations that could account
for an increased incidence of osseous sarcomas have not
been completely elucidated [10]. Jhala et al. [9] presented a
secondary osteosarcoma arising in a case of McCune–
Albright syndrome and Mazabraud’s syndrome in which
the osteosarcomatous portion exhibited trisomy of chromo-
somes 5 and 7 on karyotypic analysis, by comparative
genomic hybridization and FISH. Complementary to this
observation, Dal Cin et al. [4] reported a series of abnor-
malities including trisomy 2, rearrangement in chromosome

12 and a t(6;11)(q15;p15) translocation in cases of Wbrous
dysplasia and osteosarcoma, suggesting that FD is a neo-
plastic lesion rather than a dysplastic process. Thus it can
be speculated that FD, is a neoplasm of very low malignant
potential that can be transformed to a high-grade neoplasia
someday because of an unknown stimulus. But probably a
more acceptable approach would be supposing the cause of
malignant transformation in most of the cases as a perma-
nent mechanical trauma, destruction and regeneration of the
bone.

Information concerning the management of these cases
is also limited. Whether they respond to conventional oste-
osarcoma therapy is controversial [3, 6]. But distant metas-
tasis and death was inevitable even in cases that received
pre- and/or postoperative chemotherapy and widely
resected subsequently [8]. Mortality rates are reported to be
almost 54% [12] but these reports are not detailed in respect
to adequacy of surgical treatment and chemotherapy proto-
cols. Combination chemotherapies can alter prognosis but
further accumulation of data is absolutely necessary. So far,
no deWnitive statement regarding the eYcacy of chemother-
apy for this disease entity can be made. We followed our
routine scheme for high-grade bone sarcomas but consider-
ing the poor response, postoperative chemotherapy was
also added. Unfortunately the outcome was not promising
for she was lost with pulmonary metastases less than a
years’ time after the operation. And overall picture Wt to the
observations on secondary osteosarcomas that they did not
respond to conventional chemotherapy as in classical osteo-
sarcomas [6].

In conclusion, we presented an unusual case of second-
ary osteosarcoma arising in a long-standing, previously
unirradiated monostotic Wbrous dysplasia, which followed
an aggressive and fatal course. According to the previously
described, clinical and radiological Wndings, patients of sar-
comatous transformation can be detected in earlier stages
more promising for a disease free survival. In this respect,
our case deserves attention since none of alarming Wndings
were observed radiologically. Pain was the most serious
symptom of the patient but it was dull in nature and was
present for many years. And in contrast to the previous
reports, the worsening period was long as almost a year and
preceeded by a trauma. Nevertheless we conclude that all
symptoms should be regarded as alarming for sarcomatous
transformation thus we suggest prior histopathologic con-
Wrmation especially in cases with long standing disease.
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