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CASE REPORTS

Malignant transformation in a patient with fibrous
dysplasia and aneurysmal bone cyst
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ABSTRACT

A 38-year old-woman, with a history of monostotic fibrous dysplasia (MFD) of the right femur-developed secondary transforma-
tion to both an osteosarcoma and an aneurysmal bone cyst. The patient was initially treated with wide resection and insertion of a
hip prosthesis and postoperative chemotherapy. After three months she had a recurrence and a hemipelvectomy was performed,
followed by chemotherapy. Seven years later the patient is still alive with no signs of metastases. It is unknown whether the
osteosarcoma developed from the MFD or from the aneurysmal bone cyst.

Secondary transformation of fibrous dysplasia into osteosarcoma is rare, especially in MFD without concomitant McCune-
Albright syndrome as well as in patients with MFD without prior radiation therapy. Transformation of an aneurysmal bone cyst is
an even more rare event.

This case is reported due to the rare event of malignant transformation of MFD with a concomitant aneurysmal bone cyst and due
to the favorable outcome, despite the poor prognosis.
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1. INTRODUCTION
Lichtenstein first used the term Fibrous Dysplasia (FD) in
1938, describing a filling of the medullary cavity by a “gritty,
grayish white fibrous tissue containing trabeculae of newly
formed primitive bone”.[1] FD can be present in both a
monoostotic and a polyostotic form.[2] The polyostotic FD
can be linked to endocrine and pigmentation abnormalities
known as McCune-Albright syndrome.[3, 4]

Malignant transformation of FD is rare. It was first described
in 1945[5]and subsequently in a number of case reports. In
a retrospective study from 1994, Ruggieri et al. described
an incidence of malignant transformation in 28 out of 1,122

cases with FD.[6] The reported malignancies were predomi-
nantly osteosarcoma followed by chondrosarcoma, fibrosar-
coma and malignant fibrous histiocytoma. The primary site
of transformation was the maxillofacial bones, followed by
the proximal femur.

Aneurysmal bone cyst (ABC) first described in 1942,[7] is a
benign lesion often arising secondary to other bone lesions.
In a review of 639 bone lesions ABC was reported in 123
cases of which 87 were primary ABC and 36 secondary to
other lesions. Of the secondary ABCs only one arose from
FD.[8] Malignant transformation of an ABC to osteosarcoma
has been reported previously in the literature.[9–13]
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In the present case, both an osteosarcoma and an aneurysmal
bone cyst were present in the proximal femur of a patient
with known monostotic fibrous dysplasia (MFD).

2. CASE
The current case is a 38-year-old woman with known a his-
tory of FD of the right proximal femur. The patient was

first diagnosed with FD and operated abroad with curettage
and bone grafting in 1976. The patient was referred to our
department in 1992 after she immigrated to Denmark. At our
department she was treated once more with curettage and
bone grafting. The tissue retrieved in 1992 revealed FD with
no other pathology (see Figure 1A). No further follow-up
was planned.

Figure 1. A. Fibrous dysplasia 1992, H&E x 200. B. Osteoblastic osteosarcoma 2009, H&E x 200. C. Aneurismal bone
cyst 2009, H&E x 200. D. Solid osteosarcoma 2009, H&E x 400.

In 2001, she was readmitted to our department due to a slight
pain in the hip region. Radiographs showed hip arthrosis and
signs of FD (see Figure 2A), almost unchanged compared to
previous radiographs from 1992 (radiographs from 1992 are
no longer available). The FD was moderate and no surgery
was performed.

In 2009, the patient had a minor trauma to the right hip. Ra-
diographs on admission showed multiple, inhomogeneous,
cystic changes in the trochanteric region and arthrosis of
the hip joint (see Figure 2C). An open biopsy revealed an
aneurysmal bone cyst (see Figure 1C) containing small areas
of FD. Some areas were suspicious for malignancy due to a
high frequency of mitosis; however, these changes were inter-
preted as reactive changes due to the trauma. The hip move-
ment was decreased (flexion 0-90◦, ab-/adduction 40/5◦,
internal rotation 15◦, external rotation 0◦) and the pain was

mainly present during activity consistent with arthrosis. Two
months later the patient was evaluated with a view to hip re-
placement surgery; new radiograph (see Figure 2B) showed
slight progression of the cystic changes. Curettage of the
cystic areas was planned along with insertion of a hip re-
placement prosthesis. Surgery was scheduled six weeks later.
When admitted prior to surgery the patient presented with
worsening of the hip pain and a new radiograph unexpect-
edly demonstrated a pertrochanteric fracture with massive
osteolytic changes, at this time still attributed to FD with
ABC (see Figure 2D). Surgery revealed a large soft-tissue tu-
mour, suspected for malignancy and consequently a primary
prosthesis was never inserted. In stead all tissue with ma-
lignant appearance was excised in macroscopically healthy
tissue. Histopathology showed areas with widespread primi-
tive osteoid formation, positive alkaline phosphatase staining,
nuclear atypia and pleomorphism, mitotic activity of 15-20
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mitoses per 10 high power fields and necrosis, which was
now interpreted as osteosarcoma (see Figure 1, B&D). Areas
resembling FD and aneurysmal bone cyst were still present.

Figure 2. A) Radiograph of the right hip January 2001
showing FD with a ground glass appearance and sequelae
from previous surgery without major cystic lesions; B)
Radiograph of the right hip from March 2009 showing slight
progression of the cystic lesions; C) Radiograph of the right
hip from January 2009 showing FD with a new cystic lesion
and hip arthrosis; D) Radiograph showing increased
osteolysis, with irregular cortical bone and fracture.

A CT-scan revealed no signs of skip lesions or distant metas-
tases and a wide resection (amputation) of the affected
area was performed. Postoperatively the patient received
chemotherapeutic treatment with Doxorubicin 37.5 mg/m2

and Cisplatin 60 mg/m2 on days 1 & 2, in weeks 1-4 and

Methotrexate 12 g/m2 in weeks 5-6. Two series were given.

Three months after the amputation the patient experienced a
periacetabular recurrence with heavy involvement of the soft
tissue. A hemipelvectomy was now performed combined
with postoperative chemotherapy consisting of Ifosfamide
3 g/m2 and Etoposide 120 mg/m2 three days a week. She
received 6 series; series 2-6 were reduced in dose to 75% due
to an Ifosfamide-induced transient encephalopathy episode
after the first series. At present, the patient has been followed
up regularly for seven years with no further signs of local or
disseminated disease.

The patient showed no signs of McCune-Albright syndrome
such as café au lait spots or any endocrine disturbances[14]

but the diagnosis was not excluded by genetic testing.

3. DISCUSSION
This case demonstrates a long history of MFD in which a
secondary ABC and an osteosarcoma developed 17 years
after the initial treatment with a very rapid destruction of
the bone leading to a fracture within a few months. Both
entities have been described to develop in FD, no reports
of all three pathologies existing concomitantly have been
found. Secondary osteosarcoma developing from fibrous
dysplasia is estimated to occur in 2.5% of all cases[6] and
the rates reported in the literature may even overestimate
the incidence as asymptomatic cases of MFD are not eval-
uated. Development of malignancy is most often seen in
polyosteotic forms combined with endocrine abnormalities,
known as McCune-Albright syndrome, and after radiation
therapy.[6] Malignant transformation seems most likely to oc-
cur after the third decade of life.[6] ABC has previously been
described to occur in FD,[8, 15, 16] often as a secondary lesion,
as reported in the present case. Malignant transformation
of ABC has been described previously although even more
rare than from FD.[9, 11, 12, 17] In the present case it remains
unknown, whether this was the case or whether malignancy
arose secondary to the fibrous dysplasia or both. ABC can
be seen in primary and secondary forms with expression
of the USP6 gene in the primary forms; this is not seen in
the secondary ones as in FD.[18] ABC might histologically
resemble teleangiectatic osteosarcoma and they cannot be
distinguished by investigation for the USP6 gene.[18] How-
ever, cellular atypia is usually not seen in the membranes of
ABC, although the transition between the two histological
entities is not always clear.[12, 19–21]

Osteosarcoma is clinically indicated by pain and mass growth
with osteolytic changes on radiographs.

Our patient was known with recurrence of cystic changes
as can be seen in FD. Previous biopsies revealed FD and
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secondary aneurysmal bone cyst, and the patient had clinical
signs of arthrosis confirmed by radiographs. Thus, an MRI
scan was not performed prior to the patient’s hip surgery (this
was only done at admission in 2001), although this probably
could have demonstrated early signs of malignancy.

The diagnosis of osteosarcoma was made perioperatively and
confirmed by histopathology (see Figure 1, B&D).

The standard treatment of osteosarcoma is pre-operative
chemotherapy, followed by surgery and post-operative
chemotherapy. This treatment has improved the 5-year sur-
vival to 70%-80% compared to less than 20% with surgery
alone in localized disease. Relapse of disease is associated
with a 5 year survival of 10%-30%.[22]

Due to the patients fracture, we chose not to treat the patient
with preoperative chemotherapy; thus the patient was treated
with a wide resection (amputation) combined with adjuvant
chemotherapy alone.

In our opinion this case does not suggest the need of regular
follow-up of patients with FD as the malignancy is rare and
can occur many years after appearance of the primary FD

lesion. However, awareness of the possibility of malignant
transformation is important when evaluating patients with a
history of FD and maybe even more in patients with a history
of multiple bone abnormalities.

4. CONCLUSION

Monostotic fibrous dysplasia and aneurysmal bone cysts very
rarely turn into a secondary benign or malignant condition,
though both can be seen. Even if there could be other rea-
sons for the pain (e.g. arthrosis) the possibility of malignant
transformation should be kept in mind. Due to the rarity and
late malignant transformation we would not recommend fol-
lowing all cases of FD or ABC closely. However, a change in
symptomatology, especially worsening of pain, should lead
to increased awareness of malignant dedifferentiation.

The main clinical feature in previous cases, as well as in our
case, was pain increasing over a shorter period of time.
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