
Case report

A 65-year-old man had an 8 year
history of Paget’s disease. He was
admitted to our institute in February
1995. He complained of having suf-
fered occasional pain in the right
arm and shoulder in the 6 months
prior to admission.

The patient had impaired shoulder
motion and suffered pain principally
at night. The clinical evaluation
showed alteration in the right shoul-
der anatomical outline together with
a notable reduction of the range of
movement in all planes (abduction
was 60°).

An X-ray examination showed a
predominantly blastic lesion involv-
ing the entire humerus, which had a
puffed, confluent, sclerotic appear-
ance (Fig. 1). CT revealed a coarse
osteolytic area in the epiphyseal-me-

tadiaphyseal humerus with wide cor-
tical erosion posteriorly. A huge soft
tissue mass with a longitudinal ex-
tension of 10 cm involved the sub-
spinate and deltoid muscles 
(Fig. 2).

Radiographs and a bone scan
showed involvement of the first tho-
racic vertebrae and the right hemi-
pelvis. MR images showed a wide
mass extending from the medullary
to the cortical bone with a mass in
the surrounding soft tissue.

Hematochemical tests demon-
strated elevated values for alkaline
phosphatase and normal values for
lactic dehydrogenase. CT of the
chest showed no pulmonary 
lesions.

After performing an incisional bi-
opsy, a wide extra-articular resection
was done, followed by reconstruc-
tion with a cemented modular
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resection shoulder (MRS) prosthesis
and two plates in order to reinforce
the implant (Fig. 3).

Gross features

The gross appearance of the surgical
specimen coronal cut showed thick-
ening of the cortical bone (1 cm) and
a huge mass completely covered
with fibro-muscular tissue (wide sur-
gical margins). The tumor had a
multilobulated, destructive appear-
ance. It was gelatinous and soft with
a yellowish-white color. The largest
part of the tumor was located at the
upper end of the humerus (a trans-
verse diameter of 10 cm). It extended
down the medullary cavity (a longi-
tudinal diameter of 9 cm) and ex-
panded into the soft tissue with de-
struction of the cortex.
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&p.1:Abstract A 65-year-old male pa-
tient with an 8-year history of poli-
ostotic Paget’s disease complained of
shoulder pain that started 6 months
prior to admission. An extensive lyt-
ic area was identified in the right
proximal humerus along with Paget’s
disease. There was cortical destruc-
tion and a soft tissue mass. Follow-
ing an incisional biopsy, a diagnosis
of grade 2 chondrosarcoma associat-
ed with Paget’s disease was made.
The histologic identification of chon-
drosarcoma associated with Paget’s

disease is rare. However, the pres-
ence of a calcified matrix in a de-
structive lesion associated with Pag-
et’s disease should alert the radiolo-
gist and the pathologist to the possi-
bility of a chondromatous differenti-
ation taking place in the sarcoma as-
sociated with Paget’s disease. The
histologic evaluation of the lesion
will form the basis for the diagnosis.
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Histologic features

The lesion had a biphase appear-
ance. Irregular, coarse, deformed,
bony trabeculae surrounded a huge,

multilobulated neoplasm. It was
centered in the metaphysis, and ex-
tended into the diaphysis. The le-
sion destroyed the host trabeculae
of the medullary and the cortical
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bone and extended into the soft tis-
sue (Fig. 4).

There was extensive fibrosis and
vascularization of the host bone mar-
row. Osteoblasts and giant cells bor-
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Fig. 1 AP view: pagetic bone (“cloudy aspect”) with a
large lytic area showing irregular borders&/fig.c:

Fig. 2 CT scan showing the lytic area: there is destruc-
tion of the cortex and extension into the soft tissue, where
a mass showing irregular calcified foci is detectable&/fig.c:

Fig. 3 An extra-articular resection of the proximal hu-
merus was performed. Plain roentgenograms show the
proximal humerus reconstructed by a cemented prosthe-
sis and plates&/fig.c:

Table 1 Chondrosarcoma in Paget’s disease: treatment and prognosis in 19 reported cases (nsnot specified)&/tbl.c:&tbl.b:

Author Year No. of cases Site Follow-up Treatment Metastasis

Mathey-Cornat 1930 1 Scapula Dead ns no
(reported in Schajowicz) [11] months (ns)

Wanke (reported in Schajowicz) [11] 1932 1 Femur Dead months (ns) ns yes
Schajowicz [11] 1942 1 Proximal Dead after Radio- ns

femur 64 months therapy
Barry [12] 1961 1 Proximal Dead after Amputation yes

humerus 9 months
McKenna et al. [13] 1966 2 1 Rib, Dead after Not treated ns

1 tibia less than 60 months
Serre et al. [16] 1975 1 Humerus Dead but ns ns ns
Barry [14] 1980 3 2 Dead after ns ns

Humerus less than 60 months
1 ns

Schajowicz et al. [15] 1983 5 2 Femur, Dead after ns ns
1 vertebra, less than 60 months
2 tibia

Smith et al. [4] 1984 1 Humerus Dead after Amputation yes
66 months

Moore et al. [5] 1991 3 2 Femur, Dead after ns ns
1 vertebra less than 60 months

&/tbl.b:



dered the bony host trabeculae. Ce-
ment lines in a “ mosaic arrange-
ment” were detected in the trabecu-
lae. Lying adjacent to these areas,
grade 2 and 3 chondrosarcomas were
detected that showed features charac-
teristic of Paget’s disease. Malignant
cells were present in the hyaline car-
tilage, some of which had a myxoid
and spindle-cell appearance. They
grew in a diffuse manner between the
host trabeculae (Fig. 5). There was
neither osteoid nor bone production
by the malignant cells; this was a

useful hint in ruling out chondroblas-
tic osteosarcoma (Fig. 6).

Discussion

The incidence of malignant transfor-
mation in Paget’s disease is approxi-
mately 1%. An incidence of approxi-
mately 10% is reported in long-term,
poliostotic Paget’s disease [1]. For
people over the age of 50, Paget’s
disease is the most common precur-
sor of bone sarcomas (about 25% of
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cases). About 75% of the patients
who develop Paget’s sarcoma have
documented Paget’s disease years
before the onset of the sarcoma, and
90% of these have polyostotic in-
volvement [1].

The range of histologic types re-
ported in the literature varies consid-
erably [2]. More specifically, the
range of chondrosarcomas reported
in Paget’s disease (3–15%) may be
related to the identification of oste-
oid production. The identification of
minimal osteoid production by the
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Fig. 4 View of the cut section:
a large, multilobulated tumor
is evident, which has destroyed
the metaphysis of the proximal
humerus and extends toward
the diaphysis. Breaching of the
cortex and extension into the
soft tissue was also present (H
& E ×1)&/fig.c:

Fig. 5 Permeative growing
pattern of the grade 2 chondro-
sarcoma. The entrapped bony
trabeculae show a “mosaic”
appearance (H & E ×160)&/fig.c:

Fig. 6 Grade 2 chondrosarco-
ma side by side with pagetic
bone. The chondrosarcoma is
characterized by pleomorphic
oval spindle cells with hyper-
chromatic nuclei. The bone
shows “mosaics” and giant
cells (H & E ×250)&/fig.c:



undifferentiated malignant cells clas-
sifies the lesion as osteogenic sarco-
ma, even if it is extensively chon-
droblastic. Chondrosarcoma has
rarely been associated with Paget’s
disease. In the Mayo Clinic files,
Paget’s disease was associated with
osteogenic sarcoma in 54 patients,
with fibrosarcoma in 6, with
malignant fibrous histocytoma in 3,
and with malignant lymphoma and
giant cell tumors in 1 patient each.

No chondrosarcomas associated
with Paget’s disease were reported
[3]. In the series of Paget’s sarcomas
(n=28) seen at the Rizzoli Institute,
only one case (the present case) was
detected. In the 653 Paget’s sarco-
mas reported in the literature, there
were 19 cases of chondrosarcoma
(Table 1).

The preferred locations (femur 6
cases, humerus 4 cases) were in
agreement with the main anatomic
sites of distribution of Paget’s sarco-
mas [2]. It is worth noting that no
Paget’s chondrosarcomas were re-
ported, even though the pelvis is the
preferred location of both Paget’s
sarcoma and chondrosarcoma.

Painful, destructive lesions with
cortical breakthrough and soft tissue
masses in pagetic bone suggest the
possibility of neoplastic changes [4,
5]. However, rarely, coincidental me-
tastases must be considered in the
differential diagnosis [6]. Further-
more, occasionally, very aggressive
Paget’s disease may simulate a sar-
coma [7, 8]: the so-called pseudoma-
lignant lesions in Paget’s disease [9].
A needle biopsy or incisional biopsy

will confirm or exclude the diagnosis
of sarcomatous changes.

Paget’s sarcomas have been associ-
ated with an unfavorable prognosis;
very few patients were long-term sur-
vivors in the Paget’s sarcoma group
and no prognostic factors were identi-
fied [10]. In particular, the three pa-
tients with chondrosarcoma and Pag-
et’s reported by Moore et al. were not
universally high grade, but survival
was poor [5]. Of the 19 cases of chon-
drosarcoma associated with Paget’s
disease in the literature, survival infor-
mation was available for 16 patients,
and varied from 9 to 66 months.

Of these 16 patients, the survival
period was specified in three pa-
tients: 64, 9, 66 months, respectively
[4, 11, 12]. In the remaining 13 pa-
tients, the exact survival period was
not reported, but it was stated that it
was less than 60 months [5, 13, 14,
15]. However, all the patients with
chondrosarcoma associated with
Paget’s disease died (Table 1).

Our patient was alive and on che-
motherapy 1 year after the surgical
treatment.
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