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OBJECTIVE: To evaluate the role of chemotherapy with a combination of doxorubicin (adriamycin) and cis-
platin in high-grade, nonosteogenic, non-Ewing’s sarcoma (non-OSA) of bone.
DESIGN: A case series comparison with a literature-derived control group.
SETTING: A university-affiliated tertiary care centre.
PATIENTS: Thirty patients with a diagnosis of non-OSA. Of these, 8 had low-grade disease (grade 1 or 2)
and 22 had high-grade disease (grade 3). Eleven of the 22 with high-grade disease had malignant fibrous
histiocytoma. Seventeen patients with nonmetastatic high-grade non-OSA were compared with a literature
cohort of 37 patients who met the eligibility criteria of nonmetastatic, high-grade non-OSA treated with
surgery, with or without radiotherapy. The mean follow-up was 25.2 months.
INTERVENTIONS: Eight patients with low-grade tumour underwent surgery alone; 22 patients with high-
grade tumour underwent surgery and 6 courses of adriamycin (75 mg/m2 every 3 weeks) and cisplatin
(100 mg/m2 every 3 weeks).
MAIN OUTCOME MEASURES: Disease-free survival and overall survival in those with high-grade tumours
treated with or without chemotherapy.
RESULTS: Of 8 patients who had low-grade tumours and underwent surgery alone, 3 had systemic relapse.
Of the 22 having high-grade tumours, 4 did not receive chemotherapy because of age and comorbid con-
ditions. Of the other 18, 13 received 3 courses of chemotherapy preoperatively and 3 courses postopera-
tively, 4 received all 6 courses postoperatively and 1 received all chemotherapy preoperatively to treat
metastatic disease. In the 17-patient cohort used for comparison with the literature control group, disease-
free survival was 57% at a mean follow-up of 25.6 months and overall survival was 57% at a mean follow-up
of 30.1 months. In the control group, disease-free survival was 16% at a mean follow-up of 20.9 months
and overall survival was 26% at a mean follow-up of 29.9 months. These differences are significant: p =
0.0000, χ2 = 41.61 for disease-free survival and p = 0.0000, χ2 = 46.49 for overall survival.
CONCLUSIONS: The findings of this study support the use of adjuvant chemotherapy in patients with high-
grade non-OSA, in whom malignant fibrous histiocytoma was the predominant histologic
subtype.

OBJECTIF : Évaluer le rôle de la chimiothérapie au moyen d’une combinaison de doxorubicine (adriamycine)
et de cisplatine dans les cas d’ostéosarcome non ostéogénique de haut grade non Ewing (non OSA).
CONCEPTION : Comparaison d’une série de cas à un groupe témoin tiré des écrits.
CONTEXTE : Centre de soins tertiaires affilié à une université.
PATIENTS : Trente patients chez lesquels on a diagnostiqué une tumeur non OSA : il y avait 8 cas d’ostéosar-
come de faible grade (grade 1 ou 2) et 22 cas d’ostéosarcome de haut grade (grade 3). Onze des 22 sujets qui
avaient un ostéosarcome de haut grade avaient aussi un histiocytome fibreux malin. On a comparé 17 patients
qui avaient un ostéosarcome non OSA de haut grade sans métastase à une cohorte tirée des écrits de 37 pa-
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Nonosteogenic, non-Ewing’s
sarcoma (non-OSA) of
bone is an uncommon diag-

nosis, the tumour accounting for less
than 15% of primary malignant mes-
enchymal bone tumours.1–4 Non-OSA
includes the histologic diagnoses of
malignant fibrous histiocytoma, fi-
brosarcoma, leiomyosarcoma, dedif-
ferentiated chondrosarcoma, neurofi-
brosarcoma, spindle cell sarcoma of
bone not otherwise specified and an-
giosarcoma. All these lesions are char-
acterized by cytologically high-grade
regions of spindle cell sarcoma with-
out evidence of osteoid formation.
The natural history of these sarcomas
is characterized by aggressive local tu-
mour growth associated with bone
destruction and a high risk of metas-
tasis5,6 despite resection or amputation
of the primary tumour.

The extremely low incidence and
heterogeneous nature of these tu-
mours has precluded the development
of randomized clinical trials or stan-
dard therapy protocols. Treatment
options reported in the literature have
included various combinations of
surgery, radiotherapy and chemother-
apy for each subtype of non-OSA.7–10

Although the literature demon-

strates no definitive evidence of the ef-
ficacy of chemotherapy on the overall
survival and disease-free survival of pa-
tients with non-OSA of bone, a num-
ber of small retrospective studies have
been published offering support for
the use of neoadjuvant and adjuvant
chemotherapy in these diseases. Be-
ginning in 1989, patients presenting
to our centre with high-grade non-
OSA of bone were treated with a stan-
dard protocol comprising complete
surgical resection and doxorubicin
(adriamycin)-cisplatin chemotherapy.
In evaluating the results of this treat-
ment protocol, we compared the out-
come with that in a control group de-
rived from the literature.

PATIENTS AND METHODS

From the prospective database
maintained at the University of
Toronto Musculoskeletal Oncology
Unit we identified 30 patients (18
men, 12 women) treated for non-
OSA of bone between March 1989
and August 1995. The mean age of
the group was 45.5 years (range from
17 to 83 years). Two patients (cases
12 and 21 in Table I) had lung metas-
tases at the time of presentation.

Initial assessment included a history-
taking, physical examination and tu-
mour staging for all patients. Staging
studies included plain radiography,
MRI or CT, or both, of the local tu-
mour site, total body bone scanning,
chest CT and diagnostic biopsy of the
tumour. All biopsies were characterized
by an expert musculoskeletal patholo-
gist as grade 1, 2 or 3 out of 3. Grade
3 tumours were considered high grade
and grades 1 and 2 were considered
low grade. A standard treatment pro-
tocol based on the histologic tumour
grade was then followed for all patients.

Patients having a diagnosis of low-
grade non-OSA were treated by exci-
sion of the local tumour; those with
high-grade non-OSA were treated by
6 courses of chemotherapy, which
consisted of adriamycin (75 mg/m2

every 3 weeks) and cisplatin (100
mg/m2 every 3 weeks) if their age and
general health permitted.

When the lesion was diagnosed as
high grade on the initial biopsy, 3
courses of chemotherapy were admin-
istered over the 6 weeks before surgi-
cal excision of the primary lesion
(neoadjuvant treatment) and 3 further
courses were given postoperatively. If
the sarcoma was diagnosed as low

tients satisfaisant aux critères d’admissibilité de l’ostéosarcome non OSA de haut grade sans métastase, qui ont
été traités par intervention chirurgicale avec ou sans radiothérapie. Le suivi moyen était de 25,2 mois.
INTERVENTIONS : Huit patients qui avaient une tumeur de bas grade ont subi une intervention chirurgicale
seulement, 22 qui avaient une tumeur de haut grade ont subi une intervention chirurgicale et reçu six
traitements d’adriamycine (75 mg/m2 aux trois semaines) et de cisplatine (100 mg/m2 aux trois semaines).
PRINCIPALES MESURES DE RÉSULTATS : Survie sans maladie et survie globale chez les sujets qui avaient une
tumeur de haut grade traitée avec ou sans chimiothérapie.
RÉSULTATS : Sur les huit patients qui avaient une tumeur de bas grade et ont subi une intervention chirur-
gicale seulement, il y a eu trois cas de récidive systémique. Sur les 22 qui avaient une tumeur de haut grade,
4 n’ont pas reçu de chimiothérapie à cause de leur âge et d’une comorbidité. Sur les 18 autres, 13 ont reçu
trois traitements de chimiothérapie avant l’intervention et trois traitements après celle-ci, 4 ont reçu les six
traitements après l’intervention et 1 a reçu tous les traitements de chimiothérapie avant l’intervention pour
traiter une maladie à métastases. Dans la cohorte de 17 patients qui a servi aux comparaisons avec le groupe
témoin tiré des écrits, la survie sans maladie a atteint 57 % à un suivi moyen de 25,6 mois et le taux de
survie globale s’est établi à 57 % à un suivi moyen de 30,1 mois. Chez les sujets du groupe témoin, la
survie sans maladie s’est établie à 16 % à un suivi moyen de 20,9 mois et la survie globale, à 26 % à un suivi
moyen de 29,9 mois. Ces différences sont significatives : p = 0,0000, χ2 = 41,61 dans le cas de la survie sans
maladie et p = 0,0000, χ2 = 46,49 dans celui de la survie globale.
CONCLUSIONS : Les constatations de cette étude appuient l’utilisation d’une chimiothérapie d’appoint chez
les patients qui ont une tumeur non OSA de grade élevé et chez lesquels l’histiocytome fibreux malin con-
stitue le sous-type histologique prédominant.
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grade on the initial biopsy and subse-
quently upgraded after examination of
the resected specimen, 6 courses of
chemotherapy were given postopera-
tively. Patients having limited num-
bers of pulmonary metastases after
chemotherapy and resection of the
primary lesion underwent thoraco-
tomy and resection of the metastatic
lesions if their condition permitted.

Routine follow-up was conducted
every 3 months for the first 3 years,
then every 4 months for 2 more years,
and at 6-month intervals thereafter.
The follow-up consisted of physical
examination and chest radiography at
each visit plus chest CT every 6
months for the first 2 years.

A subset of patients with high-grade
non-OSA treated with chemotherapy
and surgery served as the “treatment”
group for a comparison of out -
come against a cohort of high-grade 
non-OSA patients treated without
chemother apy (control group) drawn
from the literature. The reason for
drawing a control group from the lit-
erature relates to the rarity of this dis-
ease. We could not develop a control
group from our patient cohort because
we had selected the most high-grade
tumours for chemotherapy based
mainly on the histologic grade of the
tumour. This would bias a study
strongly in favour of the control group
because the lower grade tumours
would be less likely to metastasize. The
best control group therefore would be
patients drawn from the literature and
matched to group entry criteria.

A control group of patients with
non-metastatic, high-grade non-OSA
treated by surgery, with or without ra-
diotherapy, was identified from the lit-
erature by a search of the MEDLINE
and CANCERLIT databases from Jan-
uary 1976 to May 1996. The com-
puter search was limited to English lan-
guage and human studies. The MeSH
headings “fibrosarcoma,” “angiosar-

coma,” “hemangioendothelioma,”
“leiomyosarcoma,” “dedifferentiated
chondrosarcoma” and “histiocytoma,
fibrous” were combined with “bone
neoplasms” in 6 separate searches.
Studies that addressed the treatment of
non-OSA with surgery alone or in
combination with adjuvant chemother-
apy were retrieved for complete review.
Cited abstracts were reviewed and all
that clearly did not meet the eligibility
criteria were discarded, but all citations
without abstracts were kept for further
review. The references of articles were
hand searched to identify further rele-
vant articles. Attention was paid to the
centre where the study was done, the
histologic type of the disease and indi-
vidual patient details to ensure that the
same patient was not included twice.

From the group of eligible articles,
those containing case descriptions or
tables, or both, summarizing the clin-
ical findings of each patient in the
study series were examined. These 
articles were used to assemble a litera-
ture cohort group that met the fol-
lowing criteria: nonmetastatic, high-
grade non-OSA, treated with surgery,
with or without radiotherapy but
without chemotherapy. Individual
case reports were excluded. For the
case to be included in the literature
cohort, the time to metastases, death
and last follow-up as well as the pa-
tient’s status had to be given from a
discernible time zero of surgery or first
treatment. Furthermore, surgery had
to be at least marginal, with no gross
tumour remaining after resection, in
keeping with the procedures per-
formed at our centre.

Descriptive statistics including
means, standard deviations and fre-
quencies were used as appropriate.
Disease-free and overall survival rates
were calculated by the Kaplan–Meier
method.11 In comparing the subset of
patients having nonmetastatic, high-
grade non-OSA who were treated by

chemotherapy with the literature con-
trol cohort, independent t-tests and
χ2 analyses or Fisher’s exact tests were
used to evaluate the similarity of the
groups with respect to age, gender,
frequency of histologic type and type
of surgery. A p value < 0.05 was con-
sidered significant. Disease-free sur-
vival and overall survival for the
“treatment” and “control” groups
were compared according to the log-
rank test.12

FINDINGS

Complete data were available on all
30 patients identified by the University
Musculoskeletal Oncology Unit data-
base for a mean follow-up of 25.2
months (range from 12 to 82 months).
There were pre-existing bone abnor-
malities in 5 of these patients: previous
giant cell tumour (cases 16 and 18 in
Table I), multi ple osteochondromas
(case 2), non-ossifying fibroma (case
30) and Rothmund–Thompson syn-
drome (case 8). Two patients had a sar-
coma arising in an area of a previous 
irradiation field for treatment of lym-
phoma (case 6) and melanoma (case 7).

Twenty-two patients had high-grade
lesions; the remaining 8 had low-grade
lesions. Of the 22 with high-grade le-
sions, 11 had malignant fibrous histio-
cytoma, 3 each had dedifferentiated
chondrosarcoma, leiomyosarcoma and
fibrosarcoma and 2 had high-grade
spindle cell sarcoma not otherwise spec-
ified. Of the 8 with low-grade lesions, 3
had leiomyosarcoma, 2 had angiosar-
coma and 1 each had neurofibrosar-
coma, fibrosarcoma and malignant gi-
ant cell tumour.

Nine of the 30 patients had ampu-
tations, 2 after attempted limb salvage.
Of these 2 amputations, 1 was re-
quired because of an involved margin
after resection and reconstruction (case
26) and 1 was secondary to a chronic
postoperative infection (case 25).

DOXORUBICIN-CISPLATIN FOR NONOSTEOGENIC BONE SARCOMA
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Of the 8 patients with low-grade
tumours treated by surgical excision
alone, 3 suffered systemic relapse, 2 of
them after experiencing local recur-
rence, and 5 were disease free at last
follow-up.

Eighteen of the 22 patients having
high-grade non-OSA tumours were
treated by chemotherapy and surgery;
the other 4 did not receive chemother-
apy because of age or comorbid con-
ditions. Of the 18 patients, 13 received
3 preoperative and 3 postoperative
courses of chemotherapy, 4 received 6
postoperative courses when the final
pathological examination revealed
high-grade disease and 1 received 6
preoperative courses in an attempt to
achieve regression of metastatic pul-
monary disease. Consequently, the
“treatment” group for comparison
with the control literature-derived
group consisted of 17 patients with
nonmetastatic, high-grade non-OSA
treated by surgery and chemotherapy.

Comparison of the treatment 
and control groups

The mean age of the 17 patients
(13 men, 4 women) in the treatment
group was 40.3 years. Nine patients
had malignant fibrous histiocytoma
and 2 each had leiomyosarcoma, ded-
ifferentiated chondrosarcoma, fi-
brosarcoma and high-grade spindle
cell sarcoma not otherwise specified.
Three patients required amputation.

For the control group, the litera-
ture search identified 984 citations; 85
were kept for further review. From
these, a group of 37 patients who met
the eligibility criteria was assembled.
Although the search was conducted
between January 1976 and May 1996,
all eligible cases were identified from
studies published between 1982 and
1996.2,3,9,13–18 The inclusion criteria
were such that not all patients from
each study were included. Table II
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identifies the specific cases included in
the control group from each pub-
lished study.

The mean age of the control group
(24 men, 13 women) was 51.4 years.
Twenty-two patients had malignant fi-
brous histiocytoma, 8 had leiomyosar-
coma and 7 had dedifferentiated
chondrosarcoma. Thirty-five were
treated by surgery alone, 2 had
surgery and radiotherapy. Twenty-
eight had an amputation.

Table III compares the treatment
and control groups. Patients in the
control group were slightly older than
those in the treatment group (t = 2.00,
p = 0.03), but there were no gender
differences between the 2 groups (p =
0.59). The histologic types were simi-
lar (malignant fibrous histiocytoma
versus other, χ2 = 1.163, p = 0.202),
but a significantly greater proportion
of patients in the control group had an
amputation (p < 0.0002).

Disease-free survival in the treat-
ment group was 57% with a mean fol-
low-up of 25.6 months (range from
5.5 to 82 months) and in the control
group was 16% with a mean follow-up
of 20.9 months (range from 1 to 94
months) (Fig. 1).

Overall survival in the treatment
group was 57% with a mean follow-up
of 30.1 months (range from 8.5 to 82
months) and in the control group was
26% with a follow-up of 29.9 months
(range from 3 to 94 months) (Fig. 2).
One patient in the treatment group
(case 9) died of causes unrelated to the
tumour at 19 months after surgery and
was excluded from the analysis. These
findings were significant: p = 0.0000
for disease-free and overall survival; χ2

= 41.64 and 46.49, respectively (log-
rank test). It should be noted that time
zero for the treatment group was the
date of surgery, whereas time zero for
the control group varied between the
date of first treatment and the date of
surgery. The net effect is a bias in
favour of longer disease-free and over-
all survival in the control group, such
that the differences in this study likely
underestimate the effect of chemother-
apy on both survival rates.

DISCUSSION

The efficacy of chemotherapy for
high-grade bone sarcoma was initially
demonstrated by the Pediatric Oncol-
ogy Group randomized trial. This
study, first published in 1986,19 demon-
strated a marked therapeutic benefit for
children and young adults receiving ad-
juvant chemotherapy for nonmetastatic
disease. Other groups20–23 have con-
firmed these initial results, demonstrat-
ing that the historical systemic relapse
risk of 70% to 90% was reduced to 10%
to 35% in patients receiving multiagent
chemotherapy.

As a result of these studies, all pa-
tients having osteosarcoma are cur-
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Table III

Shoulder 1 2

Ilium 1 1

Foot 2

Characteristics of Treatment and Control Groups of Patients With High-Grade
Nonosteogenic Sarcoma of Bone

0

Proximal fibula 1 0

Distal radius

Characteristic

0 1

Age, yr*

Distal tibia 0

Mean

1

Rib

Range

0 2

Sex, M/F†

Finger 0

Tumour site‡

1

Surgery§
Resection 14 9

Amputation 3 28

Histologic type of tumour¶
Malignant fibrous histiocytoma 9 22

Leiomyosarcoma 2 8

Dedifferentiated chondrosarcoma 2 7

Fibrosarcoma 2 0

Sarcoma not otherwise specified 2 0

*p = 0.03 (independent t-test).
†p = 0.59 (Fisher’s exact test).
‡χ2 = 0.14, p = 0.71 for distal femur v. other.
§p = 0.0002 (Fisher’s exact test).
¶χ2 = 1.63, p = 0.202 for malignant fibrous histiocytoma v. other.

13/4

17–67

40.3

Treatment group,
n = 17

24/13

18–81

51.4

Control group, 
n = 37

Distal femur 8 21

Proximal femur 1 1

Proximal tibia 3 7



rently treated with chemotherapy.
However, the use of multiagent adju-
vant therapy has not yet been accepted
as standard therapy in non-OSA for 2
reasons. First, this disease occurs
much less frequently than osteosar-
coma, precluding the evaluation of the
protocols even in multicentred ran-
domized trials. Second, patients with
non-OSA are generally older than pa-
tients with osteosarcoma and are less
able to tolerate the intensive, toxic
drug regimens that have been success-
ful in osteosarcoma.

The drug regimen used for patients
in the treatment arm of our study is
identical to that used in an osteosar-
coma treatment trial by the European
Osteosarcoma Intergroup.23 This regi-
men is ideal for older patients who are
less likely to tolerate the year-long
protocols frequently used in the man-
agement of osteosarcoma.

The method used in this study,
comparing a treatment group with a
historical cohort obtained from the lit-
erature, is recognized as a less robust
measure of clinical evidence than a ran-
domized clinical trial, a case-control
study or even a sequential cohort study
obtained from the same treatment
centre. However, given the rarity of
non-OSA, comparison studies are ex-
tremely difficult to complete, even in
multicentre groups. Indeed, given the
results of this study and other small
studies comparing outcome in treated
and control groups, it is questionable
whether it would be ethical to propose
a trial with a control group of patients
having non-OSA treated without
chemotherapy.

Investigators from the Rizzoli In-
stitute24 found that only 28% of pa-
tients treated for malignant fibrous
histiocytoma with surgery alone were
alive at 5 years. Other small series
comparing the outcome of patients re-
ceiving adjuvant chemotherapy for
malignant fibrous histiocytoma with

historical controls at their same insti-
tutions found an advantage for pa-
tients treated with cytotoxic therapy.

In our series, several aspects should
be critically evaluated. The treatment
and control groups were gathered
from the same clinical “era” of sar-
coma therapy and were treated in clin-
ical centres with experience in the
management of primary bone cancer.
The stage of disease at the onset of

treatment was similar in the 2 groups
since one of the criteria for inclusion
in the control group was that patients
had no evidence of disease on staging
chest CT. The adequacy of surgery in
the literature cohort was controlled by
the inclusion criteria that at least mar-
ginal surgery had been undertaken. In-
deed, the patients in the control group
had undergone more radical surgery
than those in the treatment group, a
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FIG. 1. Disease-free survival between chemotherapy (treatment) and no chemotherapy (control) groups
of patients with high-grade nonosteogenic sarcoma of bone, calculated by the Kaplan–Meier method.

FIG. 2. Overall survival in treatment and control groups, calculated by the Kaplan–Meier method. 



higher proportion (about 80%) having
been treated by amputation.

The fact that more patients in the
control group underwent amputation
might be considered as a bias against
that group since it is possible that
these patients had larger, more ad-
vanced local disease than could be
treated with limb-salvage surgery. It is
impossible to refute this potential bias
because there was inadequate docu-
mentation of tumour size in the liter-
ature to include this variable as an 
inclusion criterion for the control
group. However, it is important to re-
member that the performance of
limb-salvage surgery for high-grade
bone sarcoma has developed in con-
junction with the use of neoadjuvant
chemotherapy to control the risk of
local recurrence in the salvaged limb.
It is probable that limb salvage was
considered to be an unsafe oncologic
procedure in patients treated without
chemotherapy in the control group.

It is important to recognize that
follow-up remains short in this study
(mean follow-up under 3 years) and
these results may degrade with time.
However, follow-up in the control
group was even shorter. Finally, most
sarcoma metastases develop within 2
years of diagnosis of the primary tu-
mour.

Both groups had equal proportions
of patients with a diagnosis of malig-
nant fibrous histiocytoma (9 of 17 in
the treatment group and 22 of 37 in
the control cohort). This proportion
may be important because this tu-
mour may be particularly responsive
to chemotherapy. Most of the com-
parative1,7,14 and single-arm stud-
ies3,13,24–26 reporting on the efficacy of
chemotherapy in non-OSA have
treated patients with malignant fi-
brous histiocytoma of bone.

In summary, patients presenting
with possible bone sarcoma should un-
dergo local and systemic staging fol-

lowed by biopsy performed by the sur-
geon who will do the resection. If the
diagnosis is high-grade non-OSA, we
suggest that the patient should receive
neoadjuvant chemotherapy followed
by complete surgical resection of the
lesion, using limb-salvage surgery if the
examination and staging of the lesion
suggest that this is a safe oncologic
procedure. Although there is no defin-
itive clinical evidence demonstrating
the efficacy of chemotherapy in this
disease, the sum of available evidence
suggests that patients with these tu-
mours have a very high risk of metas-
tasis if treated by surgery alone. This
study adds weight to the evidence in
the literature that this prognosis can be
improved by treatment with sarcoma
chemotherapy.
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SESAP Critique / Critique SESAP

ITEMS 617–618

Excessive development of the male breast, gynecomastia, can be due to pathologic causes but most commonly
presents during periods of physiologic change, especially puberty, without an identifiable pathologic basis. Pu-
bertal gynecomastia has a peak incidence at 14 to 14.5 years, an average duration of one to two years, and is re-
ported to develop in 65% of adolescent males. It can be expected to resolve spontaneously by age 20; only a few
patients have palpable breast tissue after that age in one or both breasts. Gynecomastia is so common as to be
considered a normal physiologic event during puberty. In extreme cases either one or both breasts may become
unusually large, or the process may persist beyond the normal span of one to two years. Surgical excision may be
justified to correct the female appearance of the young male and alleviate psychological problems connected with
embarrassment about this. Gynecomastia may also be secondary to other abnormalities. About two thirds of
males with Klinefelter’s hypogonadism will develop gynecomastia during puberty. In adult males, orchitis, the
most common cause of testicular failure after puberty, may result in gynecomastia. Those with embryonal carci-
noma of the testes have abnormal levels of estrogen, producing gynecomastia. Turner’s syndrome is a chromoso-
mal abnormality of the female child.

The most important step in the work-up of the adolescent with gynecomastia is examination of the testes. If
the testes are small, a sex chromatin study would be indicated. A bone age determination is indicated in the pre-
pubertal boy with gynecomastia. Mammograms or biopsy of the breast would be useful only if male breast cancer
were a concern. Carcinoma of the breast in males is only 1% as common as in females. There is no evidence that
gynecomastia undergoes malignant transformation.
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