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Preservation of the extremity in bone and soft tissue
sarcomas with multidisciplinary treatment
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Extremity conservation is a major achievement of our
decade in the management of bone and soft tissue sarco-
mas.' Multidisciplinary treatment approaches have made
possible to consider an important proportion of patients
for extremity preservation programs from the initial dia-
gnosis of the disease. Conservative surgery and radiothe-
rapy is accepted as the conventional treatment of soft
tissue sarcomas.” Neoadjuvant chemotherapy has chan-
ged radically the local treatment of ostesarcoma.® Radio-
therapy and chemotherapy manage adequately Ewing
sarcoma of the extremities, but surgery is recently gaining
place in advanced lesions.**

This report analyzes the experience obtained in the extre-
mity preservation approaches in a single Institution, using
intensive local and systemic treatment programs, depen-
ding upon the histological type of the tumor. A special
mention ought to be made to the incorporation of intrao-
perative radiotherapy and intra-arterial chemotherapy as
promising developmental therapeutic modalities.®”

Materials and methods

From 1982 to 1989 all patients diagnosed and fully trea-
ted in our Institution with extremity sarcomas entered in
this analysis. Histological types were: 42 osteosarcomas,
22 Ewing sarcomas, 19 soft tissue sarcomas and 5 bone
malignant fibrous histiocytomas.

The presence of disseminated disease was established at
the time of initial evaluation in 9 cases (8 osteosarcomas,
1 Ewing sarcoma).

Disease was locally recurrent to previous treatment in 21
cases (8 Ewing sarcomas, 13 soft tissue sarcomas) (Tab.
I).

The treatment protocols by histologycal type were the
following.

Osteosarcoma: neoadjuvant intra-arterial cisplatinum fol-
lowed by resection, *+ intraoperative radiotherapy to the
tumor bed (20 Gy) and 10 months systemic adjuvant
chemotherapy (modified T 10 Rosen protocol). In cases
with disseminated disease thoracotomies were conside-
red at the end of induction treatment.

Ewing sarcoma: neoadjuvant chemotherapy (T 11 proto-
col) with simultaneous preoperative radiotherapy (40-60
Gy) followed by bone removal and intraoperative radio-
therapy (10-20 Gy). Adjuvant chemotherapy was given
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for 10 months or until progression in disseminated cases.
Soft tissue sarcomas: wide surgical resection plus intrac-
perative radiotherapy (10-20 Gy). Adjuvant chemothe-
rapy was given to patients with high grade sarcomas or
disseminated disease.

Other bone sarcomas: same approach as soft tissue sar-
comas.

All patients were seen at periodic follow-up. Local failures
were considered on individualized basis for extremity pre-
servation treatment programs or amputation.

Results

Patterns of local failures

Five patients develped a local recurrence (6%). Locz!
recurrences were seen at a follow-up ranging from 12 =
24 months since the surgical procedure. Distribution of
local failures by histologies were: 4 osteosarcomas (10%"
and 1 soft tissue sarcoma (5%). Condroblastic osteosar-
coma (9 cases) subtype showed 3 local recurrences
(33%). The incidence of local recurrences in patients trea-
ted with intraoperative radiotherapy was 2/67 (3%) anc
3/21 (14%) in patients not treated with this modality.

Rescue of local failures: amputation data
Amputation was performed in 4 out of 5 patients with
local recurrence. Two Ewing sarcomas patients were am-

Tab. L
Disease status and histologycal distribution of the experience
analyzed (extremity sarcoma patients in the period 1982-1989)

Tumor type Localized Disseminated
Osteosarcoma 34 8
Ewing 21% 1
STS 19%* 0
BMFH 10 0
TOTAL 79 )

* 8 pts had local recurrence before first CUN treatment.
** 13 pts had local recurrence before first CUN treatment.
CUN:  Clinica Universitaria de Navarra.

BMFM: Bone malignant fibrous histiocytoma.

STS:  Soft tissue sarcomas.
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putated due to soft tissue necrosis, as a long term radio-
therapy sequelae at 24 months from diagnosis and as a
primary treatment. Distribution of histologies in this group
was: 3 osteosarcomas, 2 Ewing sarcomas, and 1 soft fis-
sue sarcoma.

In one patient individualized treatment program was desi-
gned in a new effort to preserve the extremity. This consi-
sted, in 1 osteosarcoma patient, in maximal surgical de-
bulking, intraoperative and external beam radiotherapy.
This patient is alive and free of local recurrence at 18
months from the treatment of his recurrence.

Tab. 1L
Patterns of failures
Tumor type Patterns of recurrences
LF LF + DM DM
Osteosarcoma ! 3 3
Ewing 0 0 2
STS 1 0 2
BMFH 0 0 1
TOTAL 2 3 8
(3%) (5%) (12%)

LF: local failure.
DM: distant metastasis.

Tab. IIL
Rescue to local recurrences: amputation data

Tumor type Rescue of local failure
Amputation S+ RT S+ RT+ IORT

Osteosarcoma 3 0 1
Ewing 0 0 8*
STS 1 0 13%*
BMFH 0 0 0
TOTAL 4 0 22

* Recurrence patients.
** Recurrence patients.

Discussion

A wide consensus is accepted with regards to the efforts
that ougth to be made for extremity preservation in these
patients. Nevertheless, local recurrences will still present
in high risk patients with locally advanced lesions and/or
poor responders to local induction treatment.*”
Multidisciplinary approaches are mandatory fo offer rea-
sonable results. Modalities such as intraoperative radio-
therapy and intra-arterial chemotherapy are attractive te-
chniques to be incorporated as research efforts for local
intensification programs.

In our experience individualized designs for local recur-
rences might be attempted. Condroblastic osteosarcoma
have shown to be a particularly resistant tumor to handle
conservatively.
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