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Adjuvant chemotherapy for non-metastatic osteosarcoma
of the extremity : a preliminary report.
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Nine cases seven males and two females of non-metastatic osteosarcoma of the extremity
were treated with chemotherapy in an adjuvant fashion. The primary lesion was in the distal
‘femur in five patients, the proximal tibia in two, and one each in the distal tibia and proximal
femur. Pre-operative chemotherapy with intra-arterial cisplatin (100 mg/n?) and intravenous
dexorubicin (60 mgim’) was administered in two patients. Post-operatively, cisplatin (100 mg/im?)
and dexorubicin (60 mg/m*) were given intravenously for one year. Doxorubicin was given until
the dose reached a total of 450 mgim?. Surgery consisted of limb-sparing surgery in four of the
cases, above-knee amputation in three, and one each of hip-disarticulation and below-knee-
amputation. Four of the nine patients were disease-free past 24 months. The two-year disease-
free survival rate was 50.1% and overall survival was 87.5%. Refinements in treatment and
more thorough pre-treatment investigations are discussed.
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Major advances in the management of non-
metastatic osteosarcoma of the extremity have been
made during the past 15 years. Adjuvant chemotherapy
has been shown to improve the disease-free survival
rate."¥  The rationale of pre-operative intra-arterial
infusion of chemotherapy is that it facilitates limb-
sparing surgery.> Pulmonary resection of lung
metastases has been the practice in many centers and
shown to improve survival.®? Prophylactic whole
lung irradiation has been carried out by many authors
and the results have been encouraging.®®

We are reporting the preliminary results of
disease-free- and overall survival in treating with
adjuvant chemotherapy nine patients who had non-
metastatic osteosarcoma of the extremity.

Material and methods.

From January 1986 through December 1989,
nine cases of non-metastatic osteosarcoma of the
extremity were referred to the Department of Radio-
logy, Faculty of Medicine, Chulalongkomn University
for adjuvant chemotherapy. After the diagnosis had been
confirmed by biopsy, evaluation for metastases was
performed. All patients had a chest x-ray to rule out
lung metastases. Radionuclide bone scan,was done in
cases in whom bone metastases had been suspected.
Routine blood tests, including completed blood count,
blood urea nitrogen, creatinine, liver function, electro-
lytes, uric acid, calcium, phosphate and magnesium,
were obtained prior to administration of each cycle of
chemotherapy. Electrocardiogram and left ventricular
ejection fraction study were used to assess cardiac
function. Computerized tomography (CT) of the lung
was not used routinely to evaluate lung metastases.
There were 7 males and 2 females. The primary tumor
affected the right extremity in 6 patients and the left in
3 patients. The femur was affected in 6 patients and
the tibia in 3 patients. The distal femur was the most
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next sites of the primary tumor were : upper tibia
(2 patients), upper femur (1 patient) ,and lower tibia
(1 patient).. Our adjuvant chemotherapy program
consisted of pre or post-operative administration of
cisplatin (Platinol; Bristol-Myers Oncology, New
York, New York, U.S.A.) and doxorubicin hydrochlo-
ride (Adiblastina; Farmitalia Carlo Erba S.P.A., Monte-
dison Group, Italy). Patients destined for limb-sparing
surgery received pre-operative chemotherapy which
consisted of intra-arterial infusion of cisplatin and
intra-venous doxorubicin. Intravenous doxorubicin was
given in dosages of 60 mg/m? on the first day, escalat-
ing to 75 mg/m® on the subsequent courses. Intra-
arterial cisplatin was administered in dosages of 100
mg/m? on the second day with prior hydration accord-
ing to the regimen by Jaffe.!'?

It was intended that the total number of courses
of pre-operative chemotherapy would be four courses.
Patients responding to pre-operative chemotherapy
(criteria of response will be defined later) were sched-
uled to receive the same chemotherapy (cisplatin and
doxorubicin intravenously) post-operatively for one
year, omitting doxorubicin after the patient had
attained 450 mg/m?. If response to pre-operative
chemotherapy was sub-optimal, Ifosfamide (Holoxan;
Asta-Werke, Degussa Pharma Grupoe, Germany), in
dosages of 50-60 mg/Kg/day intravenously for five
days with mesna protection,was given post-opera-
tively for one year. For patients having immediated
radical surgery, intravenous doxorubicin 60 mg/m?
on day 1 and cisplatin 100 mg/m? on day 2 with
prior hydration were given for on year. The doses
of doxorubicin and cisplatin were escalated to 75
mg/m? and 120 mg/m?, respectively, on subsequent
courses. After having received a total of 450 mg/m?>
of doxorubicin, it was dropped from the schedule and cis-
platin alone was given for the rest of the therapy.
Either pre-or post-operative chemotherapy was given

common site of the primary, affecting 5 cases. The every 3-4 weeks (Table 1,2).
Table 1. Pre-operative chemotherapy.
Drugs Daily dose Administration Administration Frequency
mg/m? route on day
Cisplatin 100 IA | Recycle
Doxorubicin 60-75 v 1 : every

4 weeks
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Table 2. Post-operative chemotherapy.
Drugs Daily dose Administration Administration Frequency
mg/m? route on day
Cisplatin 100 Iv 1 Recycle
Doxorubicin 60-75 v 1 every
4 weeks

Arterial catheterization for infusion of cis-
platin was performed under local anesthesia by the
Seldinger technique."'? The cisplatin was infused
intra-arterially for 2-4 hours. Metoclopramide was
given intravenously for nausea and vomiting.

Two patatients received CONPADRI-1.42

Limb-sparing surgery was performed by local
excision of the tumor, with generous margin, and re-
placement with bone graft or endoprosthesis.

Four patients (No. 3,4,6,8) had limb-sparing
surgery. Two (No. 3,8) of these four patients had
prior intra-arterial infusion of cisplatin before limb-
- sparing surgery. Three patients (No. 5,7,9) with distal
femur tumor underwent above-knee amputation.
There was a single patient (No.1) with distal femur
tumor who had hip disarticulation. Below-knee ampu-
tation was performed in only one patient (No. 2) with
distal tibia turmor.

Prophylactic lung irradiation was given in only
one patient (No. 7). She refused further irradiation
after attaining a midlung dose of 750 cGy/1- week.
Pre-operative irradiation to the primary was admini-
stered in one patient (No.9).

Assessment of response to pre-operative che-
motherapy was determined by changes in clinical
symptoms, percentage of pathological tumor necrosis,
or by resolution of tumor vascularity angiographi-
cally.!"® Changes in clinical symptoms were evaluated
by diminishing pain or regression in tumor size. Angi-
ographic response was determined by the disappear-
ance of tumor vascularity and tumor stain, or a total
disappearance of tumor vascularity with slight persis-
tence of capillary stain.'®Pathological tumor necrosis
greater than 90% was considered a good response to
intra-arterial chemotherapy.!®

Relapse was defined as a recurrence of tumor
at any site. Local recurrence and distant metastases
were defined, respectively, as recurrence of tumor at
the primary site and at sites other than the primary one.

Toxicity was measured according to the World
Health Organization (WHO) grading system.!'¥

The date of therapy initiation was used as the
starting time for survival calculation. The study end
points were disease-free survival and survival. The
Kaplan Meier method was used for calculation of
survival.!'»

Results

Between January 1986 and December 1989,
15 patients with osteosarcoma of the extremity were
registered for adjuvant chemotherapy. Of these, six
were not eligible for the study due to distant
metastases at presentation. Nine patients remained who
could be studied. The minimal and maximal follow-
up times were seven months and 80* months, respec-
tively, with the median being 33 months.

The clinical data of the patients are shown in
Table 3. The age of the patients ranged from 10 to 22
years, with the median age being 18 years. The most
frequent presenting symptom duration of 1-6 months,
the median being 3 months, and a history of mass or
pain.

Of the two patients who had pre-operative
intra-arterial infusion, one patient (No. 8) was consid-
ered to have "angiographic response” and tumor necrosis
of over 90% after four courses of intra-arterial
infusion of cisplatin. The other patient (No.3) was
operated on after having been’ given only one course
of chemotherapy.

Local recurrence occurred in three patients
(33.3%) and these recurrences occurred exclusively in
the four patients who had undergone limb-sparing
surgery. Pulmonary metastases were observed in five
patients (55.6%), one of whom had malignant pleural
effusion. One patient (No.8) had both local and distant
relapses.

At the time of data analysis (January 1993),
six patients had died, three were alive : one with
pulmonary metastases and two without disease. The
two -year disease free-survival rate was 50.1%; overall
survival was 87.5%.

Toxicity was mild. All patients had grade 1
hemato-toxicity and grade 3 alopecia.
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Discussion

Cade,"'® in 1955, reported a method of irradia-
tion followed by delayed amputation if no pulmonary
metastases had developed at six months. The method
yielded a two-year survival rate of 20%.

Douglass and co-workers from Roswell Park
Memorial Institute!'” reported, in 1975, a 12%
five-year survival rate in patients with osteosarcoma
treated with amputation alone. Between 1966 and 1972,
other authors also reported a cure rate of 15-20%.18-20

In the past several years major advances in
incorporating adjuvant chemotherapy in the manage-
ment of non-metastatic osteosarcoma of the extremity
produced a two-year disease free- survival rate in excess
of 50%.'% The most widely used chemotherapeutic
agents are cisplatin, doxorubicin and high-dose
methotrexate.

This study was undertaken to evaluate the
effect of adjuvant chemotherapy on disease-free
survival and overall survival. The two-year disease-
free survival rate of our patients was 50.1%, overall
survival was 87.5%. These results compare favorably
with those of other reports'? and are better than that
of our patient who underwent surgical treatment alone
(2-year disease-free survival = 11.1%, overall survival
= 22.2%)./*"" Before the widespread use of chemo-
therapy, the incidence of pulmonary metastases was
at least 80%. This figure has dropped to 30-40% with
the advent of adjuvant chemotherapy. Guiliano et
al.'’® reported an incidence of 47%. In this report the
incidence of pulmonary metastases was 55.6%. This
high incidence of pulmonary metastases, despite ad-
ministration of adjuvant chemotherapy, could be due
to two factors. Firstly, pre-treatment evaluation of
our patients did not include CT scan of the chest
to rule out pulmonary metastases at presentation.
The sensitivity of a standard chest x-ray was only
57%.?* Secondly, most of the patients received
suboptimal doses of chemotherapy. Drug dose insten-
sity has been reported to be an important determinant
of prognosis, 42

Local recurrence was also a major cause of
failure. It is interesting to note that all the local recur-
rences occurred in patients who had limb-sparing
surgery. Although an attractive procedure sparing
the young patient an amputation, limb-sparing surgery
has still to be refined, possibly by incorporating radia-
tion of the primary tumor prior to surgery in order to
reduce local recurrence.

Conclusion

Our experience in treating with adjuvant che-
motherapy a small number of patients having os-
teosarcoma of the extremity compares favorably with
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that of other reports in the literature.» We achieved
a two year disease-free survivalrate of 50.1% and
overall survival of 87.5%. Although pulmonary
metastases and local recurrence are still the major
causes of failure, our results support the use of adjuvant
chemotherapy for patients presenting with non-metas-
tatic osteoarcoma of the extremity. Long-termn results
are awaited. Refinements in treatment have to be
made in order to reduce the aforementioned types of
failure. In our subsequent trial, pre-operative staging
with CT scan of the lung. optimal dosages of chemo-
therapy and prophylactic lung irradiation will be
incorporated in our treatment program.
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