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The role of bone scintigraphy in the follow-up of osteosarcoma patients is still controversial. It is not
yvet clear whether bone scintigraphy results in early detection of relapse nor whether this can improve
the survival rate of relapsed patients. In this study, results of scintigraphies obtained from 78 patients
treated for osteosarcoma between 1978 and 1992 were analysed. 28/78 patients presented with 61 relapse
sites, including 34 lung metastases, 20 distant relapses and 7 local recurrences. More than 90% of
relapses were detected within 4 years after primary diagnosis of the tumour. A total of 489 bone
scintigraphies were performed routinely during follow-up of these patients. 66/489 scintigraphies
showed increased uptake of tracer. In 7/66 positive scintigraphies, a relapse was detected: lung
metastases (3), local recurrence (1) and distant bone or soft tissue relapses (3). These relapses occurred
between 1 and 4 years after primary diagnosis. In these cases, scintigraphies showed areas with
increased uptake, although these patients had neither clinical symptoms nor positive X-rays or CT
scans. At an observation period of 2.5 or 3.5 years, a second or third remission was induced in 2/6
patients in whom scintigraphy allowed an early diagnosis of the relapse. In conclusion, these data show
that only a small number of routinely performed bone scintigraphies indicate a relapse. However, since
bone scintigraphy is able to detect relapses early, the outcome of future relapsed patients might be
improved. Therefore, bone scintigraphies should be included in a follow-up programme for patients
with osteosarcoma. Since most relapses detected by scintigraphy occurred during the first 4 years after
initial diagnosis, bone scintigraphy should be limited to this time frame.
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INTRODUCTION

OSTEOGENIC SARCOMA is the most frequent malignant bone
tumour in adolescence. Since in 80-90% of patients occult
micrometastases exist at the time of diagnosis, prognosis was
poor until introduction of polychemotherapy. Treatment
regimens including pre-operative and postoperative chemo-
therapy have led to a relapse-free survival of 60-70% [1-3].
Early detection of relapse might further improve life expect-
ancy of these patients.

Rieden and associates [4] found that bone scintigraphy was
the most sensitive searching method for analysis of metastatic
bone tumours in patients with diverse tumours. In 93%, bone
infiltrations were detected by scintigraphy. In patients with
osteogenic sarcoma, scintigraphy shows a typical pattern of
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tracer uptake which allows the determination of response to
chemotherapy [5-9]. Bielack and colleagues [8] as well as
Edeline and associates [9] were able to show that tumour
regression demonstrated by scintigraphy correlated strongly
with histological tumour response in over 90% of examined
osteosarcomas. In addition to bone infiltrates, scintigraphy
can also detect certain soft tissue metastases of osteosarcomas.
Ozarda and colleagues [10] demonstrated a brain metastasis
in an osteosarcoma patient by conventional bone scintigraphy.
Thus, the routinely performed total body bone scintigraphy
is a very sensitive method for detecting osteosarcomas and
metastatic disease. Therefore, it might allow early recognition
of local as well as distant bone relapse. However, only a few
studies are available which document the value of scintigraphy
for detection of relapses.

Reviewing 55 patients with osteogenic sarcoma, McKillop
and coworkers [11] found that bone relapses were detected by
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bone scintigraphy in approximately 50%, although the
tumours were clinically asymptomatic. Therefore, the authors
concluded that routinely performed bone scintigraphy is
necessary during follow-up in all patients after completion of
chemotherapy. In contrast, Rees and associates [12] found
lung metastases in 18/27 patients. However, bone metastases
occurred only in patients who presented with lung metastases.
Since detection of bone metastases did not alter the thera-
peutic strategies in this study, the authors recommended
restricting regular bone scintigraphy only to patients with
clinical symptoms or detection of lung metastases by other
procedures. The burden of radiation from scintigraphy is
comparable to an X-ray of the abdomen. However, in children
and adolescents, the radiation burden might be 2-4 times
higher than in adults. Thus, it is necessary to clarify the
controversy over the value of bone scintigraphy in the follow-
up of osteosarcoma patients. Therefore, it is important to
know whether early detection of relapse by bone scintigraphy
can improve survival in these patients.

Since, in some cases of small or hidden metastases, scintig-
raphy might be more sensitive for detecting relapse than X-
ray or CT-scans, here, the data of 78 patients with osteosar-
coma were retrospectively reviewed to evaluate the role of
routinely performed bone scintigraphy in the follow-up of
these patients.

PATIENTS AND METHODS

The clinical records of 78 patients with osteogenic sarcoma
were reviewed in this study. Patients had been treated at the
Department of Paediatric Haematology and Oncology of the
Heinrich-Heine University Medical Centre between 1978 and
1992. The study group included 36 female and 42 male
patients between 2 and 21 years of age (median 14 years).
Patients were treated according to the current T-7 and COSS
77, 82, 85 and 89 protocols [13-17], including polychemo-
therapy and tumour resection. Until December 1994, the
mean follow-up time of these patients was 6.3 years (range
0.7-15.11 years). 3 patients died of complications. 21/28
patients with relapse eventually died from metastatic disease.

During follow-up, patients received bone scintigraphy using
99m-technetium methylene diphosphonate every 3-6 months
during the first and second year off therapy. During the third
to fifth year off therapy, bone scintigraphy was performed
once a year (Table 1). In addition to bone scintigraphy, CT
scans of the lung and chest X-rays were arranged as indicated
in Table 1.
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Table 2. Relapses in patients with osteosarcoma

Number of Number of
Localisation of relapses patients relapses
Lung metastasis 9 18
Lung metastasis + distant relapse 8 28
Lung metastasis + local relapse 2 4
Distant relapse only 4 6
Local relapse only 5 5
RESULTS

In 28/78 patients, a total of 61 relapse sites were diagnosed.
9/28 patients presented with 18 lung metastases. In 4 patients,
6 distant extrapulmonary relapses were diagnosed. In an
additional 5 patients, only local recurrences were observed. In
10 patients, relapses occurred in the lungs (16 metastases)
and other sites (local recurrence 2, distant relapse 14; Table
2). First relapses were found in 11/28 patients. In 4/11 patients
with a first relapse (lung metastases 3 patients, local relapse 1
patient) a second continuous remission was obtained (mean
observation time: 9.1 years). In 1/7 patients with a second
relapse, a third remission was induced by chemotherapy
(observation period: 4 years). In 10 patients, third or further
relapses were observed. In 2/10 patients who presented with
third or further relapse with lung metastases, a remission
(observation time: 3.7 or 4.1 years) was induced by surgical
removal of recurrent disease (Table 3).

Most relapses occurred during the first 4 years after primary
diagnosis of osteosarcoma (54/61; Figure 1). Distant relapses
peaked during the second year (10 relapses). However, only
two relapses were first recurrences of the tumour. Lung met-
astases occurred mostly during the first 2 years. After 3 years
lung metastases almost halved compared to the previous year,
and were reduced after 4 years compared with years 1 and 2
(Figure 1). The incidence of local relapses was almost equal
during the first 4 years. Differences in the incidence of relapses
are explained by the different distribution of primary, second,
third or fourth relapses.

Table 3. Number of relapses in patients with osteosarcoma

Number of relapses  Number of patients Number of alive patients

The results of bone scintigraphy were classified into three 11 4
different categories: positive, tracer enhancement due to 2 7 1
relapse; positive unconfirmed as relapse, positive due to 3 4 1
trauma or malactivity; negative, no tracer uptake and no signs 4 6 1
of bone relapse.

Table 1. Follow-up investigations in patients with osteosarcoma
Time off therapy
1st year 2nd year 3rd-5th year 6th—10th year

Bone scintigraphy 3 monthly 6 monthly annually no further investigation
Chest X-ray monthly 2 monthly 4—-6 monthly annually
Local X-ray 3 monthly 6 monthly annually no further investigation

CT-scan of the lung once after completion of therapy.
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Figure 1. Correlation between time of diagnosis and occur-

rence of relapses. In 28 patients with osteosarcoma, 61 relapses

were diagnosed during follow-up. Occurrence of relapse was
correlated to the time after initial diagnosis.

During follow-up of 78 patients with osteosarcoma, 489
bone scintigraphies were routinely performed (Figure 2). 423
scintigraphies were negative. In 7/423 patients with negative
bone scans, a lung metastasis was diagnosed by X-ray. 7/66
scintigraphies showed tracer enhancement and a relapse was
subsequently diagnosed by biopsy. 59/66 scans showed tracer
enhancement due to reasons other than metastatic disease,
such as trauma or malactivity. Infections which might be
another explanation for increased tracer uptake in bones were
not observed in these patients. Thus, although only 1.4% of
all scintigraphies indicated a relapse, more than 10% of all
relapses were diagnosed by bone scintigraphy.

Comparing the value of bone scintigraphy, chest X-ray or
chest CT-scan and clinical symptoms for early detection of
relapse, the results show (Figure 3) that lung metastases were
predominantly diagnosed by routine chest X-ray or routine
CT-scan (23/28) compared to scintigraphy (3/28) or clinical
symptoms (2/28). Local relapses were diagnosed by clinical
symptoms (6/7) or scintigraphy (1/7). Distant relapse was first
diagnosed by bone scintigraphy (3/13), clinical symptoms
(9/13) or CT studies (1/13). Seven distant relapses and six
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Figure 2. Results of routine bone scintigraphy in patients with

osteosarcoma. In 78 patients, 489 scintigraphies were perfor-

med during follow-up. Results were graded as tracer enhance-

ment due to relapse, tracer uptake for reasons other than

metastatic disease, negative scintigraphy without detection of
bone relapse.
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Figure 3. Early detection of relapse by bone scintigraphy. In

28 patients with osteosarcoma, 61 relapses were diagnosed.

The relapses were first diagnosed by clinical symptoms, chest

X-ray or CT-scan as well as bone scintigraphy as indicated on
the x-axis.

lung metastases were detected by scintigraphy (six distant
relapses), CT-scan (one distant relapse, one lung metastasis)
or chest X-ray (five lung metastases) during restaging of
relapsed patients. Thus, 7/61 relapse sites were first detected
by regular bone scintigraphy.

In 2/6 patients with positive regular scintigraphy, early
detection of a lymph node metastasis in the mediastinum
or recurrence of a lung metastasis allowed induction of a
continuous remission by surgery or salvage chemotherapy.
The observation time in these patients was 2.7 or 3.5 years. In
addition the life of a third patient was extended for 2.7 years
by intensified relapse treatment after early relapse diagnosis
by scintigraphy.

DISCUSSION

The event-free survival rates of patients treated for osteosar-
coma according to protocols of the German Society of Paedi-
atric Haematology and Oncology (COSS 77 to COSS 91)
improved from 46% (COSS 77) to about 75% (COSS 86)
after introduction of ifosphamide. Early detection of relapses
might further improve life expectancy.

Prior to the introduction of polychemotherapy into treat-
ment strategies of osteosarcoma, distant relapses only
occurred in patients with lung metastases. Therefore, McNeil
and associates [18) suggested the use of follow-up investi-
gations which allowed detection of lung metastases, such as
X-ray or CT scans of the chest. For the same reason, Rees
and colleagues [12] did not perform scintigraphies during
follow-up. Our own analysis showed that a few isolated local
relapses as well as distant relapses occurred in patients without
lung metastases. These results were comparable to those of
McKillop and associates [11] and Goldstein and associates
[19].

Scintigraphy is a very sensitive method for detecting meta-
static bone disease or soft tissue metastasis of an osteosar-
coma. It allows detection of even small infiltrates. In compari-
son to chest X-ray, local X-ray or CT-scan of the chest,
scintigraphy has the major advantage of being a screening
method which detects relapses within the total body. Thus, it
is not surprising that in 6/28 patients, routinely performed
bone scintigraphies detected the first sign of relapse. The
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same spectrum could only be expected from other broad
investigations, such as total body MRI, which is performed in
metastatic Ewing’s sarcoma. However, this method is much
more expensive than bone scintigraphy.

Goldstein and associates [19] as well as McKillop and
colleagues [11] recommended the routine use of bone scintig-
raphy during follow-up of osteosarcoma patients, although it
was not clear if relapsed patients would benefit from early
relapse detection by scintigraphy. In our study, 7/61 relapse
sites were detected primarily by scintigraphy. In 2/6 relapsed
patients, a continuous remission was induced after early detec-
tion of the relapse by scintigraphy. The life of another patient
was extended for 2.7 years by intensified relapse therapy.

In conclusion, our results demonstrate that a small number
of routine bone scintigraphies will indicate relapses during
follow-up of osteosarcoma. In addition, there is a high inci-
dence of positive scintigraphies due to trauma or malactivity.
Thus, many patients receive the burden of radiation without
benefit. However, our results also demonstrate that bone
scintigraphy is able to detect relapses early with evidence for a
better chance of successful salvage therapy. Thus, since most
relapses occurred within the first 4 years after primary diag-
nosis, bone scintigraphies should routinely be performed
within this time frame.
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