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Repeated Pulmonary Metastasectomy in Patients with Osteosarcoma

Jin Gu Lee, M.D.*, Dae Joon Kim, M.D.*, Kyoo-Ho Shin, M.D.**, In Kyu Park, M.D.*,
Kyung Young Chung, M.D.*; Seung Jun Song, M.D.*

Background: Surgical resection is a standard treatment for pulmonary metastases in patients with osteosarcoma,
but the role of performing repeated resections is not clear. This study was designed to clarify the feasibility of
performing a repeated pulmonary metastasectomy and the prognostic factors for pulmonary metastases in patients
with osteosarcoma. Material and Method: Between January 1990 and July 2005, 62 patients with osteosarcoma
were diagnosed with pulmonary metastases and 36 patients underwent pulmonary resection. We reviewed the pa-
tients retrospectively. Result: The total number of pulmonary metastasectomies was 62 in 36 patients. Among 36
patients, 18 had a second metastasectomy, 7 had a third metastasectomy, and one patient had a fourth metasta-
sectomy. There was no distinctive difference between the first and second metastatectomy in terms of median sur-
vival time, and the 3-year and 5-year survival rate (first resection: 20.5 months, 32.6% and 29.4%; second re-
section: 11.3 months, 34.9% and 34.%). However, the median survival time (7.1 months) was shorter in patients
with a third metastatectomy than in patients with one metastatectomy (p=0.01). In long-term survivors, the number
of female patients, patients with a disease free time longer than 12 months, patients with a single metastasis and
patients with anatomic resection was larger when compared to non-long term survivors, but showed no statistical
significance. Conclusion: Repeated pulmonary metastasectomy is expected to prolong survival time in patients with
osteosarcoma, and is expected to increase long-term survival in selected cases. Further studies with a large num-
ber of patients are necessary.

(Korean J Thorac Cardiovasc Surg 2007;40:607-612)
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Table 1. Clinical characteristics of the patients

Variables n=36
Age* 22.9+13.1
Sex
Male 19 (52.8%)
Female 17 47.2%)

Disease free time '

Time of lung metastases
Initial Diagnosis
During adjuvant treatment
After adjuvant treatment
Laterality
Unilateral
Bilateral

12.6 (0~75.7)

5 (13.9%)
5 (13.9%)
26 (72.2%)

21 (58.3%)
15 (41.7%)

*=Meanz*standard deviation; T=Median, months (range).
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62 (osteosarcoma lung metastases)

26 (no op) 36 (1st metastasectomy)

1 (AD) 25 (DOD) 33 (2nd relapse) 3 (NED)
15 (no op) 18 (2nd metastasectomy)

2 (AD) 13 (DOD) 14 (3rd relapse) 4 (NED)
7 (DOD) 7 (3rd metastasectomy)

5 (4th relapse) 2 (NED)
4 (DOD) 1 (4th metastasectomy)

1 (NED)

Fig. 1. Repeated pulmonary metastasectomy. AD=Alive with disease;
DOD=Dead of disease; NED=No evidence of disease.

Table 2. Summary of the operative procedures

Variables Number Percentage (%)
Number of metastasectomy
1 18 50.0
2 11 30.6
3 6 16.7
4 1 2.8
Approach
Midsternotomy 13 36.1
Thoracotomy 40 55.6
Sequential bilateral 9 8.3
thoracotomy
Performed procedure
Wedge resection 48 77.4
Segmentectomy* 7 11.3
Lobectomy T 6 9.7
Pneumonectomy 1 1.6
Number of metastases ' 2 (1~65)

*=Segmentectomy alone or with wedge resection; T=Lobect0my
alone or with wedge resection; T—Median (range).
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Fig. 2. Overall survival curves from the time of diagnosis.
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Fig. 3. Overall survival curves of the patients after 1st, 2nd and 3rd
metastasectomy.

& 483, FolAAIE 73], AYAAE 63, AARAE 1
393, AAR Aol W kel FUARES NI 1~
657MIEH(Table 2). Fo FHAEA 2L 13} sAo] A
% A 26ADEL: 0~75T0), 24 Qo] AAE A
1097198 91: 07~99.5719), 3% Aol AAE Al 57
NL@2.0~3807/MY)o|9a, 41 =HAo] AA&S W 3
2] FHAZET| 7He 2. 170D o] 9t}

3) 2= HF0| EM=0 ME MZE Hlu

#He] Ak & FdAEZ7H2 K] AAES A%
g 36 Aboll A 2120, AAlEE AlYstA ke g
22l 59709l Hlel 2l3kAl 29 ehp=0.000)(Fig. 2). 1
2 ARe] AAlE & FHAYL/TL 205704, 3d € 5
W AEES 326% B 294%F 22 HAo] AAE 39

— 609 —



W ESIVDN
2007;40:607-612

Table 3. Comparison between long-term survivors and non long-term survivors

Variables Long-term survivors (n=9) Non long-term survivors (n=27) p-value
Age 1.0
>20 6 (66.7%) 16 (59.3%)
<20 3 (33.3%) 11 (40.7%)
Sex 0.055
Male 2 (22.2%) 17 (63.0%)
Female 7 (77.8%) 10 (37.0%)
Disease free time 0.083
<12 months 2 (22.2%) 15 (55.6%)
=12 months 7 (77.8%) 12 (44.4%)
Time of lung metastases 0.334
Initial diagnosis 1 (11.1%) 4 (14.8%)
During adjuvant treatment 0 5 (18.5%)
After adjuvant treatment 8 (88.9%) 18 (66.7%)
Local recurrence 1 (11.1%) 8 (29.6%) 0.396
Number of metastasectomy 0.709
1 4 (44.4%) 14 (51.9%)
2 4 (44.4%) 7 (25.9%)
3 1 (11.1%) 5 (18.5%)
4 0 1 (37%)
Laterality 0.705
Unilateral 6 (66.7%) 15 (55.6%)
Bilateral 3 (33.3%) 12 (44.4%)
Performed procedure 0.157
Wedge resection 5 (55.6%) 23 (85.2%)
Segmentectomy* 2 (22.2%) 2 (7.4%)
Lobectomy " 2 (22.2%) 1 (3.7%)
Pneumonectomy 0 1 (37%)
Number of metastases 0.280
1 5 (55.6%) 7 (25.9%)
>1 4 (44.4%) 20 (74.1%)

*=Segmentectomy alone or with wedge resection; T=Lobect0my alone or with wedge resection.
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