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[ Abstract ] Background and objective The bone and soft tissue sarcoma can metastasize to distant sites, most
commonly the lungs. Some cases can be cured by radical metastasectomy, but its role, indication and prognostic factors remains
controversial. The rarity of the disease combined with the diverse number of subtypes can make bone and soft tissue sarco-
mas very difficult to study. There are few randomized control studies or international high volume results, and such reports in
China are seldom seen. The aim of this study is to investigate surgical treatment outcomes and prognostic factors of pulmonary
metastatic bone and soft tissue sarcoma patients. Methods From January 2007 to December 201S, patients with bone and
soft tissue sarcoma who underwent multimodality therapy including definitive surgery for the primary lesion and at least one
pulmonary metastasectomy were enrolled in the retrospective study. All the relevant clinical variables were collected, and then
statistically analyzed and interpreted with the aid of univariate and multivariate Cox proportional hazard regression method.
Results Totally 155 pulmonary metastasectomies in 144 patients were analyzed. Incomplete RO resection, a less than 1-year
interval from a previous surgery, more than three detected nodules; and the summed maximum diameter of more than 45 mm
for pulmonary metastases were independent prognostic indicators by multivariate analysis. Conclusion We suggest that meta-
static bone and soft tissue sarcoma patients can benefit most from aggressive surgical intervention of pulmonary metastasec-

tomy. Its prognostic factors include RO resection, a longer interval from a previous surgery, smaller total number and total size
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of pulmonary metastases.
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Tab 1 Demographics and clinical variables of patients diagnosed with pulmonary metastatic bone and soft tissue sarcoma

Items n
Age (median)(yr) 9-67 (23)
Gender

Male 108

Female 36
Histology classification

Osteosarcoma 107

Soft tissue sarcoma 37
Affected laterality

Left sided 50

Right sided 47

Bilateral 47
Timing of diagnosis

Initial onset 20

During neoadjuvant therapy 0

During adjuvant therapy 7

During follow-up period 117
Minimally invasive approach

Yes 99

No 45
RO resection

Yes 103

No 41
Disease free interval (median) (months) 0-60 (24)
Frequency of pulmonary metastasectomy

1 133

2 1
Number of detected pulmonary metastases (median) 1-5(2)
Summed maximum diameter of detected pulmonary metastases (median) (mm) 3-114 (15)
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Tab 2 Univariate analysis of prognostic factors
Items n (%) 3-yr 3-yr
0S (%) P DFS (%) P
Age (yr) 0.042 0.573
<23 78 (54) 49.5 39.7
>23 66 (46) 39.1 383
Gender 0.039 0.506
Male 108 (75) 52.5 413
Female 36 (25) 41.5 38.0
Histology classification 0.085 0.340
Osteosarcoma 107 (74) 46.7 38.1
Soft tissue sarcoma 37 (26) 42.2 349
Affected laterality 0.036 0.021
Unilateral 97 (67) 54.4 49.1
Bilateral 47 (33) 42.7 339
Timing of diagnosis 0.188 0.325
Initial onset/During adjuvant Rx 29 (20) 457 35.8
During follow-up period 115 (80) 51.3 38.9
Minimally invasive approach 0.380 0.510
Yes 99 (69) 52.7 40.2
No 45 (31) 47.2 37.7
RO resection <0.000,1 <0.000,1
Yes 128 (89) 59.2 415
No 16 (11) 1.4 0.0
Disease free interval (yr) 0.030 0.031
<1 97 (67) 383 34.7
>1 47 (33) 579 40.8
Frequency of pulmonary metastasectomy 0.083 0.238
1 133 (92) 489 38.2
2 11 (8) 457 34.3
Number of detected pulmonary metastases 0.009 0.013
1-2 108 (75) 59.2 40.4
>3 36 (25) 24.6 20.9
Summed maximum diameter of detected pulmonary metastases (mm) <0.000,1 0.002
<45 17 (81) 61.4 39.6
=45 27 (19) 19.8 1.3

0S: overall survival; DFS: disease-free survival.
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Tab 3 Multivariate analysis of prognostic factors

3 itHig
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Items RR 95%Cl P

3-year OS
Age, = 23 years 112 0.73-6.43 0.294
Gender, female 1.05 0.63-3.43 0.201
Affected laterality, bilateral 1.04 0.71-3.16 0.181
RO resection, no 2.78 1.56-4.71 0.009
Disease free interval, <1 year 217 1.12-3.69 0.012
Number of detected pulmonary metastases, >3 2.53 1.72-2.90 0.019
Summed maximum diameter of detected pulmonary metastases, =45 mm 2.10 1.14-3.75 0.015

3-year DFS
Affected laterality, bilateral 1.02 0.91-1.16 0.065
RO resection, no 214 1.10-3.09 0.009
Disease free interval, < 1 year 1.96 1.07-2.77 0.013
Number of detected pulmonary metastases, > 3 1.59 1.14-3.24 0.010
Summed maximum diameter of detected pulmonary metastases, =45 mm 2.35 1.12-3.75 0.008

RR: relative risk; Cl: confidence interval.

& 1 248144051055 B AR EEOS (A) EDFS (B) Kaplan-Meiertzk

Fig 1 OS (A) and DFS (B) Kaplan-Meier curves for all 144 patients receiving pulmonary metastasectomy. The red solid line represents the median

survival, and the grey dotted line indicates the upper and lower 95%Cl
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Fig 2 Kaplan-Meier curves comparing OS (A) and DFS
(B) between the favorable (red line) and unfavorable
(blue line) groups. The solid line represents the median
survival, and the dotted line indicates the upper and
lower 95%Cl.
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