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Surgical Treatment and Prognostic Factor for Metastatic Bone Tumor

Jeung-Il Kim, M D, Chong-ll Yoo, M D, Jeung-Tak Suh, M D,
Kuen-Tak Suh, M D, Hui-Taek Kim, M.D, and Nam-Hoon Moon, M D,

Department of Orthopaedic Surgery, College of Medicine, Pusan National University, Pusan, Korea

Purpose: In this retrospective study, we tried to find out potential prognostic factors that can be used
to determine the optimal treatment for some conditions that are indicated for surgery like pathological

fractures or epidural compression.

Materials and Methods: Between 1985 and 2003 we treated 78 patients with skeletal metastases. A
multivariable analysis was conducted using the Cox proportional hazard model. The rates of survival were

calculated by the Kaplan-Meier method.

Results: We identified four significant prognostic factors for survival: the site of the primary lesion, the
presence of visceral or cerebral metastases, any previous chemotherapy and multiple skeletal metastases.
With these factors, we could divide the patients into two prognostic groups: the good prognostic group
satisfies more than two of the four significant factors and the poor prognostic group doesn'’t. For the good
prognostic group, the average rates of survival at 6 months and a year were 95% and 28%, respectively,
and those for the poor prognostic group were 28% (6 mo) and 13% (1 yr), respectively.
Conclusion: Each patient’s life expectancy should be considered when we decide the surgical method
for treating metastatic bone tumor. Patients with a very short life expectancy should probably be treated
with a less invasive method but patients with a long life expectancy require aggressive surgery. If the
life expectancy is estimated to be at least more than 2 month and 3-6 months for bony metastases to
the extremity and spine respectively, then an aggressive surgical method should be chosen. With these
practical prognostic factors, the life expectancy may be predicted more accurately and so the optimal
surgical treatment can be selected more appropriately.
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Table 1. The Primary Tumors in the All Patients and the Site
of Metastasis

Pii Site of metastasis
rimary

tumor

Total

Spine Pelvis  Long bone

(€3]

16 24
21

Kidney
Breast
Lung
Prostate
Thyroid
Genitourinary
Stomach
Myeloma
Sarcoma
Liver
Unknown
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Table 2. Distribution of the Potentially Prognostic Factors in the 78 Patient

Prognostic factors Subgroups Number of patients (%)
Gender Male 45 (57)
Female 33 (43)
Age (yrs) <60 31 (39)
<60 47 (61)
Neurological deficits No 58 (74)
Yes 20 (26)
Primary lesion Slowly progressive tumor group* 40 (51)
Rapidly progressive tumor groupJr 18 (23)
Moderate progressive tumor groupT 20 (26)
Visceral or cerebral metastases No 51 (65)
Yes 27 (35)
Previous chemotherapy No 58 (74)
Yes 20 (26)
Diseased-free interval No 38 (48)
Yes 40 (52)
Location of skeletal metastasis Appendicular bone 33 (42)
Axial bone 27 (34)
Appendicular and axial bone 18 (24)
Multiple metastasis No 41 (52)
Yes 37 (48)
Pathological fracture No 35 (44)
Yes 43 (56)
Method of surgery Local 56 (71)
Wide 22 (29)

*Slowly progressive tumor group, Carcinoma of the breast, prostate and thyroid, multiple myeloma and malignant lymphoma; TRapldIy

progressive tumor group, HCC, carcinoma of the stomach or lung;
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*Moderate progressive tumor group, Other carcinoma and sarcoma,
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Fig. 1. This graph shows the Kaplan-Meier cumulative survival
rates for the 78 patients, The overall survival rates were 68% for
6 months, 47% for 1 year, 35% for 2 years and 22% for 3 years,
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Table 3. Multivariate Analysis for the Prognostic Factors
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Regression

Standard Test

Variable (coding) coefficient arror statistic p-value Hazard ratio (95% ClI)
Gender (Female: 0, male: 1) 0.115 0.144 0.641 0.423 0.891 (0.672 to 1.181)
Age in years (>60:0, <60 : 1) 0.048 0.139 0.122 0727 1.050 (0.800 to 1.378)
Neurological deficits 0.009 0157 0.004 0953 1.009 (0.743 to 1372)
Primary site
Group 1 (reference group)
2 0.908 0.193 22142 <0.001 2479 (1699 to 3619)
3 1,646 0177 86.109 <0.001 5189 (3.665 to 7.346)
Visceral or cerebral metastases 0.796 0.136 34.075 <0.001 2217 (1697 to 2.897)
Previous chemotherapy 0431 0.180 5711 0017 1538 (1.081 to 2.190)
Diseased-free interval before skeletal metastases 0.295 0.205 2.069 0.150 1.343 (0.899 to 2.006)
Location of skeletal metastasis
Appendicular bone (reference group)
Axial bone 0.303 0.248 1,500 0.221 1.354 (0.834 to 2.200)
Appendicular and axial bone 0.186 0278 0447 0.504 1204 (0.698 to 2.078)
Multiple skeletal metastasis 0.339 0171 3.927 0.048 1404 (1,004 to 1.964)
Pathological fracture 0144 0.136 1127 0.288 1.165 (0.885 to 1,508)
Method of surgery 0117 0.1 3.017 0115 1.110 (0.785 to 1.274)
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Fig. 2. This graph shows the Kaplan-Meier survival curves for
the patients fo the good (A) and poor (B) prognostic group. The
good prognostic group satisfies more than two of the four
significant factors and the poor prognostic group doesn't, The
rates of survival for these two groups are significantly different
(log-rank test, p<0,0001),

L 13%%tHlog—rank test, p<0.0001).
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