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In this retrospective study, the effect of surgical
therapy on a series of 70 patients with breast
cancer who were surgically treated for metasta-
sis of the bone was evaluated. At presentation,
19 patients had one osseous lesion, 19 patients
had multiple bone lesions, and 32 patients had
additional visceral involvement. The surgical
procedures included 60 palliative procedures,
six radical resections, and four biopsies. In 14
surviving patients, the mean observation period
was 35.6 � 40.1 months. Of the six patients with
radically resected solitary bone lesions, five pa-
tients had systemic progression of the disease
develop. Of the 19 patients with presumably
solitary bone lesions, five currently are free of
tumor. Of the 19 patients with multiple bone le-
sions and initially no visceral tumor spread, only
two are alive. Of the 32 patients with additional
visceral metastases at surgery, four are alive
with the disease. For the entire group, the sur-
vival rate was 59% after 1 year, 36% after 2

years, 13% after 5 years, and 7% after 10 years.
The only two independent factors that were as-
sociated with survival were the extent of the dis-
ease and the duration of symptoms from bone
metastasis. These findings suggest that in ortho-
paedic surgery in patients with bone metastases
secondary to breast cancer, wide resection is not
likely to be necessary. Patients with solitary
bone lesions have a 39% chance of living 5 years.

Because bone metastases are a common finding
in patients with breast cancer, they are a major
clinical concern. In a study of 587 patients with
breast cancer, 405 (69%) had radiologic evi-
dence of bone metastases.7 In autopsy studies,
metastases in the skeleton occur at least as fre-
quently as those in the lung.13 Significantly
higher incidences are seen with steroid receptor-
positive tumors and well-differentiated le-
sions.4,8 Approximately 50% of patients with
metastatic bone disease have clinical symp-
toms develop, and 4% to 7% experience patho-
logic fractures of the long bones.9,16,17

There are several well-known nonoperative
treatment options for these lesions. However,
patients with pathologic fractures require sur-
gical intervention.1,5 These fractures respond
more favorably to surgical treatment than do
fractures secondary to primary tumors in other
sites.15 However, some authors advocate total
resections in selected patients with solitary or
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multiple metastases from renal cell carci-
noma.2,11 Strict patient selection is an impor-
tant criterion regarding survival benefits and
quality of life after surgical intervention. To
evaluate prognostic factors on survival, a con-
secutive series of 70 patients with breast can-
cer who were surgically treated for metastasis
to the bone in one institution were reviewed.
Clinical behavior, surgical procedures, and
treatment results were analyzed.

MATERIALS AND METHODS

Between January 1980 and September 1998, 70 con-
secutive patients (69 women, one man) with bone
metastases secondary to breast cancer were treated
surgically. Medical records and imaging procedures
were reviewed for age, treatment of the primary tu-
mor, time of appearance of bone and visceral metas-
tases, clinical symptoms, surgical treatment, compli-
cations, and survival. Statistical analyses were done
using the Cox regression for multivariate analysis,
Kaplan-Meier life table analyses, and log-rank test
for univariate analysis.

The mean age of the 70 patients was 56.8 years
(range, 30.7–82.7 years) (Fig 1). The locations of
the surgical procedures are shown in Figure 2. The
most common locations of bone metastases sec-
ondary to breast cancer were the spine (29 patients)
and the proximal femur (27 patients). All patients

presented with pain; 17 had a pathologic fracture of
the spine, and 22 had a pathologic fracture of the
extremities, including 15 fractures of the proximal
femur. Ten patients had neurologic impairments
because of spinal compression. Six patients had
thoracic involvement, and the other four had lum-
bar compression. The mean duration of symptoms
was 5.8 � 8.9 months (median, 2.7 months; range,
0–41 months). In 15 (21%) patients, breast cancer
was diagnosed as a result of symptoms caused by
osseous metastases, and in four additional patients,
bone metastases were evident at the time the pri-
mary diagnosis of breast cancer was made. At pre-
sentation, 19 patients had a solitary osseous lesion,
19 patients had multiple bone metastases (more
than one lesion), and 32 patients had additional vis-
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FFiigg  11.. The distribution of age at the time of bone
surgery in 70 patients with skeletal metastases
secondary to breast cancer is shown.

FFiigg  22.. This drawing shows the locations of the le-
sions in 70 patients who had surgery because of
bone metastases secondary to breast cancer.



ceral involvement. The time from diagnosis of
breast cancer to bone metastasis surgery ranged
from 0 to 29.8 years (mean, 5.9 � 6 years; median,
4.3 years). Eighteen percent of the patients needed
surgical therapy for bone metastases in the first
year, 60% in the first 5 years, and 79% in the first
10 years. Fourteen patients had an interval longer
than 10 years (Fig 3).

Surgical therapy in the 70 patients varied greatly
depending on the tumor sites, the extent of the dis-
ease, the patient’s general status, and the followup
period. Indications for treatment were impending

fractures or fractures of the long bones, otherwise
untreatable pain and instability, and spinal com-
pression because of tumor. Incisional biopsy was
done in four patients. In one patient resection of the
proximal humerus without reconstruction was
done. In 29 patients with involvement of the spine,
11 were treated with only dorsal decompression, in
15 patients additional dorsal instrumentation was
used, and in three patients a partial vertebral resec-
tion was done. In 15 patients, resection of the tumor
and implantation of a tumor endoprosthesis was
done. Seven patients received a standard hip arthro-
plasty, and one patient received a semiconstrained
knee endoprosthesis. In 12 patients, an intralesional
resection with cementation and instrumentation was
done. In one patient, an acetabular resection and re-
construction with a custom-made endoprosthesis
was done (Fig 4). In six patients with solitary bone
lesions without additional visceral tumor spread, a
wide total tumor resection was done. In 60 patients,
a palliative intralesional or marginal procedure was
done, whereas in four patients, only a biopsy was
done. Adjuvant radiation was administered in 55
patients, with 13 patients treated preoperatively. In
these 13 patients, eight had a pathologic fracture de-
velop at the femur, and two had a neurologic com-
plication develop because of a vertebral fracture de-
spite radiation therapy. Chemotherapy was used in
29 patients; in nine of these patients, the chemo-
therapy was given before surgery.

Fifty-eight (83%) patients have died of their
disease. In the 12 surviving patients, the mean ob-
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FFiigg  33.. The times from diagnosis of breast cancer
to bone metastasis surgery in 70 patients are
shown.

FFiigg  44AA––BB.. (A) The radiograph of the pelvis of a 42-year-old patient shows an osteolytic metastatic le-
sion 2 years after primary diagnosis of breast cancer in the left acetabular region. At that time the pa-
tient did not have additional tumor spread. (B) The radiograph of the pelvis of the same patient 2 years
after acetabular resection shows the reconstruction with an individual implant. The patient had addi-
tional bone, liver, and pulmonary metastases develop but is alive 58 months after surgery.
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servation period was 41.6 � 40.4 months (range,
2–131 months; median, 34.5 months). Three pa-
tients have been observed for less than 12 months.

RESULTS

Fourteen (20%) patients had complications as-
sociated with the surgical treatments. These
complications included pulmonary dysfunc-
tion in four patients, cardiac insufficiency in
three patients, neurologic impairments in two
patients, postoperative bleeding in two pa-
tients, multiorgan failure in one patient, deep
infection in one patient, severe thromboem-
bolic event in one patient, pseudarthrosis in
one patient, and failure of osteosynthesis in
two patients. In these 14 patients, three (21%)
received chemotherapy, radiotherapy, or both
before surgery, compared with 11 (16%) in the
whole study group, indicating that nonsurgical
pretreatment did not significantly affect the
rate of complications. Six (8.6%) patients died
within the first 30 days after surgery.

No patient had local recurrence or local tu-
mor progression. Of the six patients with rad-
ically resected solitary bone lesions, four died
because of progression of the disease, one is
alive with progressive visceral and osseous
metastases, and one 61-year-old patient is free
of disease 10.9 years after resection of the
proximal femur. Of the 19 patients with pre-
sumably solitary bone lesions, 12 (63%) died
because of progression of disease, three have
progressive disease, and four are free of tu-
mor, three of them more than 5 years after
surgery. The 5-year survival rate in this group
is 39%. Of the 19 patients with multiple bone
lesions with initially no visceral tumor spread,
17 (89%) died because of progression of the
disease, and two patients are alive 2 and 16
months after surgery. Of the 32 patients with
additional visceral metastases at surgery, 29
(91%) are deceased and three are alive with
disease, all with less than 12 months followup.

For the entire group, the survival rate was
59% after 1 year, 36% after 2 years, 13% after
5 years, and 7% after 10 years (Fig 5). The most
significant predictive factors for survival were

the involvement of multiple bones and visceral
tumor spread (Fig 6). The patient’s age and the
amount of time between diagnosis of the breast
cancer and surgical intervention were not sig-
nificantly associated with survival. Regarding
the location of the osseous metastases, no dif-
ference in survival was seen in extremity or
trunk lesions, even after adjusting for solitary or
multiple involvement. Chemotherapy did not
influence survival, whereas the patients who
had chemotherapy before surgery showed a sig-
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FFiigg  55.. This graph shows the overall survival of 70
patients who were treated surgically for bone
metastasis secondary to breast cancer.

FFiigg  66.. The overall survival of 19 patients with soli-
tary bone metastases (�), 19 patients with multi-
ple osseous involvement (•), and 32 patients with
additional visceral metastasis (*) (p � 0.0001) is
shown.



nificantly worse prognosis than did patients
who received chemotherapy after surgery. Pa-
tients who had clinical symptoms of bone
metastases for less than 3 months showed a sig-
nificantly poorer prognostic outcome than did
patients with a longer period of symptoms (Fig
7). Thus, the only two independent factors as-
sociated with survival were the extent of the
disease and the duration of symptoms attribut-
able to bone metastasis (Table 1).

DISCUSSION

The survival rate of patients with skeletal
metastases from breast cancer is more favor-
able than the survival rate of patients with

bone metastases secondary to other can-
cers.3,12 It is clear from the current study and
others that patients with breast cancer with
bone lesions and additional visceral metastasis
have a poorer prognosis than do patients with
only bone lesions.8 Regarding the anatomic
location of the bone lesions, a study of 82 pa-
tients reported that a significantly higher pro-
portion of patients with lesions above the lum-
bosacral junction showed visceral tumor
spread compared with patients with lesions
below the lumbosacral junction.19 In the cur-
rent study, visceral tumor spread was distrib-
uted evenly among all bone locations. The
overall osseous tumor load was a strong sig-
nificant factor of survival; patients with soli-
tary bone lesions had better survival rates than
did patients with multiple lesions. However,
the extent of osseous metastasis (solitary or
multiple) is prognostically significant only in
patients who survive at least 2 years (such as
patients with renal cell carcinoma).2,11,12

The age of the patients and the time between
diagnosis of the primary disease and bone
surgery did not influence survival in this group
of patients, a finding that is consistent with the
literature.14 The only additional prognostic
factor for survival independent of metastatic
spread was the duration of symptoms. Patients
who had symptoms less than 3 months seemed
to have more aggressive tumors and thus a
poorer overall prognosis.

One of the aims of this study was to deter-
mine whether radical resection of metastatic
bone lesions in patients with breast cancer
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FFiigg  77.. The survival in 34 patients who had surgery
of bone metastases with clinical symptoms last-
ing less than 3 months (•) and 28 patients with
symptoms lasting more than 3 months (�) (p �
0.0081) is shown.

TABLE 1. Multivariant Analysis of Presumed Factors on Survival in 70 Patients
Treated Surgically for Bone Metastases Secondary to Breast Cancer

Factor Parameter Standard Error Risk Ratio p Value

Tumor spread� 0.881 0.215 2.41 0.0001
Symptoms# �0.700 0.319 0.50 0.0283
Latency* 0.195 0.167 1.22 0.2468
Age 0.007 0.014 1.01 0.6193
Location§ 0.041 0.328 1.04 0.9007
Fracture 0.287 0.328 1.33 0.3814

� � solitary osseous, multiple osseous, visceral; # � 3 months, � 3 months; *�Initial, � 12 months, � 12 months; § � trunk, ex-
tremities.



might lead to a significantly longer survival
rate. Because only one of the six patients with
a wide resected solitary bone lesion survived
free of tumor for more than 5 years, whereas
the other five patients had progressive disease
develop, the data suggest that radical resec-
tions of bone lesions in patients with breast
cancer do not significantly improve survival.
Only three of 19 (16%) patients with initially
solitary bone lesions survived free of tumor 5
years after surgery, in contrast to patients with
renal cell carcinoma.2,11 Because local radia-
tion results in sufficient local tumor control,5
especially after intralesional or marginal re-
section of the metastatic lesion, there seems to
be no need for aggressive surgical treatment in
these patients. However, as shown in the cur-
rent study, radiotherapy alone did not prevent
pathologic fracture or neurologic complica-
tions in numerous patients. Chemotherapy,
hormone treatment, and more recently, bis-
phosphonates, also are effective therapies in
bone lesions of breast cancer.6,10 However,
one has to be aware that surgical reconstruc-
tion has to reflect the comparably long sur-
vival of this group of patients. In the current
study, one of 12 reconstructions using os-
teosynthetic devices and cementation failed
because of insufficient fixation, and one dorsal
instrumentation at the spine had to be ex-
tended for the same reason. These findings are
consistent with findings in another study also
advocating endoprosthetic reconstruction in-
stead of osteosynthetic devices in metastatic
bone lesions, especially in patients who re-
ceived radiation treatment before surgery.18

The current findings suggest that in orthopae-
dic surgery in patients with bone metastases
secondary to breast cancer, wide resection is
not likely to be necessary. Patients with soli-
tary bone lesions have a 39% chance of living
after 5 years. Orthopaedic surgery in these pa-
tients should be confined to patients whose im-
pending or actual fractures or neurologic com-
plications force surgical treatment.
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