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ABSTRACT

Background: There has been increasing trend towards surgical treatment of
metastases across different cancer types, including breast cancer, in the recent
decade. Single metastasis of breast cancer to sternum is a rare situation. We present
a case of sternectomy for metastasis from breast cancer.
Case presentation: A 58-year-old woman with a history of modified radical
mastectomy for breast cancer 13 years earlier, presented with a mass over sternum.
Diagnostic work up revealed a mass involving sternum and no evidence of
systemic spread. She underwent resection of sternum and reconstruction of chest
wall. Pathology revealed an invasive carcinoma that was hormone receptor
positive on immunohistochemistry. Chemotherapy and radiotherapy were
delivered after surgery and hormone therapy with Letrozole was initiated. She is
disease free 37 months after surgery.
Conclusion: Surgical treatment of solitary sternal metastasis of breast cancer is
justifiable and may result in long term disease-free survival.

Introduction
Breast cancer is the most common cancer among
women worldwide. The most common metastasis
site of breast cancer is the bone.1 The sternum is the
third common site of bone metastasis after the spine
and the ribs.1,2 An isolated metastasis of breast cancer
to the sternum is however rare. There has been an
increasing interest in the surgical management of
metastases of some cancers including breast cancer
in the last decade.3 We present a case of sternum
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resection for breast cancer recurrence in the chest
wall after a long disease-free interval.
Case presentation
A 58-year-old woman was referred to our breast
clinic because of a chest wall mass. She had a history
of modified radical mastectomy for invasive ductal
carcinoma of the right breast 13 years ago. The tumor
diameter was 2.5 cm and there was no axillary lymph
node metastasis. She received chemotherapy with
epirubicin, 5-fluorouracil and cyclophosphamide after
the surgery but no radiotherapy was performed. The
tumor was hormone receptor positive and the patient
received Tamoxifen for five years. HER-2 status of the
tumor was not reported. She was disease free until 3
months before admission when she noticed pain and a
mass in the chest wall over the sternum.
On physical examination, there was a hard 10 cm
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mass above the medial end of the mastectomy
incision over the sternal body. There was also a 1.5
cm nodule inferior to the lateral end of the
mastectomy incision. There were no palpable
axillary lymph nodes on either sides.
The patient had a history of valvular heart disease
(mitral valve regurgitation) with atrial fibrillation
and was under anticoagulant treatment with
Dabigatran because she was intolerant of warfarin.
Imaging studies revealed a lobulated well-

defined heterogeneous enhancing mass on the
anterior right side of the chest wall which involved
the sternal body and the right side costochondral
junction. The mass was in close proximity to both
brachiocephalic veins but did not invade the vessels
(Figures 1 and 2). Fine needle aspiration of the
sternal mass and the smaller mass in the lateral part of
the mastectomy incision revealed malignant cells.
Core needle biopsy was not performed due to the use
of Dabigatran.

Figure 1. Axial thoracic MRI with fat suppression and contrast injection. There is a lobulated well defined heterogeneous enhancing
mass on the anterior right side of the chest wall with right side sternal body involvement and right costochondral junction invasion.
The mentioned mass extends to the anterior mediastinum and has a close contact with both brachiocephalic veins without apparent
signs of major mediastinal vessels extension. A prominent lymph node is also visible in the right axilla.

Figure 2. Thoracic MRI. Sagittal image T2 sequence without fat suppression and without contrast
injection showing sternal body tumoral infiltration.

Computed tomography scans of the thorax,
abdomen, and pelvis, and whole body nuclear bone
scan revealed no other sites of metastasis. The
treatment plan was discussed in the multidisciplinary
130

panel of the hospital. Considering the long term
disease-free survival and the good performance
status of the patient despite cardiac disease, the panel
suggested surgical removal of the lesion.
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The patient underwent en bloc resection of the
body of the sternum and right costal cartilages
involved by the mass and the skin overlying the
mass. The lesion was separated from the
brachiocephalic veins easily and there was no
vascular invasion. After removing the sternum, the
suspicious lymph node in the mediastinum was
found and frozen section examination of the lymph
node was performed which was reported as
metastasis. There was also seeding on the
pericardium; biopsies were taken from the lesions
and sent for permanent pathology. The subcutaneous
mass on the lateral of the chest wall was also excised
with margin. The defect in the chest wall was
repaired with a prolene mesh. The remnant of the
right pectoral and whole left pectoral muscles were
used to cover the mesh after releasing their
attachments to the humerus.
The patient was transferred to the intensive care
unit and was extubated on the second postoperative
day. She was transferred to the ward on the third
postoperative day and discharged from the hospital
on the eighth post-operative day.
The pathology report revealed a 12x6.5 cm
invasive carcinoma which involved the sternum and
costal cartilages. All peripheral margins were free.
The tumor was very close to the skin (which was
removed). The lymph node of the mediastinum was
involved and the lesions over the pericardium were
reported as tumoral seeding. The mass on the lateral
of the chest wall was also reported as invasive
carcinoma. The tumor was estrogen and progesterone
receptor positive on immunohistochemistry but; the
HER-2 receptor was reported negative.
The patient received six courses of chemotherapy
with Taxol and Carboplatin. Radiotherapy of the
mediastinum and chest wall was performed and
hormone therapy with Letrozole was started after
chemotherapy. The patient was followed up every 3
months and was disease-free 37 months after the
operation.
Discussion
The bone is the most common site of breast
cancer metastasis with reported incidence ranging
from 28 to 67%.2,4,5 The sternum is the third most
common site of bone metastasis of breast cancer after
the spine and ribs.1,2 An isolated metastasis to the
sternum is rare with a reported incidence of 1.9 to
2.4%.6 The route of metastasis is considered to be
hematogenous spread or direct invasion by enlarged
internal mammary lymph nodes.7,8 Some authors
consider it the result of regional lymphatic tumor
spread because its occurrence has no relationship
with axillary lymph node metastasis and it tends to
remain solitary for long periods.9-11
There has been an increasing interest in the
surgical resection of the metastasis of different
cancers during the past decade, especially for

malignancies of the colon and rectum, lung, breast, and
melanoma. This trend of increased metastasectomy is
attributed to the reports of favorable long-term
3
outcomes of these operations.
There are numerous reports of liver or pulmonary
resection for breast cancer metastasis with favorable
outcomes.12-16 The treatment of an isolated metastasis
to the sternum is controversial. The literature
includes case reports or retrospective case series of
sternectomy for the isolated recurrence of breast
cancer.
Noguchi reported a series of 9 patients with
isolated sternal metastasis of breast carcinoma
treated by sternal resection and mediastinal and
parasternal lymph node dissection followed by
systemic therapy. In their series, mediastinal or para
sternal lymph node involvement was an important
prognostic factor and all patients with lymph node
involvement died within 30 months.17
Another series of 28 cases of radical sternectomy
for recurrent breast cancer reported a 10-year overall
survival of 41.8% and the authors concluded that
sternal resection was a safe operation which
provided effective palliation and improved the
quality of life.18
Koppert reported the outcome of 68 sternectomy
cases including 17 cases of recurrent breast cancer.
The postoperative mortality in their series was 3%.
The 5-year overall survival and disease-free survival
of breast cancer patients was 40% and 15%,
respectively.19
Although the reports of sternectomy for recurrent
breast cancer are numerous and the outcomes might
be appealing, this operation should be undertaken
cautiously in this setting. Lee et al. reported a case of
a single metastasis of breast cancer to the sternum
diagnosed in the postpartum period who underwent
radical resection of the sternum and developed
bilateral supraclavicular lymph node metastases six
weeks postoperatively.7 Kwai reported that 14 out of
26 patients with sternal metastasis of breast cancer
developed other sites of distant metastasis during a
median follow-up of 20 months.9
In conclusion, patients presenting with the
isolated sternal metastasis of breast cancer should be
evaluated by a multidisciplinary team and re-staging
should be performed to find other sites of metastasis.
In highly selected patients, resection of the sternum
along with systemic therapy might provide long term
relief of symptoms and favorable outcomes.
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