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Bone is the most common metastatic organ in patients with
breast cancer. The most significant clinical symptom of bone
metastasis is pain which reduces quality of life in cancer patients.
We report a case of chest wall reconstruction after partial sternal
resection for solitary sternal metastasis and modified radical
mastectomy in a patient with locally advanced breast cancer.
The sternal defect was reconstructed with a 2 mm thick Gore-
Tex patch. Postoperative pain was acceptable and the patient
was discharged without any complications. The patient received
the endocrine and bisphosphonate therapy combined with che-

motherapy and radiotherapy. No recurrence or complications
were observed during a follow-up period of 36 months. We
describe our good surgical management results of sternal meta-
static lesion in a patient with locally advanced breast cancer. We
suggest that simultaneous sternectomy is a safe and curative
surgical method for a solitary sternal metastasis when no evidence
of systemic spread is noted.
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INTRODUCTION

Breast cancer most commonly metastasizes to bone, followed
by the lung, brain, and liver. Once bone metastasis has occurred,
a complete cure is very difficult and assessment of the therapeu-
tic response is limited [1]. Thus, the treatment focus for bone
metastasis has been on palliative care rather than a cure. How-
ever, considering the increasing number of younger patients
with breast cancer, a more aggressive treatment approach may
be appropriate for patients with metastatic disease limited to a
solitary lesion.

An isolated sternal metastasis occurs at an incidence rate of
1.9% to 2.4%. This type of metastasis has been considered
regional lymphatic tumor spread rather than hematogenous
dissemination because of the unique tendency to remain soli-
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tary for a longer time [2]. If no evidence of other distant metas-
tasis except the sternum is present in a patient with metastatic
breast cancer, the sternum may be suitable for resection with
potentially good results. Improved diagnostic, staging, and
surgical techniques may allow curative surgery in carefully
selected patients who have a good performance status and a
strong desire for radical surgical treatment with low morbidity
and mortality [3].

We could not find any report of patients with a solitary
sternal metastasis from breast cancer who underwent breast
and sternum surgical treatment simultaneously. We describe
our experience of a simultaneous operation, chest wall recon-
struction after sternectomy and modified radical mastectomy;,
in a patient with locally advanced breast cancer and a solitary
sternal metastasis.

CASE REPORT

A 28-year-old woman was admitted for left breast cancer
with nipple retraction, palpable axillary lymph nodes, and
dull pain in the upper-mid chest. Mammography revealed
ill-defined hyperdense mass involving left whole breast with
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nipple retraction and diffuse skin and trabecular thickening
with enlarged lymph nodes in left axilla. Breast ultrasonogra-
phy showed an ill-defined irregular mass involving the entire
left breast with diffuse skin thickening and nipple retraction
and multiple malignant looking axillary lymph nodes were
apparent. An image-guided core biopsy showed invasive
ductal carcinoma and image-guided fine needle aspiration
revealed metastatic ductal carcinoma in the axillary lymph
node. The tumor was positive for the estrogen receptor and
progesterone receptor but negative for human epidermal
growth factor receptor type 2 (HER2). Initial breast magnetic
resonance imaging (MRI) showed an enhanced nodule in the
sternal body, caused by metastasis (Figure 1A). But, initial
BF-fluoro-2-D-glucose positron emission tomography with
computed tomography (*FDG PET/CT) and bone scintigra-
phy showed negative findings in the sternum, and only the
left highest mediastinal area and left supraclavicular lymph
nodes metastasis appeared on the *FDG-PET/CT (Figure 1B,
C). The patient underwent palliative chemotherapy consisting
of 50 mg/m’ body surface area (BSA) doxorubicin and 75 mg/
m’ BSA docetaxel, every 3 weeks. Efficacy was assessed as a
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Figure 1. Initial breast imagings. (A) Breast magnetic resonance imaging
shows diffuse enhanced left breast cancer involving whole breast with
extensive axillary lymph nodes metastases and enhancing nodule in
sternum body. (B) ®F-fluoro-2-D-glucose positron emission tomography
with computed tomography shows multiple hypermetabolic lesions in
left breast and lymph nodes in left axilla, left highest mediastinal area
and left supraclavicular area and negative finding in sternum. (C) Bone
scintigraphy shows no evidence of bone metastasis.

Figure 2. Breast magnetic resonance imaging followed after 4 cycle of
palliative chemotherapy. It shows interval decrease of clumped hetero-
geneous non-mass-like enhancement involving left whole breast and in
size of multiple metastatic lymph nodes at left axilla and metastatic nod-
ule at sternum body.

partial response on breast MRI after four cycles. The breast
MRI showed an interval decrease in the entire left breast mass,
left multiple metastatic axillary lymph nodes and metastatic
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Resection of
sternum and ribs

Figure 3. The illustration of subtotal sternectomy for metastatic lesion
locating on the left side of sternal body at the level of 3rd chondroster-
nal junction area.

nodule at the sternal body (Figure 2). She elected to have sur-
gery after 4 months from her initial presentation. A left modi-
fied radical mastectomy with level III axillary lymph nodes
dissection and partial sternectomy with chest wall reconstruc-
tion were performed (Figure 3). After longitudinal division of
the pectoralis major muscle, periosteal elevation around the
metastatic lesion including the third and fourth ribs was per-
formed. A frozen section of the sternal mass was revealed
metastatic ductal carcinoma. A subtotal sternectomy includ-
ing the lower half of the sternal body was performed with an
osteotome and oscillating saw. The resection field was over
the left third and fourth costal cartilage margins of the inter-
costal muscles and the enlarged parasternal lymph nodes but
excluded the unaffected lateral part of the pectoralis major
muscles. After we identified that the frozen section result for
resection margin was clear, we immediately repaired the large
anterior chest-wall defect with a 2 mm thick polytetrafluoro-
ethylene Gore-Tex soft tissue patch (W. L. Gore & Associates,
Flagstaft, USA), which was sutured to the ribs, rectus abdom-
inis muscles, and the remaining part of the sternum. The soft
tissue was covered smoothly with layer by layer sutures of the
pectoralis major muscles and subcutaneous tissue once the
Gore-Tex patch was sutured in place. Microscopic examina-
tion of the breast and bone marrow sections revealed clusters
of infiltrating ductal carcinoma (Figure 4A, B). She was extu-
bated immediately after surgery with no postoperative com-
plications. The patient did not have any problems with daily
activities or chest movement. She was discharged from the
hospital 10 days after the operation. Pathology revealed a
10.2x9.5%3.2 cm sized invasive ductal carcinoma with no
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Figure 4. Microscopic findings. (A) Breast specimen revealed clusters
of infiltrating ductal carcinoma (H&E stain, x200). (B) Bone marrow
specimen of sternum revealed clusters of infiltrating ductal carcinoma
(H&E stain, x 200).

involvement of the skin or nipple, but 12 axillary lymph nodes
were involved along with the sternal metastasis. She received
two additional cycles of chemotherapy followed by radiother-
apy. We checked ""FDG-PET/CT and bone scintigraphy to
confirm the surgical site and the sternum before and after
radiotherapy (Figures 5, 6). The patient underwent the endo-
crine and bisphosphonate therapy and was well 36 months
after the diagnosis. She exhibited no evidence of recurrent
disease on the last imaging study, *FDG-PET/CT, bone scin-
tigraphy, or breast MRI (Figure 7). She is being followed up
carefully every 4 weeks.

DISCUSSION

Bone metastasis occurs in up to 70% of patients with advanced
breast cancer. Until now, the goals of metastatic bone treat-
ment have remained pain relief, maintenance of function, and
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Figure 5. Postoperative imaging study of *®F-fluoro-2-D-
glucose positron emission tomography with computed
tomography. (A) Before radiotherapy, 2 months after sur-
gery, it showed mild hypermetabolic activity at sternecto-
my site, which is caused by postoperative change. (B)
After radiotherapy, 12 months after surgery, it showed de-
creased hypermetabolic activity at sternectomy site.

i

¥
2

Ty

Figure 6. Postoperative imaging study of bone scintigraphy. (A) Before radiotherapy, 2 months after surgery, it showed increased uptake at sternecto-
my site, which is caused by postoperative change. (B) After radiotherapy, 12 months after surgery, there was no uptake change at sternectomy site.

avoiding hypercalcemia, bone marrow invasion, and patho-
logical fractures. More widespread use of sensitive imaging
techniques such MRI and PET/CT has created the ability to
detect bone metastasis at an earlier stage of asymptomatic
disease. Provided that the primary breast cancer is controlled,
there is a long disease-free period, and the patient has a good
performance status, surgery is an important component in the
multimodality approach to asymptomatic solitary bone metas-
tasis. Sternectomy for isolated breast cancer metastasis remains
a controversial issue. But, a single metastatic lesion in the ster-
num has a unique tendency to remain solitary for a longer
time rather than to spread to other sites [4]. A solitary sternal
metastasis could be regarded as a local problem rather than a
systemic problem [2]. Thus, surgical resection of a single ster-
nal metastatic lesion has curative intent. In our case, we con-
sidered two factors when deciding surgical treatment for the
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solitary sternal metastasis. One was the tumor factor. We con-
sidered the aggressive character of her tumor, because of can-
cer in young age and high tumor stage. The other was the
patient factor. We considered her low quality of life, because of
young age and chest pain. Our patient was treated with neo-
adjuvant chemotherapy and the breast became suitable for
resection. She had good performance status and desperately
wanted a complete cure. Veronesi et al. [5] reported that chest
wall resection for locally recurrent or advanced breast cancer
was a safe procedure with low morbidity and mortality that
can provide good symptom palliation in patients with locally
advanced breast cancer. An en bloc sternal resection for a pri-
mary or secondary tumor enabled the patient to obtain a better
quality of life and long-term survival [6]. In the case of sternal
neoplasms, a broad sternal resection followed by reconstruc-
tion with prosthetic materials is an effective and safe solution
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Figure 7. Recent breast imagings, 36 months after surgery. (A) "®F-fluo-
ro-2-D-glucose positron emission tomography with computed tomogra-
phy showed mild focal hypermetabolic lesion at sternum, which is prob-
ably postoperative change in sternum rather than recurrence. (B) Bone
scintigraphy showed mild focal uptakes at sternum, which is probably
postoperative change in sternum rather than recurrence. (C) Breast
magnetic resonance imaging showed regional mild enhancement of op-
erative site at sternum, which is probably postoperative change in ster-
num rather than recurrence.

that considerably improves patient quality of life [7]. Various
techniques for chest wall reconstruction after sternal resection
have been described. It is probably better to use a rigid pros-
thesis to prevent paradoxical movement of the thorax when
the lower part of the sternum is resected. However, soft mesh
can be used when the upper part of the sternum is resected
[8]. The first report on the use of a Gore-Tex soft-tissue patch
without additional prosthetic material after subtotal sternec-
tomy was in 1993 [9]. Gore-Tex has the advantage of being
impermeable to air and liquids and provides excellent results
in terms of stability, intrathoracic organ protection, and pul-
monary expansion [10]. We performed a modified radical
mastectomy and immediate chest wall reconstruction simul-
taneously using a Gore-Tex patch after partial sternectomy.
The postoperative course was uneventful and additional treat-
ment with chemotherapy and radiotherapy was completed.
Until now, our patient is alive with a good quality of life with-
out any symptoms or chest dysfunction at 36 months post-
operatively. Long-term follow-up will be needed to verify
whether this method prolongs survival. Nevertheless, we care-

http://ejbc.kr

Hyun Jong Kang, et al.

HHDOB i

¢
}:

fully suggest that surgical extirpation should be considered as
a curative measure for patients with good performance status
who have solitary sternal metastasis with no evidence of other
spread. This multimodality treatment has resulted in an in-
creased disease-free period and improved quality of life.
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