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Abstract

A 16 year old male presented with Ewing’s sarcoma of the sternum which extended into the anterior
mediastinum. At presentation, there was no evidence of metastatic disease. The patient was initially treated with
chemotherapy. The residual tumor was subsequently resected and the sternal defect was repaired with a
polyprolene mesh and a muscle flap. Post-operatively, the patient did well and was discharged home. The patient
has been seen in the clinic and is doing well post-operatively. Although extremely rare, Ewing’s sarcoma occurs in
the sternum. A combined effort between oncology, thoracic surgery and plastic surgery for single excision and
reconstruction is optimal for the patient.
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Introduction
Ewing sarcoma is a solid tumor of bone and soft tissue can arise in

any bone of the body. However, the most common sites of disease
include the pelvis, ribs, and long-bones of the extremities. Ewing's
sarcoma of the sternum has been rarely reported in the literature. Most
neoplasms of the sternum are metastases. Primary tumors are
relatively uncommon in this site; however, primary tumors of the
sternum are much more frequently malignant than benign. Whether it
is believed to be primary or secondary, a new mass in the sternum
should be considered malignant until proven otherwise [1].

These tumors are most often found in children (median age, 16
years). They manifest clinically as painful masses. Metastases to lung,
bone, and lymph nodes are seen in approximately 70% of patients with
Ewing sarcoma. Overall 5-year and 10-year survival is only
approximately 50%, and the outcome is ultimately determined by the
presence of metastasis. Survival after resection is also dependent on
the histology and grade of the tumor [2].

Since the tumor was first described more than half a century ago,
the subject has been marked by controversy and uncertainty, and
approaches to therapy have varied widely. The treatment of Ewing
sarcoma relies on a multidisciplinary approach, coupling highly
intensive chemotherapy with surgery, and/or radiotherapy. We report
a case of a Ewing’s sarcoma of the sternum that was treated with
chemotherapy and surgery.

Case Report
A 16 year old male had an enlarging chest wall mass, tenderness and

a 30 lb weight loss. The patient denied any chest pain or shortness of
breath. The child was an otherwise healthy with no history of other
medical problems. Computed Tomography (CT) scan of the chest
showed anterior sternum calcified mass extending into the anterior
mediastinum (Figure 1). The mass was biopsied and found to be
Ewing’s sarcoma. The patient was treated with 12 cycles of

chemotherapy (vincristine, cyclophosamide, and topotecan). The
tumor decreased in size by two-thirds its original size. Five months
later the tumor was excised in a circumferential fashion with 1.5 cm
negative margins (Figure 2). One third of the sternum was removed
along with adjacent intercostal muscles and rib ends. The plastic
surgery team placed alloderm over the heart, polyprolene mesh,
mobilized a left lattisimus dorsi muscle flap and tunneled it under the
left chest over the sternal space. Three sternal plates were placed across
the sternum. Post-operatively, the patient did well and was discharged
to home on post-operative day 10. The patient has been seen in the
clinic and is doing well post-operatively (Figure 3). He is now one year
after diagnosis and he is in good health with no evidence of recurrent
tumor.

Figure 1: CT scan of the chest showing the sarcoma of the sternum.

Discussion
Primary Ewing's sarcoma of the sternum is extremely rare. Only a

few studies have reported on Ewing’s sarcoma of the sternum, and
nearly all of them had small patient populations. A literature search
revealed only four reported cases of primary Ewing's sarcoma of the
sternum [3-6]. However, no clinical data were available for three of
those cases. Ewing’s sarcoma of the sternum has not been recorded in
the Intergroup Ewing's Sarcoma Study [7]. It was also not noted in
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several old series ranging from 12 to 73 cases (totaling 537 cases) of
this cancer [8-17].

Figure 2: Resected sarcoma specimen.

Figure 3: Postoperative wound.

The first case was reported in a 12 years old female who was
successfully treated with chemotherapy and radiation followed by
surgery [3]. The second case was found in a series of 107 cases from
Tara Memorial Hospital in Bombay, India [4]. The third case was
reported in a large study of 11,087 bone tumors in the Dahlin tumor
series at the Mayo Clinic. In their study, only 66 (0.6%) were primary
malignant tumors of the sternum. Among those, only 66 were primary
sternal malignancies including 22 chondrosarcomas (33%), 20
myelomas (including plasmacytomas) (30%), 14 lymphomas (21%),
eight osteosarcomas (12%), one fibrosarcoma (1.5%), and one Ewing
sarcoma (1.5%) [5]. The last case was reported in the most recent
report from Memorial Sloan Kettering Cancer Center describing their
experience with primary and secondary malignancies of the sternum
over 69-year period (1930 to 1999). In their series of 58 patients with
primary sternal malignancies were identified. Among this, there were
28 chondrosarcomas (48%), 11 osteosarcomas (19%), nine
plasmacytomas (15.5%), six lymphomas (10%), one fibrosarcoma
(1.7%), one angiosarcoma (1.7%), one malignant fibrous histiocytoma
(1.7%), and one Ewing sarcoma (1.7%), [6].

Tumors of the sternum have been considered a challenging
problem for a long time. Stability and reconstruction of chest wall
defects have caused the main difficulties in radical full-thickness
resections. Improvement of surgical techniques, especially by means of
myocutaneous flaps and prosthetic materials, has resulted in successful
sternectomies and simultaneous reconstructions. Incarbone et al in
their series of 52 patients who underwent sternal resection for primary

and secondary tumor concluded that extensive resection of the
sternum for primary or secondary tumors followed by reconstruction
with prosthetic material or a myocutaneous flap is a safe and effective
treatment [18].

Multimodal approaches within clinical trials, employing
combination chemotherapy and surgery and/or radiotherapy, have
raised 5-year survival rates from <10% to >60%. The current
recommendations by the European Society for Medical Oncology
Group consider complete surgery, where feasible, as the best modality
of local control. Radiotherapy should be applied only if complete
surgery is impossible, and should be discussed where histological
response in the surgical specimen is poor (i.e. >10% viable tumor cells)
[19].

All current trials employ three to six cycles of initial chemotherapy
after biopsy, followed by local therapy and another six to ten cycles of
chemotherapy usually applied at 3-week intervals. Treatment duration
is thus 8–12 months. Agents considered most active include
doxorubicin, cyclophosphamide, ifosfamide, vincristine, dactinomycin
and etoposide. Virtually all active protocols are based on four- to six-
drug combinations of these substances. According to findings from the
European Intergroup Cooperative Ewing's Sarcoma Study, protocols
that have proved to be most effective include at least one alkylating
agent (ifosfamide or cyclophosphamide) and doxorubicin [20].

In a large series of adult Ewing sarcoma patients from the Mayo
Clinic, outcomes were analyzed for 102 patients. The authors reported
improved results in the modern portion of their study (1993 through
2007 versus 1977 through 1992) reflecting a move toward using
surgery along with etoposide and ifosfamide-based chemotherapy. The
authors reported a five-year overall survival rate of 73% and a five-year
event free survival rate of 60% in their modern group. Furthermore,
local failure was 18% in the surgery group, compared with 33% in the
radiation group and 0% with the combination of the two local
modalities [21].

Tumor resection of Ewing's sarcoma in the sternum can be
performed without mutilation. Our patient has only a mild cosmetic
defect. Bony resection has a particular advantage in the sternum,
where long-term surgical morbidity is small. Thus, neoadjuvant
chemotherapy followed by excision in this site should certainly be
considered. We presented a case of Ewing’s sarcoma of the sternum in
a 16 years old male who was successfully treated with chemotherapy
and surgery. A combined effort between oncology, thoracic surgery
and plastic surgery for single excision and reconstruction is optimal
for the patient.
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