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Case
Report

Surgical Resection and Reconstruction
for Primary Malignant Sternal Tumor
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We report a very rare and successful surgery for primary malignant tumor of the sternum. 
A 73-year-old male, previously healthy, was admitted to our hospital because a chest com-
puted tomography scan detected an abnormal shadow that suggested a sternal tumor 
destroying part of the sternum body. Aspiration needle biopsy demonstrated a primary 
sternal chondrosarcoma measuring 3 × 4 cm in diameter. The sternum below the second 
intercostal space was resected along with a 1-cm width of cartilage below the third rib on 
each side. Sternal reconstruction was performed with Composix meshTM, titanium mesh, and 
Marlex mesh, using a right pectoralis major muscle flap translation. The patient was extu-
bated just after surgery, and the postoperative course was uneventful. This procedure may 
be useful for repairing the detect after wide sternotomy. (Ann Thorac Cardiovasc Surg 2009; 
15: 182–185)
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Introduction

A primary malignant sternal tumor is very rare and has 
long been considered a challenging problem. The devel-
opment of surgical techniques for sternal reconstruction 
has expanded the role of surgery, and radical resection is 
thought to offer a definitive cure. However, the optimal 
surgical procedure remains controversial.1) We report a 
successful surgery for primary sternal chondrosarcoma 
that was treated by subtotal sternectomy, then recon-
structed with Composix meshTM (C. R. Bard, Inc., NJ, 

USA), titanium mesh (Mondeal Medical Systems GmbH, 
Germany), and Marlex mesh (C. R. Bard, Inc., NJ, USA), 
using a right pectoralis major (PM) muscle flap.

Case Report

A 73-year-old male, previously healthy, was admitted to 
our hospital because a chest computed tomography (CT) 
scan detected an abnormal shadow that suggested a ster-
nal tumor destroying part of the sternum body, and 
magnetic resonance imaging (MRI) showed a hypotonic 
mass on T1-weighted images (Fig. 1). Aspiration needle 
biopsy demonstrated a primary sternal chondrosarcoma 
measuring 3 × 4 cm in diameter. Laboratory data 
revealed no abnormalities, and a subtotal sternotomy was 
performed. A midline skin incision was made. The line 
of resection was 2 cm beyond the margin of the tumor. 
The sternum below the second intercostal space was 
resected with a 1-cm width of cartilage below the third 
rib on each side. Both internal thoracic vessels were 
ligated at the second rib space. There was no invasion of 
the surrounding tissue, enabling us to remove the tumor 
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Fig. 1.
A: A computed tomography (CT) scan showed a sternal 

tumor destroying part of the sternum body.
B: A magnetic resonance imaging (MRI) showed a 

hypotonic mass on T1-weighted images.

Fig. 2.  The sternum below the second intercostal space was 
resected with a 1-cm width of cartilage below the third rib on 
each side, and the defect measured approximately 7 × 15 cm.

A     B

Fig. 3.
A: A Composix meshTM was fixed with 1-0 

vicryl to the inferior walls of the ribs and 
sternum and achieved a seal of the ante-
rior mediastinal space of the defect.

B: A titanium mesh, which was adjusted to 
the defect in size, was fixed with titanium 
wire to the superior walls of the ribs and 
sternum.

C: A sheet of Marlex mesh was folded back 1 
cm on the titanium mesh and fixed there 
with 3-0 vicryl.

A     B     C

en bloc. The defect measured approximately 7 × 15 cm 
(Fig. 2). Sternal reconstruction was performed with 
Composix meshTM, titanium mesh (original size 20 × 10.5 
cm, 0.6 mm thick), and Marlex mesh, using a right PM 
muscle flap translocation. A Composix meshTM was fixed 
with 1-0 vicryl to the intercostal muscle of the resected 
ribs, then attached to the inferior walls of the ribs and 
sternum, achieving a seal of the anterior mediastinal 
space of the defect (Fig. 3A). Titanium mesh, which was 
adjusted to the defect in size, was fixed with titanium 
wire to the superior walls of the ribs and sternum (Fig. 
3B). A sheet of Marlex mesh was folded back 1 cm on the 

titanium mesh and fixed there with 3-0 vicryl (Fig. 3C). 
After these procedures, the region of the sternal defect 
was covered with a right-sided PM muscle flap transloca-
tion (Fig. 4). The patient was extubated just after surgery, 
and the postoperative course was uneventful with no 
symptoms, such as flail chest or regional effusion. A 
chest X-ray and chest CT 6 months after surgery showed 
that the titanium mesh was intact (Fig. 5).

Discussion

Primary malignant tumors of the sternum are very rare 
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Fig. 5.  A chest computed tomography (CT) 6 months after sur-
gery reveals that the site of the sternal defect showed smooth 
wound healing.

Fig. 4.  After the above procedures, the region of the sternal 
defect was covered with a right-sided pectoralis major (PM) 
muscle flap translocation.

and most of them are sarcomas, including several histo-
logical types. In primary tumors, radical resection may 
provide a permanent eradication of the disease and a 
good prospect for long-term survival. Most authors rec-
ommend that the incision be placed 2 to 4 cm from the 
margin of the tumor to minimize the risk of local recur-
rence.2–4)

Reconstruction of the defect is important to promote 
good pulmonary function, protect endothoracic organs 
from infection and trauma, and maintain cosmetic integ-
rity.5) However, reconstruction after a wide sternotomy 
remains controversial. Prosthetic materials for recon-
struction must achieve the objective function without 
inducing foreign body response, provide for smooth 
wound healing, and resist infection.5) However, the 
choices of prosthetic material can be confusing. There-
fore various types of this material and techniques have 
been used in the past, depending on the size and site of 
the defect and the surgeon’s preference: Marlex mesh, 
Composix meshTM, prolene mesh, vicryl nets, polytetra-
f luoroethylene (PTFE) patch, methylmethacrylate, 
stainless steel mesh, resin plate, or metal plate.1,4–15) We 
also thought that chest wall stability, protection of 
endothoracic organs, and lung expansion after a wide 
sternotomy to minimize the risk of local recurrence can 
be best attained by a rigid prosthetic replacement. 
However, because a rigid prosthetic replacement might 
be rejected or cause septic complications, the combination 
of rigid prosthetic material and soft tissue coverage and 
muscular or musculotaneous flaps is advantageous.

Therefore we recommend a rigid prosthetic replace-
ment constructed with titanium mesh spread between 

Marlex mesh and Composix meshTM, using the right PM 
muscle flap, to limit flail chest after a wide sternotomy. 
We achieved a seal of the anterior mediastinal space of 
the defect using Composix meshTM. This material is com-
posed of two layers of Marlex mesh with a thin heat-
sealed layer of expanded PTFE (ePTFE) and thus 
achieves the twin benefits of reduced mechanical stress 
and minimal adhesion to intrathoracic organs, providing 
more elasticity, easier handling, and greater stability than 
conventional polypropylene nets. On the Composix 
meshTM, we fixed a titanium mesh covered with Marlex 
mesh. These meshes are widely used materials as a rigid 
prosthetic replacement because of their resistance, man-
ageability, durability, and absence of foreign body 
reactions and septic complications. Recently, Briccoli et 
al.16) used Marlex mesh and titanium plates to prevent 
paradoxical movement of the thoracic wall after 
sternotomy for high-grade tumors. We preferred titanium 
mesh to titanium plates because it compensates for the 
limited resiliency of Marlex mesh, remains rigid in all 
directions, and allows good intrathoracic organ protection 
in all areas of defect. Futhermore, although Haraguchi et 
al.12) used the sandwiched Marlex mesh and stainless steel 
mesh, we prefer titanium mesh to stainless steel mesh 
because it will not disrupt future CT or MRI examina-
tions. Single or bilateral PM muscle and myocutaneous 
flaps were frequently used to reconstruct defects of the 
upper sternum or chest wall.7) These flaps have been 
reported to provide excellent blood supply and to show 
good performance in potentially infected areas. Further-
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more, the complication rates are less than those for other 
flaps used in thoracic reconstruction.6)

Although our surgical procedure is somewhat complex 
and the cost of titanium mesh is not covered by medical 
insurance, our experience suggests that this procedure 
provides chest wall stability, protection of endothoracic 
organs, and good pulmonary function, making it an 
appropriate technique for repairing the defect after wide 
sternotomy. The use of this method is expected to 
increase survival and decrease complications.

Conclusion

We report a successful surgery for primary sternal chon-
drosarcoma that was treated by a subtotal sternotomy 
and reconstructed with titanium mesh, Marlex mesh, and 
Composix meshTM using a right PM muscle flap.

This procedure may be useful for repairing the defect 
after a wide sternotomy.
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