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Introduction
Curative surgical resection for selected primary chest 

wall neoplasms, and chest wall resection for metastatic 
neoplastic lesions with no other distant metastases, have long-
term survival benefits [1]. Various synthetic mesh materials 
combined with metal plates and bone cement have been widely 
used in chest wall reconstruction [2,3]. However, reconstruction 
remains challenging, and novel techniques designed for different 
cases have been repeatedly reported. Here, we describe a 
novel technique using a double-layer mesh and inner surgical 
membrane placed around the ribs on either side of the chest 
wall defect and secured using a linear stapler after resection of a 
metastatic rib tumor.

Case Presentation
A 50-year-old man received right radical nephrectomy 

for renal cell carcinoma, and follow-up image studies of chest 
computed tomography (CT) and positron emission tomography 
revealed a progressive metastatic bone lesion over the left 5th 
rib,which was confirmed with CT-guided biopsy (Figure 1). After 
induction of general anesthesia, the patient was placed in the 
semi-decubitus position. A transverse incision was made over the 
lesion site, and excision was performed with adequate margins 
(medial to parasternal area and lateral to mid-axillary area) and 
a 5 × 11 cm chest wall defect. Dissection was performedfrom the 
upper margin of the 4th rib to the lower margin of the 6th rib.  

 
Care should be taking not to injure the nerve and vessels during 
separating bony part of the ribs from the neighboring intercostal 
muscle flap. 

Figure 1: Computed tomography images of the chest show a 
large 11 x 6 x 5 cm elliptical shaped bone tumor over the left 5th 
rib. (A)Axial view. (B)Sagittal view.

A folded hernia mesh (BARD™ Mesh, Davol Inc.) with a non-
absorbable surgical membrane(Gore-Tex® Surgical Membrane, 
W. L. Gore & Associates, Inc.) attached to the inner side was 
placed around the upper margin of the 4th rib and lower margin 
of the 6th rib (Figure 1). Then, a linear stapler was used to join 
the opposing sides of the mesh (Figure 2), and the remaining 
healthy soft tissue and skin were closed routinely. The pathology 
report showed metastatic renal cell carcinoma, and the soft 
tissue and bony margin were uninvolved but he also received 
further adjuvant radiotherapy and target regiment of sunitinib. 
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At six months postoperatively, the patient remained well and 
had excellent chest wall integrity. No intercostal neuralgia was 
noted, and the cosmetic result was acceptable.

Figure 2: (A) The folded hernia mesh (BARD™ Mesh, Davol 
Inc.) with a non-absorbable surgical membrane (Gore-Tex® 
Surgical Membrane, W. L. Gore & Associates, Inc.) attached to 
the inner side is placed around the upper margin of the 4th rib 
and the lower margin of the 6th rib. (B) A linear stapler is applied 
along the conjoining line of both sides of the mesh. (C) The 
double-layer mesh secured around the ribs provides adequate 
strength for protection from outer mechanical forces and allows 
radiographic follow-up of the underlying problem.

Discussion
Reconstruction after chest wall resection is highly 

individualized and depends on the defect size, remaining 
structures including bony parts and soft tissue, and necessity 
of further radiotherapy. Various strategies including primary 
tissue closure, synthetic mesh repair, and complex artificial bone 
reconstruction have been proposed to restore the protective 
and physiological functions of the chest wall as well as address 
cosmetic concerns.1 Resection of bony parts is usually inevitable 
during chest wall surgery; however, the indications for bony 
repair remain controversial. In general, all full-thickness bony 
defects with potential for paradoxical movement should be 
reconstructed, and the choice of reconstruction method depends 
on the size and location of the defect. 

Small defects (<5 cm) and those located posteriorly 
under the scapula are usually closed with only soft tissue, 
while stabilization of larger defects (>5 cm) is indicated [4]. 
Location of the chest wall defect influences the need for skeletal 
stabilization, particularly for lateral defects, which lack sternal 
or spinal stability [4]. Although previous study states that most 
patients can tolerate sternectomy or multiple rib resection at 
the cartilage level without flail chest or respiratory insufficiency 
[4] many case reports have shown lung herniation in patients 
in whom the defect size was considered small and not in need 
of repair. Further, small chest wall defects increase the risk of 
incarceration and make reduction more difficult [5]. Currently, 
mesh repair combined with use of metal ribs is widely used; 
however, metal ribs may compromise future radiotherapy and 

should only be used if there is great confidence regarding the 
margins [5].

In our case, a single rib was resected with a lateral chest 
wall defect larger than 5 cm; thus, bony repair might have been 
indicated according to the defect size and location. Meanwhile, 
the remaining soft tissue was sufficient for wound closure 
and flap repair was not required [6]. The hernia mesh was the 
main part of our reconstruction, which provided the protecting 
strength. Non-absorbable Gore-Tex® surgical membrane which 
attached to the inner side was used to prevent lung adhesion to 
mesh. Our method provided adequate strengthand cushioning 
for protection from outer mechanical forces, and was considered 
superior to reconstruction using merely rigid materials such as 
metal ribs and titanium mesh except for the apical lesions [7]. 
In addition to facilitating use of primary soft tissue closure, 
this method helped prevent lung herniation and no paradoxical 
movement. 

Regarding long-term clinical requirements, chest 
reconstruction using only mesh has superior inertness to 
allow ingrowth of fibrous tissue with decreased likelihood of 
infection and radiolucency to allow radiographic follow-up of 
the underlying problem [8]. Regarding chest wall defects with 
more than a single rib resected, this technique can theoretically 
be applied provided the remaining ribs on either side of the 
defect can be wrapped by the mesh. We believe that this new 
method may be useful in supplemental reinforcement for 
primary soft tissue closure or autologous flap repair in chest 
wall reconstruction because it provides additional protection 
strength and helps prevent lung herniation.
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