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Chest wall resection and reconstruction by composite prosthesis
for locally recurrent breast carcinoma
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Introduction

Primary or secondary chest wall neoplasms and contiguous
infiltration of the chest wall from breast or lung cancer
represent the most frequent indications for neoplastic chest
wall resection (1,2). Chest wall reconstruction together with
adequate soft tissue coverage are the main principles for
managing major post resectional chest wall defects (3).

Minor chest wall defects after limited resections
or posteriorly located apical and small defects, do not
necessarily require rigid prosthesis and can be effectively
treated by using absorbable mesh or soft tissue alone, while
more extended and antero-lateral defects need synthetic
reconstruction by rigid prosthesis (4).

Many synthetic prostheses can be used to stabilize chest
wall after resection: the ideal material should provide—
on one hand, rigidity to effectively protect underlining
structures; on the other hand, malleability, as well as
inertness and radiotransparency, are essential for optimal
replacement of resected bones and soft tissues (5).

Crystalline polypropylene and high-density polyethylene
(Marlex or Prolene) are synthetic materials presenting
ideal properties for reconstructing limited defects; larger
resections, requiring structural stability to prevent chest wall
collapse, are usually performed by using rigid materials (6).

Although many different synthetic materials have
been used to maximize the chest wall stability after major
resections, there is not only one material or technique to be
used and surgeon’s personal expertise plays a significant role
for the choice.

Here we report our technique of chest wall resection and
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reconstruction by polypropylene mesh/methylmethacrylate
prosthesis in a case of locally recurrent breast carcinoma
after previous mastectomy.

Surgical technique

Patient presenting with right chest wall infiltration
from locally recurrent breast carcinoma is placed in
contralateral decubitus; the lesion, previous scars and the
planned extension of the resection are drawn. Circular
incision is performed with wide margins and soft tissue
are circumferentially incised by ultrasonic shears until the
ribs plane is fully exposed. Pleural cavity is then entered
and endothoracic lesion extension is evaluated by manual
palpation. Every single vascular pedicle of the involved
rib is isolated, ligated and coagulated proximally and
distally to the lesion with wide margin; every single rib
is then transected by dedicated rib cutters. Hemostasis is
then optimized by wax and coagulators; a template of the
resected chest wall is performed and a methylmethacrylate
sandwich prosthesis is devised and—after polymerization—
fixed to chest wall by interrupted non-absorbable stitches.
Latissimus dorsi muscle flap is then rotated to fully cover
the prosthesis (Figure I).

Discussion

The chest wall is the most frequently neighboring structure
involved in locally advanced lung tumors and its resection is
required for a radical treatment (8).
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Figure 1 Chest wall resection and reconstruction by rigid
prosthesis and latissimus dorsi muscle flap coverage (7).

Available online: http://www.asvide.com/watch/33068

The function of the rib cage and its bony structure is
to protect chest organs and to allow the dynamic function
of ventilation (9). Since the first report of chest wall
resection and reconstruction in 1841 by Poland (10), many
pathophysiologic aspects of chest wall resection have been
widely investigated, in particular at in the 20th century
through several different procedures for tuberculosis, as
well as, later on during pioneering experience of chest
wall reconstruction for congenital defects or after resected
locally-advanced breast tumors or other thoracic neoplasms
(11,12).

Nowadays, thanks to the developments in tissue
engineering and biomaterials as well as in all the clinical
branches related to extended surgery (13-18), chest wall
resection is considered a feasible and safe procedure,
although requiring adequate technical skills and
multimodality approach. Several prostheses with flexible
or rigid structure as well as permanent or absorbable
materials have been developed throughout the years, but
the best technique has not been found yet (9). A recent
study of Spicer et coll. suggests that the kind of a prosthetic
material, does not conditionate postoperative respiratory
complication rate after thoracic resection; on the contrary,
the total number of resected ribs and synchronous
pulmonary resection are independent predictors of
respiratory complications after chest wall resection (9).
Our favorite chest wall reconstruction technique is methyl
methacrylate sandwiched between two layers of non-
absorbable mesh: it provides ideal chest wall stability
reducing risk of respiratory complications, preventing
flail chest (paradoxical movement with breathing) (2,19).
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Although this type of prostheses has been related to a higher
number of wound complications, only 4.8% of operated
patients in our personal series of 166 consecutive patients—
had prosthesis infections requiring removal (2); anyway, it is
of paramount importance an adequate prosthesis coverage
by well vascularized muscle flap.

In conclusion, methyl methacrylate rigid prosthesis
covered by well vascularized muscle flap, usually a latissimus
dorsi flap, provides excellent chest wall stability, does not
interfere with physiologic mechanical ventilation and
presents an acceptable post-operative infection rate.

Acknowledgments

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest
to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The patient was
informed that her clinical data could be used for various
clinical studies, and written informed consent was obtained
on this basis.

References

1. Mansour KA, Thourani VH, Losken A, et al. Chest wall
resections and reconstruction: a 25-year experience. Ann
Thorac Surg 2002;73:1720-5; discussion 1725-6.

2. Petrella F, Casiraghi M, Mariolo AV et al. Rigid prosthesis
removal following chest wall resection and reconstruction
for cancer. Shanghai Chest 2018;2:64.

3. Petrella F, Radice D, Borri A, et al. Chest wall resection
and reconstruction for locally recurrent breast cancer:
From technical aspects to biological assessment. Surgeon
2016;14:26-32.

4. McCormack PM. Use of prosthetic materials in chest-wall
reconstruction. Assets and liabilities. Surg Clin North Am
1989;69:965-76.

5. le Roux BT, Shama DM. Resection of tumors of the chest
wall. Curr Probl Surg 1983;20:345-86.

6. Graeber GM, Langenfeld J. Chest wall resection and
reconstruction. In: Franco KL, Putman JR. editors.

7 Thorac Dis 2020;12(1):39-41 | http://dx.doi.org/10.21037/jtd.2019.07.92



Journal of Thoracic Disease, Vol 12, No 1 January 2020

10.

11.

12.

13.

Advanced therapy in thoracic surgery. London: BC
Decker, 1998:175-85.

Petrella F, Lo Iacono G, Casiraghi M, et al. Chest wall
resection and reconstruction by rigid prosthesis and
latissimus dorsi muscle flap coverage. Asvide 2020;7:021.
Available online: http://www.asvide.com/watch/33068
Ueda Y, Nakagawa T, Toyazaki T et al. Rib resection using
a pneumatic high-speed power drill system for lung cancer
with chest wall invasion: our clinical experience. Surg
Today 2017;47:476-480.

Spicer JD, Shewale JB, Antonoff MB, et al. The Influence
of Reconstructive Technique on Perioperative Pulmonary
and Infectious Outcomes Following Chest Wall Resection.
Ann Thorac Surg 2016;102:1653-9.

Poland A. Deficiency of the pectoralis muscle. Guys Hosp
Rep 1841;6:191.

Brownrigg GM. Thoracoplasty for tuberculosis. Can Med
Assoc ], 1949;61:601-2.

Bisgard JD, Swensson JA Jr. Tumors of the sternum:
Report of a case with special operative technique. Arch
Surg 1948;56:570.

Spaggiari L, Tessitore A, Casiraghi M, et al. Survival after
extended resection for mediastinal advanced lung cancer:

Cite this article as: Petrella F, Lo Iacono G, Casiraghi M,

Gherzi L, Prisciandaro E, Garusi C, Spaggiari L. Chest wall

resection and reconstruction by composite prosthesis for locally
recurrent breast carcinoma. ] Thorac Dis 2020;12(1):39-41. doi:
10.21037/jtd.2019.07.92

© Journal of Thoracic Disease. All rights reserved.

14.

16.

17.

18.

19.

41

lessons learned on 167 consecutive cases. Ann Thorac Surg
2013;95:1717-25.

Spaggiari L, Galetta D, Veronesi G, et al. Superior vena
cava replacement for lung cancer using a heterologous
(bovine) prosthesis: preliminary results. ] Thorac
Cardiovasc Surg 2006;131:490-1.

. Petrella F, Chieco P, Solli P, et al. Which factors affect

pulmonary function after lung metastasectomy? Eur ]
Cardiothorac Surg 2009;35:792-6.

Pelosi G, Petrella F, Sandri MT, et al. A primary pure yolk
sac tumor of the lung exhibiting CDX-2 immunoreactivity
and increased serum levels of alkaline phosphatase
intestinal isoenzyme. Int J Surg Pathol 2006;14:247-51.
Bini A, Grazia M, Stella F, et al. The role of somatostatin
receptor scintigraphy (Octreoscan) during follow-up of
patients after bronchial carcinoid resection. A prospective
study. ] Cardiovasc Surg (Torino) 2005;46:318-9.

Bini A, Grazia M, Petrella F et al. Multiple chondromatous
hamartomas of the lung. Interact Cardiovasc Thorac Surg
2002;1:78-80.

Skoracki RJ, Chang DW. Reconstruction of the chestwall
and thorax. ] Surg Oncol 2006;94:455-65.

7 Thorac Dis 2020;12(1):39-41 | http://dx.doi.org/10.21037/jtd.2019.07.92



