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Current advances and ongoing researches in chest wall surgery

Thoracic surgery is a fascinating discipline for the pathophysiological problems it entails and for the variety of technical
solutions it offers. Many sub-specialties are included in the disciplinary area of thoracic surgery, which are constantly evolving
for the improvement of techniques and for the technological advancement of instruments and materials. Among these, chest
wall surgery has certainly undergone a significant evolution in the last decade.

Reconstruction of the chest wall is indicated in a variety of clinical situations, as resection of primary or secondary tumors,
correction of congenital deformities, treatment of infected wounds and repair of post-traumatic flail chest. Each of these
indications involves specific management of both technical and biological problems (1).

The availability of new biological and synthetic materials reflects the progress of the scientific research in this field.
Introduction into clinical practice of titanium as a material for chest wall reconstruction has been an important technical
advance of recent years. The availability of such a light and resistant material has expanded the indications for the use of
metallic prosthesis for repair of wide defects after tumor resection and for rib cage stabilization after trauma. However, a
relatively high rate of implant failure with the currently available titanium devices has been reported, especially after rib
osteosynthesis (2). Titanium bars and plates being currently of unbreakable and anelastic material, can produce fractures
of the host bone at the implant fixation point, even after mild trauma. For this reason, more elastic titanium prostheses are
in development, consisting of porous titanium connected to small rigid plates, which are used to fix the implant to the host
bone. In such way, in the event of a crash, the elastic component of the prosthesis can absorb the traumatic shock wave, and
in so doing help prevent the impact of the trauma at the level of the fixation points, lessening the likelihood of fracturing the
host bones. Furthermore, new titanium meshes are now available, which seem to be elastic, easy to fix and pliable, and could
represent a valid alternative to bar and plate prostheses, in selected patients (3).

Finally, the recent introduction of 3D printing technology in this surgical field allows for the building of customized chest
wall prostheses, with remarkable improvement of the surgical planning, better implant fit and reduced operating times, owing
to the fact that the material should no longer be shaped intra-operatively.

Indications for stabilization of rib fractures have been currently expanded after the introduction into the clinical practice
of specific titanium devices, developed for this purpose. Patients with painful and displaced rib fractures can be successfully
treated by open reduction and internal fixation, by titanium locking plates (4). Although incision and muscle division are
currently minimized as much as possible, a thoracotomy is frequently performed to expose the fractured rib stumps. For
such reason, one of the main concerns of these procedures is the added surgical trauma to an already traumatized patient.
The development of minimally invasive procedures, effective for the rib osteosynthesis, has a strong rationale and research is
focusing on this field to improve tools and techniques.

Another important advance in the prosthetic reconstruction of the chest wall is the use of both human and porcine
bioprosthetic materials (5). Specifically, many reports on the favorable use of human cadaveric bone are available in the
last years (6). The tissue is treated by irradiation and storage at -80 °C in order to eliminate immunological properties and
problems of histocompatibility of the graft. The allograft can be directly requested to the tissue banks, providing the patient’s
anthropometric data, in order to dispose of a perfectly fit and ready to use implant. This bone allograft proved to be an
excellent prosthesis for reconstruction of the sternal region. We invited professor Rea and colleagues from the University
of Padua (Italy) to send a contribution about their remarkable experience in this field. In 1996 one of us and colleagues had
experimented a bovine bone, specifically treated to eliminate its antigenic properties, as prosthetic material for chest wall
reconstruction. In this pioneering study the pathologic examination of the chest wall, after the sacrifice of the animal models,
showed that the biologic implant was integrated into the host’s tissues for an osteoconduction mechanism with buds of fresh
vascular connective tissue growing into the grafted bone (7). These biological processes are assumed to be identical for the
currently used human allograft, although there is no histological evidence to prove it.

Another important section of this special series on chest wall surgery has been dedicated to the prognostic factors of
the resected lung cancer involving the chest wall. We invited two authoritative authors and their colleagues to share their
experience with the CCTS readers, Dr. Lanuti from Boston and Dr. Alifano and colleagues from Paris (8). Furthermore, we
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added a study on the treatment of Superior Sulcus Tumors, focusing on some new technical details and on the outcome of
multimodality regimens (9).

Again in terms of technical matters, the repair of full thickness chest wall defects can be improved by the cooperation
between plastic and thoracic surgeons, especially in case of very extended resections (10). In this regard we invited Dr.
Tukiainen and Dr. Salo from Helsinki to report their considerable experience with flap reconstruction of the chest wall after
oncologic resection (11).

Finally, we are grateful to Dr. Phillips and colleagues from the Dartmouth Geisel School of Medicine for their interesting
contribution on the management of a giant thoracic tumor (12).

In conclusion, chest wall surgery is an excellent research field, requiring continuous updating. Into such context, this
special series should be inserted and it is our hope that this may be of interest for the CCTS readers.
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