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Abstract— Chest wall resections are a surgery performed
most commonly in patients with post-operative chest-
structure collapse due to removal of a tumor, infection, or
other trauma. The resections work to restore structure
and allow patient lung function to continue as normal.
Modern approaches to the surgery hope to reduce post-
operative complications.

1. INTRODUCTION

HE process of reconstructing part of the chest wall
after loss of structure begins its history in the 18"
century [3]. Since then, many medical advances have
been realized, and the surgery has been improved through
anesthesia, antibiotics, and, lately, titanium plates and 3D
printing of prosthesis. Chest wall resection is a high risk
surgery, in terms of modern medicine (one study found death
in 3.8% of post-operative patients, and complications in 59%
of other patients), but new advances suggest that the surgery is

becoming safer [5].
II. METHODS

Modern chest wall resection surgeries have moved from the
traditional bone graft and soft tissue method to 3D printed
titanium plating with anchors and mesh or soft tissue cover.
The aim of the prosthesis is to prevent structural collapse and
infection within the thoracic cavity. Within three modern case
studies, three different methods have been approached. The
first case details a woman who experienced breast cancer
metastasis in her sternum. In this case, a custom titanium
neosternum without mesh for positioning was used [2]. The
second case also focuses on a woman with breast cancer, but
with more severe tumors; a titanium prosthetic of the sternum
and seven ribs with soft tissue grafting was designed in this
case[4]. The final case details a man who suffered from
metastatic bone tissue in his chest; a 3D printed titanium
sternum with titanium rods for pseudo-rib structures was used
[1]. Pictures displaying the structures described above are
shown below and give better representation of the differences
in prosthesis (pictures shown are in order as cited).

overall surgery went smoothly and without event. In the first
case, which dates in August 2013, the patient experienced no
post-operative stress within the three months following the
procedure, but developed additional bone metastases. While
this does not reflect negatively on the titanium prosthetic, it
does raise a question of post-operative treatment of additional
metastases. The second case, dating September 2013, showed
more promising results. The patient was released after seven
days of post-operative care and after six months of post-
operative life, showed no complications at the site of the
prosthetic. In the third case, dating June 2015, the 3D printed
titanium prosthetic integrated into the patient's system
seamlessly without infection or other complication.

IV. DiscussioNn

The three aforementioned cases show great promise in
regard to the future of chest wall resection surgeries. In past
cases, infection, pneumonia, and rejection of the prosthetic
were of great concern when considering the surgery. With
modern developments in the field of thoracic surgery, the
likelihood of treating patients suffering from metastases
successfully has greatly increased.

Though the surgery is effective and promising, it is still
unclear as to the practicality of the operation. In the case of
the 3D printed sternum and pseudo-ribs, the prosthetic took a
month to design and print before being installed. Due to the
nature and urgency of resection surgeries, this is an almost
overwhelming hurdle to climb over. There is also a lack of
post-operative data in regard to the new prosthesis, and the
long-term consequences and side effects have yet to be seen.

Hopefully within the next decade new developments and
further studies can be conducted that makes this new, safe
option more accessible to the general public.
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