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Commentary: Three-dimensional
printing and customizable
implants: The future is now
Benny Weksler, MBA, MD

CENTRAL MESSAGE

Custom-made implants based on
preoperative imaging and fabri-
cated with 3-dimensional printing
are the near future of chest wall
reconstruction after resection.
Benny Weksler, MBA, MD

The principles of reconstruction of the chest wall after
resection include providing adequate replacement for chest
wall rigidity and proper coverage of any prosthetic material.
Chest wall defects larger than 5 cm often require a rigid or
a semirigid prosthesis to restore chest wall integrity.
Over the years, many different autologous and synthetic
materials have been used to reconstruction the chest
wall.1 Commonly, a synthetic mesh is used to provide
some rigidity and cover the defect. The most common ma-
terials used are polypropylene and polytetrafluoroethylene.2

Another option, which was popularized by the Memorial
Sloan-Kettering group and provides more rigidity to the
chest wall, is the use of a “methyl-methacrylate sandwich
mesh.”3 Although both methods work well to provide
coverage and rigidity, cosmetic results are often below
accepted standards. The introduction of 3-dimensional (3-
D) printing for medical purposes generated significant inter-
est in custom-made prostheses for a variety of reconstruc-
tive purposes, including the chest wall.4 There are clear
advantages to a personalized prosthesis, created to cover
specific defects, that restores rigidity, function, and cosme-
sis to the chest wall.

In the present issue of JTCVS Techniques, Ahmed and
colleagues5 present 2 patients who required extensive chest
wall resection for chondrosarcoma.5 The chest wall of each
patient was reconstructed using a customized, prefabri-
cated, porous polyethylene implant. The implants were
printed by an outside company based on preoperative imag-
ing and the planned surgical margins. When implanting the
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prosthesis, a mold was used to assist the surgeon with ob-
taining the planned resection margins, and the template
copy of the final prosthesis was used to ascertained proper
fit before implantation. The prosthesis was secured using
cortical screws to adjacent ribs, although it could also be su-
tured to muscle and fascia.

Despite the complexity of the 3-D printing and the fact
that the provider of the prosthesis was not on the same conti-
nent as the authors, the turnaround time was less than
1 month. The cost of the prosthesis was high, but perhaps
not exorbitant, at �$11,000 US. The authors state that the
material allows for tissue ingrowth, and some studies in ro-
dents corroborate this assumption. However, there are
no studies in humans showing clear tissue ingrowth with
this type of prosthesis, and recent experience with tissue
replacement in humans supports some skepticism of this
claim. However, even without tissue ingrowth, I like the
way that the prosthesis was fabricated, the short turnaround
time, and the reasonable cost. I would encourage the reader
to watch the video by Dr Ahmed that accompanies the
article, where he explains the technique and the material
in some detail.

Several different materials have been used in 3-D
printing prostheses for chest wall replacement. Titanium
implants are relatively popular; however, they are expen-
sive to manufacture and cannot be easily adjusted.6 Tita-
nium also does not allow for easy suturing to muscle or
soft tissue. Polyether ether ketone implants are another
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interesting option. Recently, Wang and colleagues7 re-
ported on their experience with 18 patients who had chest
wall resection and reconstruction using 3-D printing to
create polyether ether ketone prostheses with excellent
results. Each implant took only 30 hours on average to
fabricate inclusive of surgical planning, designing the
prosthesis, 3-D printing, and processing before
implantation.

Evolution in applied materials and cheaper 3-D printing
will open a new era in reconstruction of the human body.
I believe that within a relatively short time thoracic sur-
geons will have new and varied options to personalize
resection and reconstruction of the chest wall. The use of
generic mesh or methyl-methacrylate for chest wall recon-
struction will likely be fondly remembered by some but not
missed by most.
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