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Keys for successful reconstruction of mandibular defects using
three-dimensionally printed patient-specific titanium implants
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Oral and maxillofacial surgeons often perform mandibular
resection procedures during operations to treat various dis-
eases, such as tumors, oral cavity cancers, and infectious dis-
eases. For surgeons, every surgery is a challenge, no matter
how experienced oral and maxillofacial surgeons are. Man-
dibular resection surgery leads to several severe problems
that have to be fixed. These problems include the recovery of
mandibular continuity, condylar reposition, soft tissue cover,
and rehabilitation of occlusion.

To overcome these problems, broadly, there are two recon-
struction methods: autogenous bone graft and reconstruction
plate (R-plate) reconstruction. Fibula free flap is the gold
standard method for long mandibular defects, and it is very
useful for the recovery of mandibular continuity, soft tissue,
and occlusion with preoperative planning using the computer-
aided design/computer-aided manufacturing technique. Fur-
thermore, virtual surgical planning decreased surgical time
and admission days and increased accuracy”. However, the
disadvantages of free flap include donor site morbidity and a
long recovery process with delayed function or increased risk
of recurrence due to delayed radiotherapy. Particularly, some
elderly patients with multiple medical problems cannot stand
such kind of surgery. Thus, when surgeons cannot choose
free flap, the second choice is reconstruction with R-plate.
However, conventional R-plate reconstruction is known to

have severe problems, including loosening of screws, fracture
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of plate, soft tissue perforation, and impassibility of occlusal
rehabilitation.

Three-dimensionally (3D) printed patient-specific titanium
implants (PSTI) resolve almost all problems of free flap and
R-plate reconstruction. Through presurgical virtual planning,
PSTI decrease surgical time, duration of hospitalization, and
postoperative morbidity and increase accuracy, esthetics by
meeting 3D shape, and volume™*. Mechanical properties and
biocompatibility of titanium alloy and direct and increased
contact surface with bone can reduce the risk of screw loos-
ening and fracture. The published disadvantages of PSTI
are mainly about economics, long duration of performance,
and lack of flexibility during surgery’. However, in the near
future, these advantages will be solved through competition
between companies and insurance.

Besides the published and known disadvantages, there are
some problems that have to be considered for planning. First,
soft tissue coverage methods are considered. Primary sutured
gingival or soft tissue defects laid over titanium plate place-
ment do not ensure a normal healing process. Even small
perforated gingiva can lead to implant removal. If soft tissue
excision was planned, soft tissue graft, such as free or axial
pattern flap, must be planned together and its margin should
be on the remaining bone. The second considering point is
whether to restore dentition or not. Many authors reported
their specific implant designs to restore dentition**’. The
technical method of connection between the reconstruction
and dental implant will not be the matter. Soft tissue manage-
ment to access the dental implant is an important risk factor.
During this procedure, exposing the reconstruction implant
occurs inevitably. As there is no barrier to resist infection,
postoperative infection can easily occur. In the worst case, re-
moval of the implant may be needed. To successfully restore
dentition, a specific implant design to contain bone substanc-
es may be required.
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In various cases, PSTI is being used globally, as it has vari-

ous

advantages. However, oral and maxillofacial surgeons

must keep in mind that there are also important factors affect-

ing its final success. The decision of soft tissue reconstruc-

tion and restoration of dentition are key points for successful

mandibular reconstruction with PSTI.
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