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Abstract

A novel method is described to fabricate the surgical stent
for securing the free mucosal graft at the reconstructed
mandibles which are covered by thick soft tissue.
This procedure uses the computed tomography and
stereolithographic replica to replace conventional stone
model made from impression. The surgical stent is more
accurate and makes the surgical procedure more easily.
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Introduction
Q_ cquired mandibular defects usually cause esthetic

eformation and functional loss. Free flaps have been
proved a successful method to reconstruct composite
segmental mandibular defects '. Oral rehabilitation can
be preformed with an implant retained prosthesis or a
conventional removable partial denture (RPD) after free flap
surviving. The bulky soft tissue overlying the bone of free
flaps should be thinned and even resurfaced with keratinized
skin or palatal mucosal graft 2. Mucosal grafts are preferred
because they have better cohesion and adhesion compared to
skin grafts 3. They provide a better tissue-bearing surface for
a conventional RPD and decrease the risk of peri-implantitis
4. A surgical stent is used to protect and immobilize the skin
graft or palatal tissue graft 5. This stent can be retained by
the implants or circumferential wires at bonebody. A cast of
the mandible is necessary to fabricate a stent before grafting
surgery. However, the stent often needs to be relined during
surgery because the soft tissue is too thick to register the
underlying bony surface. It is difficult and time consuming to
perform an ideal intaglio surface.
A technique is presented to make an accurate surgical stent
and to decrease the chance of reline during surgery.

Technique

1. Computed tomography (CT) scans the bone morphology
at the recipient site. The scan area should include the full
height of bone and the adjacent teeth of the recipient site.
It helps to determine the border onto which the surgical
stent will be extended (Figure 1).

2. The stereolithography (STL) mandibular replica is created
from the CT data (DICOM format). The replica should
represent the full height of bone and the adjacent teeth of
the recipient site. Check and remove irregular spikes on
the replica, as this may be digital noise.
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Fig. 1. The CT reconstructive image of recipient
site. A, buccal view. B, lingual view.

3. Mark the recipient area and apply a thin
layer of petroleum jelly as a separator
on the STL replica. Use the clear
autopolymerizing orthodontic resin to
form a stent covering the marked area on
the replica (Figure 2). The thickness of
the stent should provide adequate rigidity.
After final curing, remove the stent from
the replica, trim, polish, and clean the
stent (Figure 3).

4. The mucosal graft is sutured on the
exposed periosteum after the partial
thickness flap is elevated if there is no
implant placed at the recipient site. The
stent is placed over the mucosal graft
and fastened to the underlying bone
with circumferential wires. Drill the
holes corresponding to the implant
positions on the surgical stent if there are
osseointegrated implants at the recipient
site. Punch the periosteum to expose
the implant heads and place healing
abutments after elevation of the partial
thickness flap. The free mucosal graft is
adjusted to adapt to the recipient surface
and expose healing abutments. Adjust the
holes on the surgical stent for complete
seating. Replace the healing abutments to
temporary UCLA cylinders and connect
the cylinders with autopolymerizing
acrylic resin to the stent (Figure 4).
Preload the abutment screw with about 10
N-cm to prevent screw loosening during
the healing period. The stent is removed
to examine the recipient site after 1 to 2
weeks of healing and then reattached.
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Discussion

Free mucosal graft should be harvested
evenly and in suitable thickness for better
tissue support at the recipient site. A layer of
wax (2 mm thick) could be placed as a spacer
between the stent and the STL replica before
fabrication of a surgical stent on the STL
replica simulating the uniform space for the
graft. The spacer is necessary if the bone shape
and surface is irregular or the flange of the
stent has to extend vertically more than 10 mm
to provide adequate coverage. However the
stent will not extend too much depth bucco-
lingually if the bone shape and surface is gentle
and the bone height is low, like this case.
Hence, a wax spacer is not necessary.

In patients with multiple implants at the
recipient site, it is adequate and time saving
to retain the stent with only 2 or 3 implants
because the less temporary UCLA cylinders
are needed to be connected. It is also more
convenient for the operator to remove the stent
for checking. The cervical flare-out contour
of the healing abutment or the temporary
cylinders could be trimmed off to compress
the peri-implant mucosal graft with the
surgical stent. The holes on the stent may be
too big to fully insert and seat the stent when
the implants are not parallel to each other and
if the temporary cylinders are connected to the
implants first. This will leave the peri-implant
mucosal graft compressed inadequately.
However, the operator could seat the stent
with smaller holes above the implants first and
connect the temporary UCLA cylinders and
the healing abutments through the holes.

This technique shows that the surgical
stent is fabricated on the STL replica. It is
possible to design an identical shape of the
stent and “print-out” directly with the
rapid prototyping technique that is similar to
the method to make commercial CAD-CAM
surgical guides for implant surgery. However,
before developing a new material that can
be stable in the oral environment during the
healing period, using the conventional denture
material is still recommended. The new
material could be developed for replacing the
autopolymerizing resin in the future.

Conclusion

This novel method is suitable for those
grafted mandibles covered by thick soft tissue.
The surgical stent is more accurate and makes
the surgical procedure easier.
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Fig. 2. The stereolithography
mandibular replica and the surgical
stent. A, buccal view. B, lingual view.

Fig. 3. The surgical stent made of clear
autopolymerizing resin. A, polishing
surface. B, tissue surface

Fig. 4. The surgical stent was
connected to temporary UCLA
cylinders with autopolymerizing resin
to secure the position of underlying
mucosal graft.
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