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New Transference Technique of Position
of Mandibular Reconstructing Plates

Using Stereolithographic Models
Rodrigo Fariña, DDS,* Carlos Plaza, DDS,† and
Gonzalo Martinovic, DDS‡
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tereolithographic models are commonly used to
dapt reconstructive plates in patients who will un-
ergo mandibular resection. However, the published
eports have not explained exactly how to accurately
ransport this plate to the patient. The purpose of our
eport is to illustrate a new transference technique of
andibular reconstructing plates from the stereo-

ithographic model to the patient, without the need
or testing it before tumor resection. This technique
nvolves coating the stereolithographic model with an
crylic guide that covers the dental pieces and also
mpresses the mandibular reconstructive plate (Fariña’s
plint). This firm structure, formed by the Fariña
plint and the reconstruction plate, is taken to the
atient after tumor resection has been performed.
his technique reduces the operative time and results

n the surgeon knowing in advance the exact position
f the plate in the patient.
One of the basic principles of reconstructive sur-

ery is to keep the remaining bone with the same
elations as those previous to the resection of any
umor and, at the same time, to rebuild the hard and
oft tissue using various types of grafts.1

Traditionally, the modeling of the osteosynthesis
lements used for reconstruction (titanium plates)
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2544
as performed during the intraoperative proce-
ure, increasing the operative time and requiring
xtensive examination for an exposition of the
one segments to allow for the fixing of the tita-
ium plate.
From a computed tomography (CT) scan, techno-

ogical medical development has enabled the 3-dimen-
ional reconstruction of the craniofacial anatomy in
atients with several traumatic, tumor, or malforma-
ive pathologic findings.2,3

These models, called stereolithographic models,
re created on the basis of axial cuts shown in the
AC, processed in a computer, and made with plastic
aterials, such as photopolymerizable acrylic resin.4

n accurate diagnosis and treatment planning in 3
imensions are the main contributions of stereo-

ithography.5-7

Planning the resection of a mandibular tumor using
he stereolithographic model allows one to estimate
he length of the reconstructive plate, adapt it, and
elect the number and size of screws to be used, thus
educing the risk of damage to the dental pieces and
o the inferior alveolar nerve. Also, it considerably
educes the operative time and the costs related to
he operative procedure.8,9

The modeled plate in the stereolithographic model
s adapted to the patient, fixing it with screws on the
ree bone sides of the tumor, bypassing the defect
hat will be generated by the resection (before elim-
nating the tumor). Minimal adaptation will be re-
uired, because great accuracy and fidelity exists be-
ween the stereolithographic model and the patient’s
natomy.3,4,10,11

Several reports have shown favorable outcomes in
he application of stereolithographic models in the
urgical planning of mandible reconstruction. How-
ver, they have not detailed the method used to trans-
er the reconstruction plate from the model to the
atient.8,12

In those cases in which it is not possible to partially
esect the tumor, the development of a method to
ransfer the position of the plate from the stereolitho-

raphic model to the patient is very important. A
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FARIÑA ET AL 2545
eduction of the tumor contour is frequently per-
ormed to adapt and fix the plate before in-block
esection of the mandibular segment. However, par-
ial resection or reducing the external tumor surface
s not feasible for neoplastic tumors that have a risk of
preading neoplastic cells over the operation bed or
ighly vascularized tumors that have a risk of abun-
ant intraoperative bleeding.
The purpose of the present study was to report on
new transference technique of the mandibular

econstruction plates from the stereolithographic
odel to the patient, without the need for installing

hem before tumor resection.

echnical Design

Case 1 was a 13-year-old female patient, who pre-
ented to the maxillofacial surgery service of the Ex-
quiel González Cortés Hospital with an aneurismatic
one cyst that had compromised the chin and was
etween the second lower premolars of both sides
Figs 1, 2).

Case 2 was a 12-year-old male patient, who pre-
ented to the Fariña clinic with a central giant cell
umor compromising the mandibular body from the
ight lower second premolar up to the left lower first
remolar.
In both cases, a CT scan and clinical study was

erformed to plan the tumor resection and subse-
uent reconstruction. Stereolithographic models were
ade for reducing the external deformed and convex

urface of the tumor; 2.4 titanium reconstructive
lates were selected and modeled for each patient.
he plates were located over the mandibular surface

IGURE 1. Three-dimensional CT scan showing aneurismatic bone
yst, covering chin area to lower premolars on each side.
t
ariña et al. New Transference Technique Using Stereolitho-
raphic Models. J Oral Maxillofac Surg 2009.
f the model, and the bicortical screws were fixed
screw selection was determined according to the
one width).
For an exact and replicable relation between the

tereolithographic model and the reconstructive
late, 2 acrylic guides were built (1 for each side),
ith prints of the occlusal surfaces of the remaining
ieces and the titanium plate, allowing the accurate
eplication of its position in the mandibular remnant
Fariña’s splint; Figs 3, 4). This procedure allows for
ery accurate replication of the 3-dimensional posi-
ion of the plate, without the need for partial resec-
ion of the tumor before fixing the plate.

In both cases, during the intraoperative process,
egloving of the chin zone was performed through
n intraoral approach. A block resection of the
andibular segment affected by the tumor was per-

ormed, according to the previously established
argins (Fig 5).
The adjustment of the plate was done using surgery

uides previously made, with particular care of the
lace where the titanium screws would be fixed. It is
ecommended to number the plate washers in the
ariña splints (Figs 3, 6).
Removal of the splints revealed that the stability of

he plate was optimum, and the occlusion in both
atients was the same as that shown before surgery
Fig 7).

iscussion

One of the objectives of mandibular reconstruc-

IGURE 2. CT scan showing great damage of vestibular and
ingual surfaces.

ariña et al. New Transference Technique Using Stereolitho-
raphic Models. J Oral Maxillofac Surg 2009.
ion, after tumor resection, is a return to the patient’s
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2546 NEW TRANSFERENCE TECHNIQUE USING STEREOLITHOGRAPHIC MODELS
riginal preoperative shape and function. The con-
entional treatment in these cases includes titanium
econstructive plates with free or microvascularized
one grafts.4

Because of the 3-dimensional anatomy of the skull and
ace, the success of such treatment depends not only on
he technique used, but it is also essential to make an
xact surgical plan of the patient to achieve suitable
orphologic and functional reconstruction.8-10

The TAC plays a relevant role in providing exact
nd detailed information for the diagnosis and treat-
ent planning.1 From the TAC, it is possible to create
plastic complex that will allow a 3-dimensional

epresentation of the bone tissue of the patient. This
rocess starts by sending the TAC to a computer, in
hich specialized software programs process and

end the information to volumetrically build the ste-
eolithographic models in plastic materials such as
hotopolymerizable acrylic resin, cellulose starch, hy-
roxyapatite, or calcium phosphate cement, among
thers.4,13

The use of stereolithographic models in surgery
lanning has several advantages, including patient ed-
cation, simulation of the tumor resection, selection
f the osteosynthesis elements, and modeling the re-

onstructive plate before surgery.7

F
g

A review of the published scientific data revealed
o publications showing, in a predictable, effective,
nd reproducible manner, how to transfer the posi-
ion of the plate from the model to the patient.

GURE 3. A-C, Reconstructive plate adapted to stereolitho-
aphic model, attached to Fariña’s splints located over dental
eces that will remain after resection. Note corresponding side
d number of washers identified in acrylic guides.

riña et al. New Transference Technique Using Stereolitho-
aphic Models. J Oral Maxillofac Surg 2009.

IGURE 4. Fariña’s splint with dental print (thick arrow) and
econstructive plate (thin arrow). Note, print for plate has extension
oward vestibular to allow for greater contact surface.
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ariña et al. New Transference Technique Using Stereolitho-
raphic Models. J Oral Maxillofac Surg 2009.
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FARIÑA ET AL 2547
Thus, we developed a very simple, fast, and se-
ure method to allow the location of the recon-
tructive plate in the same place in which the
tereolithographic model was fixed, with no need
o first adapt it to the resection of the bone seg-
ent. For this purpose, an acrylic ferule was de-

igned with an occlusal and plate impression
Fariña’s splint).

Dental registers are not well defined in the TAC.3

owever, for the described technique, an exact read-
ng of the dental anatomy is not required. Only a good
efinition of the position of it and an outline is nec-
ssary to allow the correct settling of the acrylic
erules, giving intraoral stability points, such as the
ase with the dental pieces of the remaining bone
egments.

The technique we have developed has several advan-
ages, including the performance of limited surgical ap-

IGURE 5. A, Access to aneurismatic cyst bone. B, Resected
andibular piece of central giant cell tumor.
ariña et al. New Transference Technique Using Stereolitho-
raphic Models. J Oral Maxillofac Surg 2009.
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roaches through a vestibulotomy, good access to the
umor site and the subsequent reconstruction, more
sthetic results without affecting the subcutaneous tis-
ue, and facilitating the delayed approach for recon-
truction. Due to the high resemblance of the stereo-
ithographic models to the bone tissue, the adjustments
hat must be made during surgery are minimal, consid-
rably reducing the operative time, with all the benefits
nvolved.3,4 The good stability given by the splints
placed over the teeth) to the reconstructive plate, and
he accuracy of the position of the plate transferred from
he stereolithographic model to the patient, enable min-

IGURE 6. A, B, Reconstructive plate placed in position with
ariña’s splints, without need to test its correct settlement in
dvance.

ariña et al. New Transference Technique Using Stereolitho-
raphic Models. J Oral Maxillofac Surg 2009.

IGURE 7. Control panoramic x-ray showing plate in good posi-
ion without damage to the dental roots or alveolar nerve.
ariña et al. New Transference Technique Using Stereolitho-
raphic Models. J Oral Maxillofac Surg 2009.
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mal plate handling during surgery, allowing a much
ore conservative surgical approach.
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