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Reconstruccion del maxilar superior mediante
transporte del proceso alveolar. Presentacion

de un caso

Reconstruction of the maxilla by means of transport of the alveolar process.

A case report

A. Bilbao', R. Cobo?, M. Hernandez*, R. Rocha3, |.M. Albertos’

Resumen: La osteogénesis mediante distraccién aplicada a la reconstruc-
cién del proceso alveolar es una técnica sobradamente contrastada en la
literatura, al igual que la utilizacién del transporte 6seo en la reconstruc-
cién de defectos segmentarios mandibulares.

Presentamos en este articulo un caso de reconstruccién de un defecto seg-
mentario del maxilar superior mediante transporte de proceso alveolar y
su posterior rehabilitacion protésica implantosoportada. Mostramos tanto
la técnica quirtrgica como el manejo de del vector de distraccién utilizando
elasticos de ortodoncia y tornillos de bloqueo intermaxilar.
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Abstract: Osteogenesis by means of distraction applied to the recons-
truction of the alveolar process is a well-documented technique in
the literature, as is the use of bone transport in the reconstruction
of mandibular segment defects.

In the present article we report on a case of reconstruction of a seg-
ment defect in the maxilla using the alveolar transport process, and
on the subsequent rehabilitation by means of an implant-suppor-
ted prosthesis. Both the surgical technique and the handling of the
distraction vector using orthodontic bands and inter-maxillary fixa-
tion screws are shown.
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Introduccion

La reconstruccién del maxilar supe-
rior tras la reseccién de tumores supo-
ne un importante reto para el cirujano
oncolégico, ya que la obtencién de parte
blanda y tejido 6seo de manera simul-
tanea requiere en la mayoria de las oca-
siones la utilizacién de colgajos libres de
cara a la consecucién de un volumen
suficiente para realizar una rehabilita-
cién implantosoportada.'

La aplicacion de las técnicas de oste-
ogénesis por distraccion a la recons-  figyra 1. Tumoracién.
truccidn del proceso alveolar fue des-  Figure 1. Tumor-like mass.
crita por Block2 en perros y Chin? en
humanos. Desde entonces se han pre-
sentado multiples disefios de distracto-
res tanto intraéseos como yuxtadseos,
asi como aplicaciones de la técnica sobre
segmentos dentados o edéntulos.

Una de las aplicaciones de la dis-
traccién osteogénica tanto en huesos
largos como en mandibula ha sido la
reconstrucciéon de defectos segmenta-
rios, habiéndose descrito asi mismo el
cierre de fisuras maxilopalatinas utili-
zando dicha técnica.*

La aplicacion de la técnica a la recons-
truccién de defectos segmentarios en
maxilar superior de otra indole estda menos

. R Figura 2. Pieza de reseccion.
extendidas¢ si bien puede ser una exce-  figyre 2. Resection specimen.

lente alternativa en aquellos casos en los

que se pueda obtener un buen segmen-

to para su transporte y se garantiza una reseccion segura desde el punto
de vista tumoral, tal y como se ha visto en hueso mandibular.”

Caso clinico

Varén de 56 afios con antecedentes de tabaquismo (20 cigarri-
llos/dia) que se remite por lesion ulcerovegetante en region poste-
rior de maxilar superior izquierdo con biopsia de carcinoma epi-
dermoide bien diferenciado. Estudio preoperatorio dentro de la nor-
malidad por lo que se programa para cirugia.

Bajo anestesia general se realiza intervencion consistente en
vaciamiento celuloganglionar cervical funcional ipsilateral y resec-
cién le lesién con maxilectomia posterior incluyendo en la pieza de
reseccién las piezas 2,5, 2,6 y 2,7 (Figs. 1y 2).

Se lleva a cabo reconstruccién de partes blandas con colgajo de
bola adiposa de Bichat (Fig. 3) y se planifica osteotomia de proce-
so alveolar en distal de la pieza 2,2 incluyendo en el segmento las
piezas 2,3 y 2,4 cuidando mantener la unién al mucoperostio pala-
tino para garantizar el aporte sanguineo del fragmento, lo que es
clave para el éxito del tratamiento.®

Reconstruccién del maxilar superior mediante transporte del proceso alveolar...

Introduction

Maxillary reconstruction after
tumor resection is an impor-
tant challenge for oncologi-
cal surgeons, since obtain-
ing soft tissue and bony tis-
sue at the same time implies,
on most occasions, the use
of free flaps in order to
obtain enough volume to
carry out an implant-sup-
ported rehabilitation.’

The application of osteoge-
nesis techniques by distrac-
tion for reconstructing the
alveolar  process  was
described by Block? on dogs
and by Chin3 on humans.
Since then, multiple descrip-
tions of intraosseous and jux-
taosseous distractor designs
have appeared, and the
technique has also been
applied on toothed or eden-
tulous segments.

One of the uses of osteogenic
distraction both with long
bones and mandibles has
been for the reconstruction
of segment defects, and this
same technique has been
used for maxillopalatine fis-
sure closure.*

The application of this technique for reconstructing other
kinds of segment defects in the maxilla is less common.*¢
Yet, it can be an excellent alternative in those cases in which
obtaining a good segment for carrying out the transport is
possible, and when a safe resection with regards to the tumor
is guaranteed, as has already been attested in the case of
the mandible bone.”

Case report

Male, 56 years old, formerly a heavy smoker (20 ciga-
rettes a day), presented with a vegetative ulcerous lesion
in the rear part of the left maxilla, his biopsy showing well-
differentiated squamous cell carcinoma. The pre-operative
study was normal and the patient was scheduled to under-
go surgery.

Using general anesthesia, the patient underwent sur-
gical intervention, which consisted in complete ipsilateral
functional resection of cervical ganglion cells plus lesion resec-
tion by maxillectomy of the rear part of the maxilla, includ-
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Se coloca distractor modular
MODUS® (Medartis AG, Basel, Switzer-
land) y un véastago de 15 mm en posi-
cién abierta para efectuar el transporte
mediante el cierre del distractor. Para
mantener el vector de distraccion se
coloca un tornillo de bloqueo interma-
xilar y un elastico de ortodoncia® de 4
1/2 onzas, lo que impedia la tenden-
cia a la desviacién del vector en direc-
cién oclusal y palatina observada habi-
tualmente en los procesos de distrac-

Figura 3. Reconstruccion con colgajo de bola adiposa de Bichat.
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ing teeth 2.5, 2.6 and 2.7 in
the resection specimen (Figs.
1 and 2).

A Bichat's fat-pad flap was
used for reconstructing the
soft tissue (Fig. 3) and the
alveolar process osteotomy
was planned distally from
tooth 2.2, including in the
segment teeth 2.3 and 2.4.
Care was taken to maintain
the point of union with the

ci6n en sectores anteriores de maxilar  frigyre 3. Reconstruction with Bichat's fat pad flap. palatine mucoperiosteum in

superior (Fig. 4y 5).

Anatomia patolégica: Carcinoma epi-
dermoide bien diferenciado de 3 cm de
didmetro méaximo. No se observa infil-
tracion 6sea. Margenes libres de tumor.
1/24 adenopatias aisladas con metas-
tasis de carcinoma epidermoide de un
centimetro de didmetro, sin rotura cap-
sular. El paciente no recibié tratamien-
to radioterapico complementario.

El postoperatorio cursa sin compli-
caciones y tras una fase de latencia de
cinco dias se comienza la distraccién del
fragmento a una velocidad de 0,75 mm
al dia (tres ciclos de 0,25 mm) durante Figura 4. Distractor colocado.
20 dias hasta conseguir los 15 mm pre-  Figure 4. Distractor in place.
vistos (Fig. 6) con un aumento simulta-
neo de encia queratinizada.

Tras una fase de consolidacién de 10
semanas se lleva a cabo colocacion de
dos implantes de 4,1 X 12 mm esthetic
plus sistema ITI® (Straumann AG, Wal-
denburg, Switzerland) (Fig. 7) que son
rehabilitados 16 semanas mas tarde
mediante prétesis atornillada sobre pila-
res sistema SynOcta® (Straumann AG,
Waldendurg, Switzerland) Se realiza tra-
tamiento de conductos de piezas 2,3 y
2,4 para a continuacién ser coronadas
en porcelana con morfologia de segun-
do premolar y primer molar respectiva-
mente si bien las pruebas de vitalidad

order to guarantee blood cir-
culation in the fragment,
which is essential for the suc-
cess of the treatment.®

A MODUS® modular distrac-
tor (Medartis AG, Basel,
Switzerland) and a 15 mm.
rod in open position were
placed so as to execute the
transport by closing the dis-
tractor. In order to secure the
distraction vector, an inter-
maxillary fixation screw and
a 4 1/2 ounce orthodontic
band were put in place’ to
prevent the vector from veer-
ing in an occlusal and pala-
tine direction, which is com-
monly observed during the
distraction process in the
anterior sections of the max-
illa (Figs. 4 and 5).

The pathology report was of
well-differentiated squamous
cell carcinoma with a maxi-
mum diameter of 3 cm. No
bone infiltration  was
observed and the margins
were tumor-free. There was
1/24 isolated nodal swelling
with encapsulated squamous
cell metastasis with a diam-

pulpar fueron positivas. Figura 5. Guia de vector con elastico. eter of one centimeter. The
Posteriormente se realiza injerto de  Figure 5. Vector guide with elastic band. patient was not given com-

tejido conectivo obtenido de la region
de la tuberosidad maxilar derecha para
mejoria estética, dado que el cuello del implante en posicién mesial
era visible tras la restauracién (Fig. 8) al tiempo que se retira el dis-
positivo distractor.

El resultado es estable tanto en la vertiente mucosa como 6sea
comportandose los implantes como los colocados en hueso nativo
con pérdida 6sea inferior a los 0,1 mm a los 12 meses (Fig. 9).

plementary radiation thera-
py treatment.

There were no complications during the postoperative
period and, after a five-day latency phase, distraction of the
fragment started at a rate of 0.75 mm. per day (three cycles
of 0.25 mm.) for 20 days until the 15 mm. planned was
achieved (Fig. 6), with a simultaneous increase of keratinized
gum.



54 Rev Esp Cir Oral y Maxilofac 2006;28,1 (enero-febrero):51-56 © 2006 ergon

Discusion

La osteogénesis mediante distraccion
utilizada para el transporte de un seg-
mento de maxilar superior ha mostrado
en este caso su eficacia tanto desde el
punto de vista estético como funcional,
obteniendo un excelente resultado con
una técnica de agresividad reducida y
de un coste econémico razonable, que
se puede realizar de forma simultanea a
la cirugia resectiva, lo que se aconseja
de la misma manera que en las resec-
ciones mandibulares.s

La ganancia de tejido blando simul-
tanea a la formacién de nuevo hueso
hace que se pueda conseguir un buen
resultado estético mediante técnicas con-
vencionales en implantologia.

Los estudios experimentales realiza-
dos muestran formacién 6sea tanto
radiolégica como histolégicamente, per-
mitiendo la colocacién de implantes tras
tres meses de consolidacién del callo, de
manera similar a las reconstrucciones
mediante distraccion vertical,° al tiem-
po que permiten reconstruir defectos
relativamente grandes sin necesidad de
recurrir a injertos.".12

La ausencia de zonas donantes, la uti-
lizacién de tejido 6seo vital y la obten-
cién simultanea de una ganancia de par-
tes blandas, se muestran en esta aplica-
cién de la técnica (al igual que en otras
descritas) grandes ventajas que nos
hacen suponer que puede ser incluida
en el arsenal terapéutico de la recons-
trucciéon del maxilar superior,s de la
misma manera que se viene realizando
en la reconstruccién mandibular.

Podemos indicar como ventaja sobre
técnicas de reconstruccién con colgajos
microvascularizados la eliminacién de la
morbilidad ocasionada en la zona donan-
te, al tiempo que se reduce el tiempo
quirdrgico y la estancia postoperatoria

del paciente, puesto que el proceso de distraccion se realiza de
manera ambulatoria, que es instruido durante el postoperatorio, si
bien se lleva a cabo un estrecho control tanto de la situacion clini-
ca de los tejidos como del mantenimiento del vector de distraccion
con ayuda de la guia elastica descrita mas arriba.

Al igual que en otras técnicas de reconstruccion se pueden rea-
lizar con posterioridad técnicas complementarias, tanto 6seas como
de tejidos blandos, que mejoren el resultado de la reconstruccion

implantolégica.

Figura 6. Aspecto al final de la distraccion.
Figure 6. Appearance at the end of the distraction.

Figura 7. Colocacion de de implantes.
Figure 7. Placement of implants.

Figura 8. Resultado final.
Figure 8. Final result.
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After a consolidation phase
that lasted 10 weeks, two
implants measuring 4.1 by
12 mm, Esthetic plus, ITI®
system (Straumann AG,
Waldenburg, Switzerland)
(Fig. 7) were placed. These
were rehabilitated 16 weeks
later with a screw-retained
SynOcta® prosthetic abut-
ment system (Straumann
AG, Waldenburg, Switzer-
land). Endodontic treatment
of teeth 2.3 and 2.4 was
carried out, which were then
covered with a porcelain
crown with a morphological
compound of a second pre-
molar and first molar,
respectively, even though
pulp vitality tests were pos-
itive.

Then, on removing the dis-
tractor, a graft of connective
tissue harvested from the
tuberosity of the right max-
illa was placed for aesthet-
ic improvement, because the
neck of the implant in the
mesial position was visible
after the restoration (Fig. 8).
This resulted in stability both
in the mucosa and in the
osseous region, with the
implants  behaving as
though they had been
attached to original bone,
with a bone loss of less than
0.1 mm after 12 months

(Fig. 9).

Discussion

The efficiency of distraction
osteogenesis for transport-

ing a segment of the maxilla was proved in this case, both
from the aesthetic and functional point of view. Excellent
results were achieved using a technique that is less aggres-
sive and that has a reasonable economic cost. It can be car-
ried out simultaneously with resection surgery and it is also
recommended for mandibular resection.s

Achieving good aesthetic results by means of conventional
implantology techniques is possible when there is a simulta-

neous increase in soft tissue and new bone formation.
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Como desventaja podemos sefalar
la dificultad en obtener una morfologia
adecuada en segmentos curvos, lo que
puede obligar a realizar dos fases de dis-
traccion, si bien en segmentos como el
descrito en el trabajo no supone un obs-
taculo en la obtencién de buenos resul-
tados estéticos ni funcionales.

Es importante recalcar asi mismo que
el tratamiento de los defectos 6seo
mediante osteogénesis por distraccion
puede ser realizado en paciente en los
que se prevé la necesidad de realizar
una terapia combinada cirugia-radiote-
rapia’3'4 pudiendo en esos casos utili-
zar el oxigeno hiperbarico como adyu-
vante al tratamiento,s si bien el tiem-

Figura 9. Control radiogrifico.
Figure 9. Follow-up radiography.

po necesario para la maduracién del callo es superior que en pacien-

tes no sometidos a radioterapia.’

Conclusiones

A la vista de los resultados obtenidos, tanto desde el punto de
vista estético como funcional en el paciente que presentamos y,
dada la baja agresividad y alta predictibilidad de la técnica, consi-
deramos al transporte 6seo como una buena técnica en la recons-
truccion de defectos de pequefio y mediano tamafio.

Bibliografia

Ferrari S, Raffaini M, Caradonna L, Sesenna E. Secondary reconstruction, after
maxillectomy, using an osteocutaneous flap from the fibula. Report of a case.
Minerva Stomatol 1997,46:547-51.

Block MS, Chang A, Crawford C. Mandibular alveolar ridge augmentation in
the dog using distraction osteogenesis. | Oral Maxillofac Surg 1996;54:309-
14.

Chin M, Toht BA. Distraction osteogenesis in maxillofacial surgery using inter-
nal devices: Review of five cases. | Oral Maxillofac Surg 1996;54:45-53.
Dolanmaz D, Karaman Al, Durmus E, Malkoc S. Management of alveolar clefts
using dento-osseus transport distraction osteogenesis. Angle Orthod 2003;73: 723-
29.

Cheung LK, Zhang Q. Healing of maxillary alveolus in transport osteogenesis
for partial maxillectomy. / Oral Maxillofac Surg 2004;62:66-72.

Cheung LK,Zhang Q, Zhang ZG, Wong MC. Reconstruction of maxillectomy
defect by transport distraction osteogenesis. Int | Oral Maxillofac Surg 2003;
32:515-22.

Takahashi T, Fukuda M Aiba T, Funaki K, Ohnuki T, Kondoh T Distraction oste-
ogenesis for reconstruction after mandibular segmental resection. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2002;93:21-6.

8- Chin M: Distraction osteogenesis for dental implants. Atlas Oral Maxillofac Clin

North Am 1999;7:41-63.

9. Bilbao A. Regeneracion del proceso alveolar: Distraccién 6sea. Rev Esp Cirug Oral

y Maxilofac 2002;24:298-303.

Rev Esp Cir Oral y Maxilofac 2006;28,1 (enero-febrero):51-56 © 2006 ergon 55

The experimental studlies car-
ried out show that there is
enough bone formation, both
radiologically and histological-
ly, to permit implant placement
three months after callus con-
solidation, which also occurs in
reconstructions by means of
vertical distraction.’ The recon-
struction of relatively large
defects without resorting to
grafts is also facilitated..12
Great advantages can be
seen in the application of this
technique (as well as in other
applications described) given
that no donor sites are need-
ed as vital bony tissue is used resulting in a simultaneous
gain of soft tissue. As a result we believe that it should be
included in the therapeutic arsenal for reconstructing the
maxilla,s in the same way that it is used for mandibular
reconstruction.

One of the advantages over reconstruction by means of
microvascularized flaps that should be pointed out is the
elimination of donor site morbidity. Surgical time is also
reduced together with the postoperative hospital stay. The
distraction process is carried out on an outpatient basis, as
the patient is given instructions during the postoperative
period. However, there is a close following of the clinical sit-
uation of the tissues and of the distraction vector aided by
the elastic guides as previously described.

As occurs in other reconstructions, complementary tech-
niques on bone as well as soft tissue can later be carried out,
in order to improve the end-result of the implant reconstruction.

One of the disadvantages is the difficulty of obtaining
an adequate morphology with regard to the curved segments,
which may make two distraction phases necessary, although
in segments such as the one described in this paper it is not
an obstacle for obtaining good aesthetic and functional results.

It is important to emphasize the fact that the treatment
of bone defects by distraction osteogenesis can be carried
out on patients likely to require combined therapy including
surgery and radiotherapy.’3'# In these cases hyperbaric oxy-
gen may be used as adjuvant treatment,’* although the nec-
essary time for the callus to mature is greater than in patients
that do not undergo radiotherapy.’

Conclusion

Given the results obtained in this case report both from
the aesthetic and functional point of view, and given the low
aggressiveness and the high predictability of the technique,
we consider bone transport a good tool for the reconstruc-
tion of small and medium-size defects.
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