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ABSTRACT

Craniofacial defonnities are a challenge for multidisciplinary teams. The treatment requires complex sur-
geries) performed hy stages. The cosmetic results are limited due to the innumerous details of the face. A new
and interesting alternative for the treatment of craniofacial defonnities consists in using osteointegrated
implants as anchoring elements for prosthesis. This article deals with the conditions and results of osteointegrated
implants and prosthesis carried out at Hospital A. C. Cama'lfo - Fundação Antônio Prudente (SP) from
1995 to 1999) totaling 33 osteointegrated implants in 12 patients.

INTRODUCTION

Nowadays, oncologic patients need to be socially rein-
tegrated as part of the multidisciplinary treatment of
cancer. Old age, extension of the surgical resection, ra-

diotherapy and the details inherent to craniofacial de-
formities (CD) make the reconstruction very elabo-
rated. We can repair a wound, but we can not restore
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the original characteristics of a region.

Regarding the congenital CDs, the plastic surgeon's
work is also very hard due to the cosmetic demands,
the changes in growing segments and the participa-
tion of multidisciplinary teams.

In traumatic CDs, the situation is almost the same,
aggravated by the patient's conception of his/her ap-
pearance before the trauma.

Whether the cause is congenital or acquired, CD treat-
ment is complicated by one or more circumstances:
old age, and physical or mental restrictions. In such
cases, the patient is not fit to undergoing multiple
surgeries, may not understand the limitations of re-
sults, may not accept the donor areas or may not re-
sign himsclf/herself to partially or totally unsuccess-
fui reconstruction attempts.

The plastic surgeon has to ponder and decide which
is the best reconstruction method for each case. The
use of a prosthesis may be a simpler option, produc-
ing faster rehabilitation with less risks, better cosmetic
results and lower costs.

Regarding the prosthesis, two aspects should be con-
sidered: the cosmetic result provided by the selected
material and the prosthesis retention. In our country,
many prosthesis are still made of acrylic resin. This
material presents some difficulties for cosmetic char-
acterization and margin adaptations. Glasses and ad-
hesives are some of the accessories used for prosthesis
retention, but they are not comfortable and may cause:
1) dermatitis and allergies; 2) prosthesis material de-
terioration; 3) apprehension concerning the prosthe-
sis fixation, which is aggravated by perspiration and
tissue movements; 4) improper positioning of the
prosthesis.

The advent of the osteointegration conceptt'" and
improvements in prosthesis materials provided good
retention and refined cosmetic definitions.
Osteointegration is the direct contact ofthe bone with
the prosthesis, that is, the absence of connective tis-
sue between bone and metal. Over 1 million
Branernark implants (Nobelpharma AB, Gothenburg,
Sweden) have been inserted all over the world. Due
to its success in oral rehabilitation, the osteoimegration
concept, introduced by Prof. Anders Tjellstrôm-?'
(University of Gothenburg, Sweden) in 1977, has
extended to the craniofacial region as a consequence.
Since 1994, the Hospital A. C. Camargo has been

developing a project for the creation of a craniofacial
rehabilitation sector, supported by the Hospital of the
University ofGothenburg (Sweden), Otorhinolaryn-
gology Department, and the Prof. P.I. Branemark's
Applied Teclmology Institute.

The purpose of this article is to present a proposal for
the use of osteointegrated implants (OI) in the treat-
ment of craniofacial deformities.

CASUISTICS AND METHODS

The study was developed at the Hospital A. C.
Camargo - Fundação Antônio Prudente (SP), from
1995 to 1999.

The Hospital A. C. Camargo received technical sup-
port from the Hospital of the University of
Gothenburg (Sweden), Otorhinolaryngology Depart-
ment, and the Prof. P.I. Branemark's Applied Tech-
nology Institute.

A multidisciplinary team involving specialists in Head
and Neck Surge ry, Ophthalmology, Radiotherapy,
Pediatrics and Clinical Oncology for cancer staging
and trcatment examined the patients. The surgeries
were carried out by Plastic Surgery and Maxillofaciai
Surgery specialists, in order to treat the deformities
resulting from the oncologic treatrnent.

• 12 patients were admitted into the
osteointegration rehabilitation programo

• 33 OIs have been inserted:

...j 17 OIs of3 mm inlength x 3,75 mm in
diameter

...j 16 OIs of 4 mm in length x 3,75 mm in
diameter

The implants were made of titaniurn, according to
the Branemark System Technique (Nobelpharma AB,
Gothenburg, Sweden), with the collaboration of
Anders Tjellstrorn (Gothenburg, Sweden). After a
period of approximately six months, the OIs were
connected to the prosthesis.

The steps, from the OI nwnber planning to the pros-
thesis elaboration, were the following:

L" step - Implant insertion, under general anes-
thesia. The implants rernained totally cov-
ered by soft parts for a ó-rnonth resto Note:
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Fig. 1 - A 63-year-old patient with orbital deformity resulting
from prickle cell carcinoma resection.
Fig. 1 -Apresenta um paciente de 63 anos com deformidade orbitária
resultante da ressecçâo de carcinoma espinocelular.

Fig. 2 - Three osseointegrated implams being inserted in the up-
per orbital margin (1st step).
Fig. 2 _.Observa-se o detalhe do intraoperatorio da colocação de 3
implantes osseointegrados na mar;gem orbitária superior (la etapa).

Fig. 3 - Metallic frame for prosthesis retention.
Fig. 3 - Identifica-se a armação metálica para retenção da prótese.

Fig. 4 - Orbital prosthesis with defined intrinsic and extrinsic
coloring.
Fig. 4 - Apresenta-se a prótese orhitdria confeccionada com coloração
intrínseca e extrínseca definidas.

Fig. 5 - Final appearance of the prosthesis in place.
Fig. 5 - Tem-se o aspectofinal da prótese posicionada.
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the first and second steps.

The patients did not have bone pain related to the
implants. They reported only slight pain in surgical
incision areas when the soft parts adjacent to the irn-
plants had to be resected in the second step.

The deformities were the following:

An extra OI (besides the expected one) was
inserted in case one OI failed.

2nd step - Abutment installation, under general
anesthesia, with implant exposition and soft
part regularization around the implants, as
required.

3rd step - Bed molding for the prosthesis elabo-
ration with silver-palladium metallic frame
and gold cylinders to be anchored to the im-
plant abutments. In this step, the general an-
esthesia was not necessary.

Prior to surgery, the patients were examined by an
oncologist, being considered fit to go on reconstruc-
tion by the multidisciplinary team of Hospital A. C.
Camargo.

The imaging investigation was carried out by means
of conventional radiology and tOmography. (Note:
the patients with implants could not undergo Mag-
netic Resonance due to the metal interference in the
image).

During the surgery, patients received prophylactic
therapy with antibiotics - cephalexin 1 g each 4 hours
or clindamycin 0.6 g each 6 hours.

The prosthesis molding was carried out with alginate
and the model was made of plaste r of Paris, wax or
acrylic resin. The defini te prosthesis were made of sili-
cone, from the model, and the pro per colo r was ob-
tained by intrinsic and extrinsic means.

The patients were clinically and radiologically followed
after surgery; they were also instructed on how to clean
the skin around the OI: brushing it with water and
antiseptic agents.

• Absence of the eye and lids resulting from
orbital exenterations in 8 patients, who re-
ceived 24 OIs;

RESULTS

Among the 12 patients
of the OI program there
were 9 males and 3 fe-
males.

Their age ranged from
3 to 77 years.

There were no anes-
thetic complications in

• Partial or complete absence of the pinna in 3
patients, who received 7 OIs;

• Partial absence of the nose in 1 patient, who
recei ved 2 OIs.

Only 2 of the 33 OIs did not integrate to the bone,
according to the clinical and radiological monitoring,
and had to be removed. The OI lack of firmness was
associated to radiotherapy. The 2 removed OIs did
not show osteomyelitis and the bone was totally re-
paired after the OI remova!. In both cases, the OI
removal did not prevent the prosthesis use beca use
the remaining OIs were strong enough to bear the
prosthesis load. There was only an extra OI (besides
the expected one).

Details on the patients in the OI program are shown
in Table I below.

By analyzing the patient data, one can note that:

1) The most frequent cause of CD was the basal
cell carcinoma and prickle cell carcinoma.

2) The risk factors were those related to sys-
temic arterial hypertension, heart disease,
smoking, and mainly radiotherapy.
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3) In the group of patients with CD due to
absence of the eyeball and lids, seven patients
had looked for some kind of rehabilitation,
whether by means of reconstructive plastic
surgery or adhesive prosthesis. With time,
the adhesive prosthesis caused dermatitis and
superficial ulcerative injuries in skin. These
skin alterations hindered the use of the re-
movable adhesive prosthesis for some weeks,
affecting the patient social life. The
myocutaneous flap of the temporal muscle
and microsurgical flap of the latissimus dorsi,
applied in this group of patients before their
admission into the OI program, were meant
to give protection against injuries. They were
not meant to redefine the orbital structures.
Figures 1-5 show an example of CD by ab-
sence of the eyebalJs and lids after surgery to
remove prickle cell carcinoma, as well as the
implants being inserted, the prosthesis be-
ing positioned and the final result of the pros-
thesis in place.

4) In the group of patients with CD by absence
of the pinna, one of them had suffered trau-
matic ablation of the pinna and received a
pinna graft, with totalloss. The non-accep-
tance of dono r areas was the main reason
why this patient entered the OI programo
Another patient with microtia, before ente r-
ing the OI program, had undergone six sur-
geries to reconstruct the pinna. In the last
one, the surgeon had implanted a silicone
prosthesis. Silicone was banished from the
OI program because of the serious fibrosis
in that region and poor cosmetic definition.
Figures 6-10 show an example of CD by
absence of the ear resulting from trauma, as
welJ as the implant being inserted in the mas-
toid, the fixing bar with magnets, the pros-
thesis detail and the final
resulto

5) Only one patient in the
group of CDs by partial
absence of the nos e en-
tered the OI program
due to the difficulty in
inserting OIs in this re-
gion and the current
practice of conventional
nasal reconstruction sur-

geries. This patienr was admitted into the
OI progran1 because the donor areas for na-
sal reconstruction were deformed in conse-
quence of previous surgeries.

On entering the OI program, the patienrs were anx-
ious and dissatisfied with the adhesive prosthesis and
cosmetic results of previous reconstructive surgeries,
with their complications and limitations.

However, the silicone prosthesis connected to the OIs
produced good cosmetic results and deep satisfaction.
This was beca use such prosthesis are easy to put and
clean, and have a wide range of colors and shapes.
After a period of approximately one year, only one
ear prosthesis with 01 required minar corrections in
painting (extrinsic coloring).

Table II shows the rate of success related to the CDs
and me associated radiotherapy

About 10% of me patients presented some kind of
tis sue reaction around the abutments, but no removal
was necessary. With proper cleanness around me im-
plant, me tissue reaction subsided or even disappeared.

The patients cooperated with the regular follow-up
after surgery and neither show the fears related to other
reconstructive surgeries performed before me OI pro-
gram, nor me troubles with donor areas and bad re-
sults.

DISCUSSION

The osteointegrated implanting has been performed
in several institutions for more than 10 yearsv- ".
However, in Brazil, few institutions have employed
this rehabilitation method beca use of me material costs
and specific knowledge required.

For 30 years, since the first experiences with
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Fig. 10 - Final appearance of the prosthe-
sis in place.
Fig. J O - Aspecto final da prótese locada.

Fig. 6 - A 12-year-old patient with traumatic auricular defor-
miry
Fig. 6 -Apresenta um paciente de 12 anos de idade com deformidade
traumática auricular.

Fig. 8 - Metallic bar that supports the
auricular prosthesis.
Fig. 8-Barra de metal para suportar aprótese
auricular.

Fig. 7 - Three osseoimegrated implants being inserted in the
mastoid.
Fig. 7 - Visão intra-operatôria da colocação de 3 implantes
osseointeqrados no ossomastoide.

Fig. 9 - Detail of the auricular prosthesis.
Fig. 9 - Detalhe da prótese auricular.

osteointegration (1,3l, two conditions were found es-
sential for the success. The first, which consists in the
correct bone perforation technique methodology, was
associated to the metal (titanium) quality, part mod-
els, accuracy of perforation and the necessary rest time
until the implant is ready to bear the load (prasthesis
weight). The second condition involves the bone qual-
ity, mainly in function of the cortex thickness. Thicker
bones are better. As importam as bone thickness were

the surgical accessibility of the region for OI inser-
tion and the praper implant hygiene by the patiem.

According to other publications" 3), the mastoid re-
gion was the safest for OI use, with 100% success at
Hospital A. C. Camargo. These fine results were due
to the great amount of cortical bone, easy surgical
accessibility and easy hygiene instructions.

According to statistics fram other publications": 3), the
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orbital region had 70 to 85% success with the OIs.
This rate was lower than that of the mastoid region
because of the lower orbit thickness (whether in the
upper margin or in the lower margin), depending on
the face sinus extension. Despite our modest casuis-
tics, the success rate at Hospital A C. Camargo was
89.5% for these CDs.

e

The nasal region had the worst success rates with the
OIs, 60 to 75%, as observed in other institutions'Lê'.
These rates can be explained by: thin cortex of the
maxilla, difficult surgical access, difficult hygiene and
the presence of teeth. At the Hospital A. C. Camargo,
the only patient with this kind of CD was successfully
treated.

It was found that the quality of the skin layer around
the implants was better, with lower incidence of
phlogosis, when the hypodermis was thin and the
dermis was poor in hair follicles. In such case, a skin
graft over the bone in the OI region met these condi-
tions.

The materials used in prosthesis have showed a sig-
nificant improvement in the last la years. Silicone was
the most common material because it is easy to handle,
have good resistance to traumas as well as good col-
oring and characterizing properties.

Regarding the CDs resulting from oncologic ablative
treatments, special attention was given to those that
underwent adjuvant radiotherapy. According to Iit-
eraturev", the irradiated area to be rehabilitated had
higher complication rates: necroses, infections and
implant losses. In these cases, the treatment with hy-
perbaric therapy impraves the OI success rates in ir-
radiated areas.

CONCLUSIONS

The OIs and prosthesis should be part of the CD re-
habilitation options.

The OIs are safe prosthesis supports for the face.

For the patient who needs ablative oncologic treat-
ment, the multidisciplinary approach can allow the
OI planning without affecting the surgery extension
and effectiveness.

MESSAGE FROM THE AUTHORS

Even in a country with severe social distortions like
Brazil, it is important that the most advanced treat-
ments reach the population. The right to a good
quality of life should be universal. With informa-
tion and good direction, people gain confidence,
overcoming the fears of a cancer diagnosis, facili-
tating the early identification and avoiding big mu-
tilations.
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