Facial and Oral Reconstruction Following
Trauma and Failed Chin implant:

A Case Report
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he effectiveness of the Brine-
Tmark method of osseointegra-

tion for restoration of the
completely edentulous patient is well
documented.'* Restoration of the
partially edentulous palient using os-
seointegration is also shown in the lit-
erature.®® In patients with extreme
hong loss, or in cases in which acci-
dental trauma had been applied to
bone, it is common to [acilitate bone
regrowth with the use of any number
of types of bone grafls.” Grafts using
cancellous and cortical freeze-dried
bone in the jaw have been documented
and have been successful ® Bone grafts
used in conjunction with implant
reconsiruction®!! have provided a
stable and viable approach to the treat-
ment af osseous defects in the eden-
(ulous jaw. This article reports a
successful case in which the use of
bone grafting, placement of a Gitanium
mesh bone crib,'* and osseointegration
of dental implants restored a patient
back to a normal healthy dentition.

Cunvical. REPORT
Patient Background

A 55-year-old while woman in
sood general health was referred for
treatment following traumatic injuries
sustained in an automobile accident.
Twenty-five years previously, the pa-

’Fmair‘-)dc)nucs‘\ Private Practice, Prosthodontics Intermeadica,
Mashinglon, PA; Diractor, Institute for Facial Csthetics, Furl

mshlngton PA.

fProsthadonlist, Private Practice, Prosthodontics Intermedica,

Ft Washington, PA; Staff Prosthodontist, Department of

vsterans ARalrs Medical Cormter, Philadeiphia, PA.

3 ractico, Malbhoume, FLA; Consullant to the Institule
her(,Idl Esthelics, Ft. Washington PA.

&Biomedical Engineer and Resesarch Directar, Prosthodontics
inlermeriea, Ft. Washington, PA.

IS8 2 056-6163/05/01403-221

Imp'arit Dentistry

Youme 14 « Number 3

Comyrignt € 2005 by Lippincott Wiliams & Wilkins

D31 101097401 0. 00001 73353 45566.75

Functional and esthetic recon-
struction of a patient with microge-
nic whe sustained traumatic injury
was successfully accomplished using
Brdnemark System osseointegrated
implanis (Nobel Biocare USA, Inc.,
Yorba Linda, CA) to support a per-
manent dental prosthesis following
mechanical and biclogic reconstruc-
tion of the anterior mandible and
chin. A 25-year-old glycine chin im-
plant previously used for facial es-
thetic enhancement had eroded the
anterior cortical plate and migrated
through the medullary bone, com-
pressing the periosteum into the
apex of the anterior footh roots. Fur-

ther destruction of the lingual corfex

with risk of fracture was imminent.
After removal of the chin implant, a
cancellous bone graft was held in
place with a titanium mesh frame.
The prosthetic rehabilitation con-
sisted of two phases of mandibular
implant placement followed by the
construction of a porcelain-fused-to-
gold implant-supported fixed pros-
thesis, restoring the occlusal vertical
dimension as well as appropriaite lip
support. Restoration of function was
superior to the pretreaiment

condition. (Implant Deni 2005;14:
221-226)

Key Words: osseointegration, dental
implants, bone graft, fitanium mesh
bone crib, glycine chin implant

tient had been diagnosed with micro-
genia and had undergone facial aes-
thetic surgical treatment involving
placement of a hard glycine chin im-
plant. Extraoral examination revealed
slight ecchymosis in the anterior man-
dible with swelling and tendemcss
upon palpation. Intraorally, the tran-
matic impact had fractured the com-
plete removable denture used to re-
store the edentulons maxilla. The
mandibular arch was partially edentu-
lous in the posterior, where it had been
restored with a removable partial den-
ture. Although emergency splinting had
been performed immediately [ollowing
the accident in an attempt to stabilize the
avulsed and partially avulsed teeth, the
mandibular prosthcsis was no longer
functional as a result of the changed
alignment of the mobile teeth.
Examination with lateral cephalo-
metric, panoramic, and intraoral peri-
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apical radiographs rcvealed dentition
that had been tranmatized {rom the left
mandibular first premolar Lo the right
mandibular canine (Fig. 1). Widened
periodontal ligaments and horizontal
bonc loss were consistent with the
recent history and clinical findings.
Furthermore, a radiolucent area ap-
proximately 50-mm wide and 20-mm
high was noted apical to the roots of
the remaining tceth. The lateral ceph-
alometric film also showed an inva-
sive resorptive process through the
anterior coriical plate and underlying
medullary bone in the symphysis as a
result of the hard silicon chin implant
being pressed by the perioral muscles
into the bone. A radiolucent zone sur-
rounded this implant. A computerized
axial tomography of the mandible re-
vealed the precise position of the hard
glycine implant and the degree of ero-
sive destruction present (Fig. 2).
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Fig. 1. Preoperative radiographs showing periodontal breakdown o

A8

f lower anterior teeth and

defect of labial cortical plate of anterior mandible created by chin implant.
Fig. 2. Computerized tomography of mandible showing destruction of labial cortical plate of

mandible caused by chin implant.

Facial esthetic analysis confirmed
microgenia and the need for facial
rehabilitation.

MULTIDISCIPLINARY TREATMENT
PLaAN AND PROCEEDINGS

A team consisting of a board-
certified plastic surgeon, a board-
certified prosthodontist, and auxiliary
personnel planned a two-phase treat-
ment process to address the traumatic
insult to the chin implant and re-
habilitate the injured dentition using
a nonremovable implant-supported
prosthesis. The alternative to this pro-
cess would have been the use of a
complete removable denture or an
implant-retained overdenture. How-
ever, a fixed prosthesis allowed for
achievement of the most stable and
functional prosthetic result.

Phase 1 addressed stabilization of
the occlusal scheme and restoration of
the lost occlusal vertical dimension.
In the mandible, the hopeless teeth
were removed, with the exception of
the left first premolar and right canine.
These teeth were used to support a
provisional fixed partial denture. At
the same time, 6 titanium dental im-
plants (Brinemark System; Nobel
Biocare USA, Inc., Yorba Linda, CA)
were placed, 3 in each of the mandib-
ular posterior edentulous areas and al-
lowed to heal for 3 months (Fig. 3).
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Surgical intervention in the ante-
rior mandible then occurred. With the
patient under general anesthesia, an
extraoral incision was made below the
chin in the crease line. The platysma
muscle was sharply dissected off the
mandible, and the periosteum was in-
cised and elevated. The dissection el-
evated old scar tissue and revealed a
fibrous encapsulation around the gly-
cine implant. The chin implant was
sectioned and removed, exposing an
erosive fenestration of the lingual cor-
tical plate in the area of the midline.
The intact posterior wall of this osse-
ous defect was roughened to increase
vascularity for the bone graft.

The plastic surgeon shaped and
contoured a titanium mesh bone crib
to replicate the patient’s previous chin
contours. The upper edge of this bone
crib was fastened to the labial cortex
of the mandible using 0.5 X 6 mm and
0.5 X 5 mm microscrews (How-
medica; Stryker Howmedica Osteon-
ics, Allendale, NJ) into previously
drilled screw holes. A mixture of can-
cellous and cortical freeze-dried bone
(Bio-Oss; Osteohealth, Shirley, NY)
was packed into the defect and against
the mesh tray. The mesh was then
compressed against the mandible, and
the inferior border of the tray was fas-
tened with additional microscrews.
The edge of the mesh was finally con-
toured with a scissor-like cutting in-
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strument, similar to a bolt cutter,
which produces no measurable heat
from friction, and beveled to avoid
any deformity created by the juncture
of the mesh and the bone (Fig. 4). The
wound was irrigated with saline, and a
layered closure was accomplished
with Vicryl 5-0 (Ethicon; Johnson &
Johnson, Somerville NJ) and nylon
5-0 sutures (Ethicon; Johnson & John-
son). Foam tape and a circumferential
head dressing (Caromed Int.; Byron
Medical, Tucson, AZ) were applied
after placement of plastic adhesive
strips. The patient healed unevent-
fully, with complete recovery of mus-
cle and sensory function.

Five months after the chin recon-
struction, the patient returned for
second-stage implant surgery. Local
anesthesia was administered, and the 6
posterior Brinemark System implants
were uncovered. All were determined
to be osseointegrated. A conversion
prosthesis'*'* was constructed using
the existing anterior provisional resto-
ration to maintain tooth position and
occlusal vertical dimension. The
acrylic crowns of the presurgical pro-
visional restoration were filled to cre-
ate pontics, and the natural teeth were
extracted.

The labial mucosa was then dis-
sected, revealing the titanium mesh
tray. The superior microscrews were
removed, and osteotomy sites into the
grafted bone indicated firm osseous-
like tissue. Six additional titanium
dental implants (Brinemark System;
Nobel Biocare USA, Inc.) were surgi-
cally placed according to the standard
implant placement protocol into and
through the area of the bone graft (Fig.
5). The standard 3-month healing time
was extended by 3 months to permit
further bone remodeling in the grafted
region. The patient was evaluated at 1,
3, 5, and 6-month healing intervals.

Phase 2 began 6 months after
placement of the anterior implants.
The conversion prosthesis was discon-
nected from the 6 posterior implants.
Using local anesthesia, second-stage
surgery was completed for the 6
osseointegrated anterior implants. Ap-
propriate abutments (Brénemark Sys-
tem; Nobel Biocare USA, Inc.) were
placed, and the conversion prosthesis
was modified to incorporate support




Fig. 3. Panoramic radiograph after placement of 6 implants in mandibular posterior region,
extraction of 5 lower antericr teeth, and preparation of 2 teeth for wire-reinforced fixed provi-

sional bridge.

Fig. 4. Lateral cephalometric and panoramic radiographs after removal of chin implant, bone

grafting, and use of titanium mesh plate.

Fig. 5. Panoramic radiograph after placement of 6 implants into grafted bone in anterior

mandible.

from the newly uncovered implants.
Closure of the anterior mini-flaps was
completed with Vieryl sutures (Ethi-
con; Johnson & Johnson).

A final impression was used to
produce the master cast. The conver-
sion prosthesis was fastened to the
master cast to permit accurate articu-
lation, preserving the precise occlusal
vertical dimension and tooth position
with which the patient had been func-
tioning for the previous 10 months.
One month later, the final porcelain
fused-to-gold mandibular prosthesis
was inserted in 1 piece and connected
to the 12 osseointegrated Brinemark
System implants (Fig. 6). At all
follow-up visits, the prosthesis was
stable. Radiographic examination con-
firmed that both the Brinemark Sys-
tem implants and the titanium mesh
were firmly anchored in the bone more
than 12 years after initiation of treat-
ment (Fig. 7).

Discussion

The need for closely coordinated,
multidisciplinary treatment is a pre-
requisite for successful rehabilitation
of patients with traumatic injury to the
mandible. This treatment can often be
extended as a result of complicating
factors, such as previously placed im-
plants requiring removal. When bone
grafts are required, extended healing
time may be necessary. For the treat-
ment described here, the anterior man-
dibular implants were placed 5 months
after the chin graft, when the site had
not yet completely remodeled. How-
ever, the apex of those implants en-
gaged original host mandible, as did
the coronal portion of the implant. An
additional 6-month healing period per-
mitted further remodeling of the
grafted area around the implants. Had
autogenous bone been used, the bone
remodeling likely would have oc-
curred more rapidly. However, cre-
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ation of a second surgical site brings
with it potential risks and morbidity.
In light of the bicortical stabilization
of the anterior implants with a freeze-
dried bone graft in the middle of the
mandible, there was little biologic ra-
tionale for using autogenous bone.
Furthermore, clinical and radiographic
follow-up indicated that there was
continued bone maintenance around
the implants in the grafted area.

In a normal mandibular reconstruc-
tion, the use of 12 mandibular implants
is not justified. However, this patient,
who had a multiphase protocol, needed
the use of all 12 mandibular implants.
The placement of the first 6 implants in
the posterior region resulted in a large
anterior cantilever with the conversion
prosthesis. After the chin implant and
bone grafting sites healed, 6 anterior im-
plants were placed to ensure that os-
seointegration occurred because of the
unpredictability of the grafted anterior
region of the mandible.

Another consideration was the in-
terim use of the conversion prosthesis
supported by the posterior implants.
This treatment method permitted com-
plete unloaded healing to occur around
the anterior implants. It also provided an
extended interval in which the anterior
tooth position and occlusal vertical di-
mension could be evaluated. The details
of the occlusal scheme were refined in
the conversion prosthesis and then rep-
licated in the final prosthesis. There is
generally some concern about loading
shorter posterior implants with an ante-
rior cantilevered pontic section. How-
ever, radiographic analysis of the 6 pos-
terior implants showed very limited
marginal bone loss around these im-
plants, comparable to what would have
been expected in the anterior area.
Long-term radiographic analysis will be
required to monitor marginal bone lev-
els for the initial 6 implants loaded 3
months after placement. Analysis will
also be necessary to determine any
changes in the bone levels, or density, in
the anterior.

CONCLUSION

Facial and oral rehabilitation
proved successful for an individual
who had traumatic injury resulting in
tooth loss and damage to a hard gly-
cine chin implant. Bridnemark System
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Fig. 6. Lateral facial view, and lateral cephalometric and panoramic radiographs following
completion of mandibular implant reconstruction.
Fig. 7. Panoramic radiograph more than 12 years following initiation of treatment.
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endosseous implants were used to ac-
complish this, along with reconstruc-
tion of the anterior mandible with a
freeze-dried bone graft and titanium
mesh bone crib. Stabilization of the
bone crib with microscrews allowed
the bone graft to heal without outward
pressure. The titanium mesh also pro-
vided rigid support for the facial mus-
cles and maintained an aesthetic profile.
Bridnemark System implants
placed first in the posterior edentulous
area served as rigid anchors for a
conversion prosthesis with anterior
cantilevered pontics. The use of this
prosthesis provided the opportunity to
evaluate the occlusal vertical dimen-
sion as well as the aesthetics of the
tooth positioning. Use of the conver-
sion prosthesis also allowed additional
implants to become osseointegrated in
an environment free from any occlusal
or functional pressure, either directly
or through the mucosa. The overall
success of this treatment program re-
sulted from a closely coordinated, in-
terdisciplinary treatment plan based on
sound principles of bone morphology,
physiology, and metabolism.

Disclosure
Dr. Balshi has a financial interest
in Nobel Biocare USA, Inc., through
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lecturing (honorarium), whose prod-
uct, Brinemark System implants, is
mentioned in this article. The other
authors have no financial interest in
any of the companies or products
mentioned.
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Gesichts- und Kieferwiederherstellung nach Trauma und fehlgeschlagener Kinnim-
plantationsbehandlung: eine Fallstudie

ZUSAMMENFASSUNG: Die funktionale wie isthetische Rekonstruktion eines Patienten
mit Mikrogenie nach traumatischer Verletzung wurde erfolgreich durch Anwendung von
Knochengewebsintegricrenden Branemark Implantaten zur Unterstiitzung einer daner-
haften Zahnprothetik herbeigefiihrt, nachdem vorab der vordere Unterkiefer sowie das
Kinn mittels mechanischer wic anch biologischer Rekonstruklion aufgebaul wurden. Ein
25 Jahre altes Glycin-Kinn-Implantat, wie friiher zur #sthetischen Gesichiswiederherstel-
lung cingesetzl, hatte die Kortikalplatte im vorderen Kieferbereich unterhohlt sowie das
medullire Knochengewebe durchwandert und dadureh die Knochenhaut in die Spitze der
vorderen Zahnwurzeln gedriickt. Es drohte die weitere Zerstorung der Zungenseiligen
Rinde verbunden mit einem Frakturrisiko. Nach Entfernung des Kinnimplantats wurde ein
Transplantat der Substantia spongiosa mittels Titanmaschenrahmen an Ort und Stelle
gehallen, Die prothetische Wiederherstellung erfolgie in zwei Behandlungsabschnitten
zur Implantierung im Unterldeferbereich, gefolgt von dem Anfbau einer Porzellan-
Gold-verschmolzenen Implantatgestiitzten [esten Prothese, wodurch die vertikalen
Okklusalausmape und die entsprechende Lippenstiize wiederhergestellt werden konnten,
Die funkticnale Wiederhersiellung wies gegeniiber dem Ursprungszustand vor Behand-
lungsbeginn bessere Ergebnisse auf.

SCHLUSSELWORTER: Knochengewebsintegration, Zahnimplantate, Knochengeweb-
stransplantat, Titanmaschenknochenverankerung, Glycin-Kinn-Implantat

Reconstraccion oral y facial luego del tramma y implante fallado del menton: Informe
e un caso

ABSTRACTO: La reconstruccidn funcional v estética v de un paciente con microgenia
que suftid una lesién raumdlica se logrd exitosamente usando implantes Brinemark
osecinlegrados para soportar una protesis dental permanente Tuego de la reconstruccidn
mecdnica ¥ bioldgica de la mandibula anterior y €l mentén. Un implante de glicina del
menton de 25 aflos de edad usade previamente para mejorar la estética facial habfa
erosionada la placa cortical anterior y migrado a través del hueso medular, apretando el
periosteo en la punta de las rafces de los dientes anteriores. Una destruceidn adicional de
la corteza lingnal con el riesgo de fractura era inminente. Después de la remocion del
implante del mentén, un injerto de hueso canceloso se mantuvo en su lugar con un
armazdn de malla de titanio. La rehabilitacién prostética consistié en dos fascs de la
colocacién del implante mandibular seguido por la construccién de una prétesis fija
apoyada con implantes de porcelana fundida en ore, restaurando la dimensién oclusal
vertical asi como el apoyo apropiado para el labio. La restauracién de la funcién fue
superior 4 la condicidn previa al tratamiento.

PALABRAS CLAVES: oscointegracidn, implantes dentales, injerto de hueso, cuna de
hueso con malla de titanio, implante de glicina de mentdn
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