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severe mandibnlar atrophy

h osteotomy augmentation and onlay bone grafts ave among the various methods for rehabilitat-
nd restoring oral function. However, thes
uction ol atrophic j
ent bone available for conventional implant treatment, the

methods have provided unpredictable
nplants, this can

ws with endosseons

sidered.

Bone resorption in the jaws is an inevitable conse-

quence of edentulism. It leads to reduction of

bone volume in the residual alveolar ridge, creating
serious pmb[ums in the treatment of patients with
conventional removable dentures. In addition to lack
of denture support, bone loss in the edentulous j:l\\-‘
also leads to circumoral ]1}-‘[)11tunizl and L'::llup . In
extreme cases, this VY result in loss of the patient’s
facial form.!

There are three general areas to consider for the
treatment of the severely :Itmphi(: mandible: the stpe-
vior border, the |Jn(1_\_; of the ;1[1\'11)||'u: manclible itself,
and the inferior border. Several methods of surgical
bone and ridge augmentation have been used with
variable results. These include :Jll]u)' bone gratﬂs.
visor-sandwich osteotomy augmentation, h)-‘(lrn.\'}'up-
atite i'ldge augmentation, ves ﬂm\'(’ring the
floor of the mouth, and the use of osseointegrated
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endosseous implants. Treatment options such as ves-
tibuloplasty or lowering the [loor of the mouth are not
applicable for the extremely atrophic juw.

The nse of osseointegrated implants has been
shown to be an effective method lor restoring the
dentition, either with a fixed bone-anchored prosthe-
sis or a stabilized overdenture.? A minimum amount
of bone is required for osseointegration.

Fugler et al’ reported on 28 patients with severely
resorbed mandibles, all of whom were treated with
asseointegrated implants without bone grafts. This
s;llid_\' concluded that im])k\nl treatinent lor severely
resorbed mandibles was suceessful and effective.
Extremely severe atrophy can lead to pathologic and
spontaneous fractures,

A minimum of 5 mm of bone height and 6 wmm of
bone width is recommended for endosseous implant
placement."” There are tv of apinions regard-
ing the number of implants to use in treating the
severely atrophic edentulons mandible. Worthington™
advocates using Ur]i)-' four il]ll)]il]]lﬁ and suggests that
an attempt should not be made to spr(*:ul the load
over a wider area of the Jaw |\)-' using more imphln!s.
However, five to six '|||1)]:mt5 have been used suce
fu“y in similarly ufmp]]ic mandibles for more than 5
3 (unpublished results, Prosthodontics Inter-
medica, Fort W ]1ingtm|. PA ). A mandibuolar inferior
border graft has the potential to add bone volume to
il (’Kli'["lll(’]_\' alr{)phl’(‘ 'I]I'l“'l(lih]l.a i“"] Ly l)rU\'iLIt‘ iy
viable site for :Jss:*nintegr.-ller] impl;lnt.‘;,h

Ve
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Fig 3 Panoramic radiograph of
the grailed mandible immediate-
Iy postoperation.
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Fig 4a  Neurovascular bundle repositioned inferiorly and pos-
teriorly o permit more distal implant placement.

lavers to climinate dead space. The patient was seen
postoperatively and healed ineventfully (Fig 3).
Stage 1 Surgery. Seven months after inferior
border gralt placement, the patient reported chronic
pain in the right mandible and dysesthesia caused by
severe atrophy of the mandible with exposure of the
nerve on the residoal ridge crest. An intraoral
m was made to expose the mental nerve.
Surgical dissec also exposed the walted portion of
the mandible, which appeared to he very well ossified.
The inferior alveolar nerve was repositioned in a
carefully prepared ehannel et into the buceal cortex
of the mandible, thereby relocating the newrovaseu-
lar bundle inferiorly (Fig 4a). Following this proce-

Fig 4b  Six Branemark implants, 18 x 3.75 mm, placed through
the onginal mandible engaging grafled cadaver mandible, after
i months of healing.

dure, six 18 x 3, nn ilnpl:lniﬂ
(Nobelpharma AB. Gothenburg, Sweden) were
placed in the anterior mandible between the mental
formmina (Fig 4h).

The incision was closed with interrupted sutures,
andl the patient was preseribed the nsual medication
regimen {p('ni(_-i]lin YV four times a (Iil'\ acetuning-
phen and codeine phosphate [60 mg codeine] once
every 4 hours, chlorhexidine gluconate oral rinse
three times a day)l. Three weeks lollowing implant
placement, a temporary removable complete denture
was modified and relined with a soft base material.
Five weeks after implant placement, the patient pre-
sented with a minor submandibular swelling that
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Case Report

A fid-vear-old woman presented with a severely
atrophic mandible and was unable o wear o conven-
tiomal removable denture. Radiographic examination
revealed an atrophic mandible with e
bone Deight, a situation with a high risk for spont
neons mandibular fracture (Fig 1), Clinieal eval
tion revealed uleerated mucosa that had resulted
fromn attempts ab we ovable denture. The
it was psy L]IuFuL‘I(\I"\ -.tdl:h bt was considered
h strung andl “intense,

The treatment plan devised preseribed mandibu-
lar rehabilitation to be carried oul in several phases,
beginning with a bone graft to the inferior mandibu-
Tar Border and ending with a fixed implant-supported
prosthesis. The following deseribes a multistage
treatment program for a patient requiring this form
ol orofacial rehabilitation.

Surgical Procedure for Inferior Border
Graft. The i neck incision extended from the

Fig 1 Preoperative lateral cephalometric radiograph. Radio-
opaque outline of maxillary and mandibular incisors shows the
lip support provided by the removable prosthesis.

Fig 2a  Surgical exposure of the inferior border of the mandible,
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angle of the mandible across the ericoid region to the
comtralateral mandibular angle. Appropriate dissee-
tion of the Map exposed the entive inferior border of
the mandible (Figs 20 and 2b) The periostenm was
elevated 2 10 3 mm superiorly from the inferior hor-
der to preserve the hlood 5||pp|\' to the existing
severely atrophic mandible. A e andible was
reconstituted 3 hours prior to the surgical procedure
using clindiumyein (900 ng) and saline (500 ce), with
micin (80 mg). The cadaver mandible was hol-
g |]illl‘ll|}])|l’ shupvd b with copions
irrigation, creating a hollow erib to contain the con-
tents of the bone graft. Autogenons marrow was
abtained [rom the anterior iliae crest. Antogenons
cancellous bone, also taken from the anterior iliac
erest, was processed throngh a bone will,

To extend the volume of the antogenous gralt, 30
e of freere-dried cortical bone elips (100 to 200 jun
in size) were added. The freeze-dried hone chips were
also reconstituted in cling vein andl gentamicin
approximately 1 hour before use. A homogenous mix-
ture of marrow (G0% ) and cancellons bone (40% ) was
then compressed to extrude any saline and antibiotic
solution to obtain a compact mass of bone graft mater-
il It was then placed in the cadaver mandible.
Bacitracin irrigation (50,000 units in 250 ce of saline)
was used to prepare l]JL lc(lplull bnd prior to the
l]l.lL[‘Hl(‘]ll of the ¢ . 8ix franscor-
tical holes were drilled through the inferior horder of
the mandible with a 1-mm wire-passing bur to allow
the passage of 3-0 Maxon sutures, which were used to
stahilize the eril aller its placement against the inferi-
or horder of the patient’s mandible. The cadaver erib
wits seored on its inferior surfuce, creating grooves to
stabilize the Maxon sutures and prevent movement of
the erib. Voids between the recipient mandible and
the cadaver graft were packed with gralting material
r to closure. Closure ol the wound was done in

Fig 2b  Ligation securely fastens cadaver graft to the mandible.
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Fig 7 “Anatomy” of osseointe-
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Discussion
Rehabilitation of the lower third of the face for
paticnts with severe mandibular atrophy has been
unsuceessfully attempted using hydroxyapatite ridge
angmentation, visor-sandwich osteotomy, and onlay
bone grafls s = with titaninm serew implants,
However, osseointegrated endosseons implants have
been used to restore severe mandibular atrophy.®
When less than 5 mm of bone height precludes
the direct placement of implunts, augmentation ol
the mandible inferiorly may be considered. An inferi-
or border graft of antogenons and freeze-dried de-
min ized bone in a cadaver mandible erib can
become a viable host for the ossec itegration ol tita-
niwm serew implants once the graft site has ossilied.
In considering why implants might work more
ully with an inferior horder graft than an
graft, some thought should be given to the
known resorption process long noted with anlay
grafts.' This type of bone resorption may be the
result, in part, of indirect intraoral loading, which
prematurely and inadvertently occurs during aral
function. In our experience, onlay rib bone grafts sta-
bilized with endosscous implants resorb d]mu\l com-
pletely within 3 years, requiring removal of the origi-
nal implants and placement of additional implants.
However, our experience also shows little change in
bone lwighl or resorption around Brinemark wstem
implants in the original mandible 4 years following
initial placement and loading, C.unhl(l:’rmg the lack ol
hone resorption noted around these implants, even in
severely atrophic mandibles, the concept of engaging

the superior cortex of the original mandible with the
countersink bevel of the Brinemark implant is
appealing, especially if the apical portion of the
implant can extend through the inferior cortical bor-
der of the original wandible and then engage a third
cortical plate of the grafted cadaver mandible (Fig 7).

Following stage 2 surgery, immediate loading of
an implant places the greatest on the most
dense cortical bone at the upper third of the implant.
It appears from radiographic study of severely
atrophic mandibles, with or without inferior border
grafts, that horizontal bone loss and postloading
angular osseons defects are negligible up to 3 yvears
postoperatively. This negligible bone loss demon-
strates the superior results achieved with threaded
implants in the severely atrophic mandible in con-
Jumetion with an inferior border graft. This observa-
tion may be partially a result of the long-standing
vitality of the original mandibular cortives and the
ability of this area of the bone<implant interface to
remodel favorably, as demonstrated historically.'
Assuming vitality of the grafted area, extrapolation
could snggest that maturing bone in the grafted ¢
will also favorably remodel in the region of the api
portion of the loaded implant.

Summary

Facial and oral rehabilitation of the lower third of the
face in patients with extreme mandibular atrophy has
been attempted with a variety of treatments, Gralting
procedures such as visor-sandwich and onlay grafts
have limited application becanse of the |1n_J;]l|\ pre-
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decreased with ice application. The patient was
placed on 500 mg of amoxicillin (Augmentin) three
times aday and 300 mg of cefuroximeaxetil (Ceftin)
two times a dav. There was no intraoral swelling or
symploms.

Stage 2 Surgery. Four months following
implant placement, the mandibular implants were
uneovered. All six implants were stable and appeared
tir he osseointegrated. A provisional fived conversion

st ed immediately following
ions were made imme-

prosthe: Falwri
stage 2 surgery. Final imy
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Fig 5 Panoramic radiograph of Procera-
|)|0duLL~(| framework-supporied, tissue-

I prosthesis in cad,
mandible,

Fig 6a  (Left) Preoperative profile shows
loss of vertical dimension in the lower
third of the face,

Fig 6b  (Right! Postoperative lulor.ll view
of prosthetic restoration providing sup-
port for the fower third of the face.

diately after the abutment connection. The conv
sion prosthesis was used to record occlusal vert
dimension and to permit final articulation of the
mandibular master cast. An irreversible hydrocolloid
impression of the conversion 1)1'usl||n-5[.'= was poured
Lo ereate a cast for recording the position of the teeth
il the serew aceess holes for the fixed detachable
prosthesis. The conversion prosthesis (Fig 5)
restored oral function and provided excellent sup-
port for the mnscles and tissues of the lower thind of
the fuce (Figs Gaand 6h).
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dictable resorption experienced with onlay grafts, or
the moderate resorption and other cnmph ations
with the visor-sandwich teclmup:{-

Preservation of an existing mandible, with its gen-
erally dense cortical composition in the resorbed
state, appy to be a prer eauisite for the successinl
use of ¢ tegrated implants. Bone height of 3 to
7 ed when threaded Branemark System
implants are used without rid gmentation; how-
ever, pathologic fracture ver factor.
rmenti-
tion of the vidge using an inferior border graft may
be considered. This procedure yerquires substantial
antogenous hone, usually harvested from the iliae
crest, in combination with a frecze-dried cadaver
mandible. An extended healing time of 6 to 8 months
is neg 7 for the grafl to m\t[\ prior Lo the place-
ment of endasseon mplants. The implants should
completely penetrate the original mandible and
engage the cortex of the inferior border of the graft-
ed mandible.

Although initially stable and el
long-term follow-up of patients treated with inferior
border grafls and a fixed prosthesis is ne cessary. For
the short term, however, it appears that collapse of
{hv lower third of the face can be vesolved using an

inferior border graft in a severely atrophic mandible

1'{‘I1I u

ns
When bone height is less than 5 mm,

illy successful,

References

1902 1 0R-115.
Adell R, Lekhioln U, Bockler 1, B
study of osseointegrated imp

jinw. Tt J [ “‘illl'j: 1951

[

eelen llllum

3

4 Ally ML Ateophy of the mandible and spontaneons Fraeture:
A report of by Br Dent | 1¢ 18190,

3. 1 DE, Keller EE. Man, of wandliblar frctiores

tients with endosseo
its 1441

sants. Tut | Oral Maillofae

=
=
5

m
=

lar ridge aratid pm\'rlln-si:i. Int | Oral
Manillofie Ty ~i
- Worthington 12 pvdl. ol severe mandibular atroply.

o P, Brimemark P-1 (eds), Adva

Ekent K, MacAlee KA L Reconstructing (e <l[|U|I|IK‘
el with inferior bonder g
creport, Lt | Oval Maillof;

5 'ﬂlppr:r[nr by ossenintegrate (l titanitn II\IIIr\'s Iur
restoration of the ede . Ciintessence [nt

1G:6RT-GTT.

[E55

I[)I[‘,\\r(n[] by a fixed restoration anchored to 1 Balshi 1. Converting patients with periodontally hopeless
Brinemark l:.‘a.‘a(‘ninlvgmtr’(l il)l])l L. eeetl to osseointe s. Int | P riescbont Rest
Dent 18 2):
11 i T The conversion prosth ol fixed
Acknowledgments supported by osseo i fivtures.
1 (wel). in Oral
Teconstruetion [ 1% mu--dm,_ml
International Congress, May 1955, Brussels], Amsterduom,
| Lab Ine. for fabvication of the prosthesis: Nohelpharma The Netl Is: Excerpta Medica, 1986,
anee: with the Procer framework: Liz Kirk G 12 vole of implants in the treatment of edentu-
sanserpl preparation; and Clris Raines for computer graphics, atients. Int | Prosthodont 1990:3:42-50,
i Zusammeniassung Resumen
ion Mandibulaive; Fude de Cas Die Augmentition des Unterkief fes zur Rehabilitacide mandibular: Un caso en el que

Traitd & PAiche de Grefte de Cadavre

Laugmentation par ostéotomie intercalée dite
“visor® et les greffes osseuses do recouviement
font partie des méthedes diverses en vue de
rehabilitation du tiers inféricur de la face el de
la fonction o Ces mithodes aboutissent
cependant b des résultats imprévisibles, Le
traitement de choix se présente losgue V'on
dispose de suffisamment d'os en vue de la
ruansrrmlmn des machoires atrophiées i

Paide dimplants endo-osseux. L adjonction
d'une gretie osseuse au rebord inférieur peut
etre considérée pour les patients présentant
une déficience osseuse en vue de traitement
implantaire conventionnel,

B804 Valime 10 Migrher © 1065

andifilaren Rekonstruktion: Eine Fallbericht
unter Verwendhing von alfogencm Knochen

Die Visor-Sandwich-Osteotomie und Onlay-
Augmentation gehdren zu den verschiedenen
Verfahren zur Rekonstruktion des unteren
Gesichtsdritels und der stomatognathen
Funktion. Jedoch crzielten Veriahren
unvorhersaghare Ergebnisse. B usrr_-irheu-

dem Knocl I zur Rek k atro-

ser watilizes un injevten e Ly parte infevior de un
sanhiver

Se han reponade varios métodos para la reha-
bilitacion tdel terciu inferior de la cara y para la
restauracidn de la funcidn oral. Ejemplos de
estos métodos son el aumento v osteatomia en
sandwich-visera y los injertes dseos “onlay”.
5in embargo, estos métodos no han pmsEnl:NJrl

Itados pronosticables. Cuando existe suii-

pher Kiefer stellt die Verwendung von
Implantaten das Veriahress des Wahl dar. 8ei

ciente hueso para la reconstruccion de
mandibulas meafiadas, por medio de implantes

Fatienten mit lem Knach
kinnte die .\u‘:menmt n des Unterkie-
ferrandes als zusatzliche Therapie zur
Implantation in Betracht gezogen wenden,

.« dste puede ser el atamiento preferi-
do. En pacientes con hueso insuficiente para el
tratamiento convencional con implantes, el uso
adicional de un injerto para el barde inferior
puede ser considerado.
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