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AUGMENTATION OF THE
EDENTULOUS MAXILLA AND
MANDIBLE FOR IMPLANT

UTILIZATION

David A. Hochwald, DDS, and Michael W. Marshall, DDS

Until the advent of predictable implant
treatment,’ augmentation procedures of the
cdentulous maxilla and mandible focused on
reconstruction of lost residual ridge and arch
form for retention of conventional dentures.
Today, our geals for augmentation and recon-
struction have broadened because implant
atilization, with its advantages of increased
support for function and bone preservation
with time, has become the preferred endpoint
of reconstruction. The placement and growth
of viable, healthy mature bone in areas of po-
tential implant placement are now our pri-
mary concerns, Good ridge form and/or soft
tissue extentions are still preferable but are
not as critical if an adequate number of im-
plants are available to support prosthetics.
Previously used large-scale secondary saft tis-
suc procedures for improving the denture-
bearing area, such as reconstruction of the
fluer of the mouth and buccolabial vestibule
(vestibuloplasty) with split-thickness skin
grafting,” are less frequently necessary when
implants are present. Soft tissue manipulation
is addressed relative to implant procedures
and is usually more localized, with much less

Figures 21 ta 35 front an unpublished work tentatively
titled : Reconstricfine Presrosthelis Oral and  Mozdifoeol
Surgery edited by Ravenond 1. Fonseca and W. Howard
Daviz, Copyright 0 W.B Saunders.

patient morbidity. Implants have become 2
areat step forward in our progress in treating
the edentulous maxilla and mandible.

Various degrees and patterns of atrophy
are encountered in the resorbed maxilla and
mandible” (Fig. 1) related to the patient’s his-
tory of tooth loss, presence and degree of
periodontal disease, general health, anatomy,
oppesing occlusal forces, and other factors.
We address severe maxillary and mandibular
resorption in this article.

Generally, the maxilla experiences more
rapid and severe resorption than does the
mandible after tooth loss. Muscle attachments
to the maxillary alveolus are not present;
therefore, there is no functional stimulus after
tooth loss to prevent severe progressive al-
veolar atrophy. ™~

This disuse atrophy after tooth loss is
joined by pressure atrophy from denture
function and progressive pneumatization of
the maxillary sinuses posteriorly. The alveolar
process thins in a labiopalatal direction, ini-
tially with the alveolar height remaining. This
process occurs relatively early, especially in
the anterior maxilla (Fig. 1}, 1o the point at
which standard root-form implants cannot be
placed without perforation through bone.
Eventually, a knite-edge ridge forms, and ul-
timately all height is lost until an entirely flat
maxillary ridge remains (Fig. 2). The severe
Juss of bone results in loss of suppuorl to the
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soft tissue of the alveolus as well as to the
upper lip and facial soft tissues, manifest by
loss of both function and esthetics (Fig. 3). To
complicate further the problems of placement
of implants inta the resorbed maxilla, the
bone is generally less dense, especially as one
moves more posterior in the arch to the area
below and behind the maxillary sinuses.

It is important to note that after tooth loss,
this process of bone loss can be slowed or
even prevented. Early placement of implants
to the maxilla, before significant progressive
atrophy occurs (generally within 1 year of
tooth loss), is ideal. Loads carried through the
implants to the maxillary alveolus during
normal function stimulate the bone, and pro-
gressive atrophy can be significantly slowed
and often halted. This finding also applies to
the mandible.

MAXILLARY AUGMENTATION

The severely resorbed maxilla requires
bone grafting. Our goal is to provide the
foundation for the maximal number of im-
plants of the greatest possible length in the
best-quality bone in ideal locations for long-
term prosthetic reconstruction and function.
The severely resorbed maxilla is unique in
that with proper planning, including presur-
gical prosthetic determination of final vertical
dimension, tooth position, and occlusion, im-
plants can be placed in the most favorable
locations.

The type of resorptive pattern present must
be assessed, and the grafting techniques must
be tailored to meet the needs of the particular
problem as well as to provide an adequate
foundation for soft tissue support and the in-
tended prosthetic rehabilitation.

Some of the more commeon techniques de-
scribed for maxillary grafting that have been
used with success are

1. Corticocancellous horseshoe  graft ob-
tained from the ilium and fixed to the
maxilla with osseointegrated implants.* '

2. Le Fort | down-fracture, with an inter-
positional corticocancellous graft ob-
tained from the ilium and placed into the
antrum and anterior nasal floor®

3. Corticocancellous onlay block graft ob-
tained from the ilium and fixed to the
remaining alveolus and/or maxillary
sinus floors with wires or screws”

4. Particulate autogenous corticocancellous
ilium (ACI) mixed with porous hydroxy-

apatite (HA) particles and grafted in on-
lay fashion and/or into the maxillary an-
tral floors (sinus lift procedure).’”

With proper advance planning and surgical
technique, each of these surgical approaches
results in reconstruction of lost bone volume,
ridge form, and increased soft tissue support.
Implants can then be placed in the most fa-
vorable locations for long-term function and
psthetics.

In the author’s practice, grafting with par-
ticulate ACI mixed with porous HA has
proved to be a very useful approach.'** This
method allows modifications in technique
that provide advantages in dealing with the
various types of resorptive patterns encoun-
tered in the severely resorbed maxilla.

Particulate-ACI-and-porous-HA onlay and
augmentation of the antral floor are techni-
cally less demanding than the Le Fort 1 down-
fracture of a severely resorbed maxilla and
generally associated with lower potential for
patient morbidity and complications. There 15
excellent access to the antral floors for graft-
ing, which is advantageous when posterior
vertical dimension and interocclusal space are
limited. When particulate ACI and porous
HA are used, dehiscence and/or infection, if
present, is less likely to result in loss of the
entire graft. Local débridement and/or irri-
gation usually allows epithelialization over
the affected area without total loss of the
graft. Large block or horseshoe grafts may not
respond as favorably, and entire grafts may
be lost more often. The combination of ACI
and porous HA results in maximal cellular
density in the graft, maximal exposure of
bone morphogenic protein, and the slow re-
sorptive properties of porous HA. Patient ac-
ceptance also is improved because of the abil-
ity to provide early return of the patient’s
maxillary denture for increased esthetics and
psvchological comfort after the grafting pro-
cedure.

Two different onlay techniques have been
used in the author’s practice for the place-
ment of the autogenous particulate cortico-
cancellous bone graft from the ilium and po-
rous HA mixture to the maxilla. The
proportion of bone in the mixture was at least
50%. Fach technique is described herein and
illustrated with a case. The current grafting
procedures usually combine the use of an on-
lay graft in the maxillary anterior ridge area
with grafting to the maxillary antral floors
posteriorly. When the native bone is sufficient
to allow placement of stable implants, concur-




















































































