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Achieving adequate fixation of bone blocks harvested from the mandibular symphy-

sis and used in conjunction with dental implants has been a continuing challenge. In re-
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sponse, the Authors developed a method of using the implant itself to stabilize the graft
material in single-implant sites in severely resorbed alveolar ridges. This technique was

utilized to place 19 standard implants in 15 patients. After 12 to 60 months of clinical
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and radiological follow-up, all implants had survived, a success rate of 100%. Measure-
ments of the radiographs showed bone loss of 1.70mm #* 0.4mm.

Introduction

Rehabilitating the anterior maxilla with dental implants con-
tinues to be a challenge for clinicians. Although the osteointegra-
tion of implants has been widely demonstrated, aesthetic results
are not always predictably achieved, [1] particularly when the
loss of anterior maxillary alveolar bone due to trauma, anodontia,
or periodontitis precludes ideal implant placement. To optimize
prosthetically guided implant placement in the resorbed anterior
ridge, an augmentation procedure may be required. The use of a
bone block harvested extraorally or guided bone regeneration are
both considered predictable techniques for augmenting the height
as well as the width of the deficient ridge in completely or partially

edentulous patients. Autogenous bone is still considered the gold
standard among augmentation materials [2-7]. Although bone from
the iliac crest is most often used in major jaw reconstructions, it is
not always recommended in implant dentistry due to the morbidity,
altered ambulation, and need for hospitalization involved in har-
vesting it. These disadvantages, together with the fact that dental
implant sites do not demand large amounts of bone, have led to the
growing use of bone blocks harvested from intraoral sources, espe-
cially the mandibular symphysis [8-13] and ramus [8,14]. Several
studies have demonstrated that intraorally harvested intra-mem-
branous bone grafts show less resorption, exhibit enhanced re-
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vascularization, and are better incorporated into the donor site,
compared to extraorally harvested endochondral bone [5-7]. The
principal problem associated with using such grafts in association
with dental implants is that of achieving adequate fixation of the
graft material during the healing period. Bone screws can be used
and removed after sufficient healing has occurred. As an alterna-
tive, the authors developed a new technique for stabilizing mandib-
ular bone blocks in single-implant sites in severely resorbed alveo-
lar ridges using the implant itself.

Materials and Method

Figure 1.

This retrospective clinical study involved 15 patients (7 male
and 8 female) ranging in age from 22 to 65 (mean=36) who were
treated between November of 2003 and January 2007. In order to
make an appropriate diagnosis, a panorex, a series of periapical
radiographs, and a topographic CT scan of the maxillary region
were obtained from each individual. All patients had lost one
or more maxillary anterior teeth (two from trauma, three due to
anodontia, eight as a result of periodontal disease, and two due to
caries or prosthetic failures). All exhibited associated horizontal
and vertical bone loss. If the patient had a sufficient mesio-distal
edentulous space (at least 7mm)7 to accommodate the placement
of a standard-diameter implant and a residual vertical ridge of at
least 5mm to enable stabilization of a graft, he or she was given
the option of receiving a bone block stabilized by means of the
new technique. Prior to surgery, all sources of inflammation at
the recipient site (gingivitis, periodontitis, endodontic infections/
lesions, etc) were eliminated. All patients were treated surgically
by two of the authors, who worked with different experienced
prosthodontists. A current clinical evaluation and appropriate
radiographs were available for all patients. On the day of surgery,
after administration of local anesthesia, a crestal incision was
performed in the edentulous area, and a full-thickness flap was
raised. The flap was released at the base with a periosteal incision
(Figures 1 & 2), in order to later obtain better closure of the soft
tissues and better healing of the implants in the grafted bone. A
periodontal probe was been used to measure dimensions of the

defect (Figure 3). The implant site was prepared following the
manufacturer’s recommended protocol for placement of standard
diameter implants (BIOMET 3i, Palm Beach Gardens, Florida) and
in accordance with the technique described by Adell, et al. [15]
using high-speed drills without countersinking (Figure 4).

Figure 2.

Figure 4.

In [16] patients the donor site was prepared by creating a
vertical flap. In this approach, the incision was created vertically in
the midline of the soft tissues of the symphysis, allowing for better
healing but providing a smaller view of the donor site. When two
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block grafts were needed from the chin because the patient would
be receiving two implants, the authors preferred to use a horizontal
flap (Figure 5). To create it, the incision was placed 10 mm below
the mucogingival junction, extending from the distal aspect of both
mandibular canines to allow for adequate access and an easier
adaptation of the flap for tension-free closure. This approach
offered a good view of the donor site, but posed the risk of increased
morbidity, due to the presence of the mental muscle; for this reason
sometimes it is preferable to use a vertical incision (Figures 6).
In both approaches, a full-thickness flap was elevated, and the
remaining attached connective tissue fibers were completely
removed from the bone surface with an elevator. In order to prevent
any loss of sensation, the incisions were performed 5mm away
from the inferior border of the chin, 5mm away from the apex of the
dentition, and 5mm mesial to the mental foramen [17]. The donor
site was prepared using trephine burs with different diameter at
1,500rpm with irrigating solution (Figure 7). If only one bone block
was needed, the trephine was inserted in the middle part of the
symphysis. If more than one bone block was required, the trephine
was placed on each side of the mid-line of the chin. In each case,
care was taken to leave the lingual cortex intact, as suggested by
Jensen and Sindet-Pedersen [18]. The bone was drilled to a depth of
atleast 7mm to accommodate the short-peg countersink (Figure 8).

Figure 8.

The center of the drilled area was then prepared using the
sequence of burs necessary for placement of 4mm-diameter
implants (BIOMET 3i, Palm Beach Gardens, Florida) including use
a countersink drill (Figures 9). One of two types of implants was
inserted into each osteotomy. Patients received a single externally
connected OSSEOTITE® parallel-walled standard (4mm) implant
(BIOMET 3i, Palm Beach Gardens, Florida). These implants have a
hybrid surface design that incorporates a 3mm-high smooth neck
and a dual acid-etched surface on the implant body. Studies have
confirmed the predictability of this surface, with bone-to-implant
contact ranging from 30 to 90 percent [19,20]. Implant lengths
utilized were 11.5mm and 13mm. Both types of implants were
inserted into the prepared osteotomy at the donor site, aligning the
implant platform with the level of the bone crest. Then in each case,
the implant and bone graft were removed as a block (Figure 10) and
inserted in the previously prepared recipient site (Figure 11), using
the implant to stabilize the donor bone. In (Figure 12), implant
platform will be aligned at the same bone crestal level. Bio-Oss an
organic bovine bone particulate material (Geistlich Biomaterials,
Inc.,, AG CH Wolhusen) was used to fill the gap between the bone

block and the recipient site, and a resorbable membrane was placed
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on top. The flap was then closed with interrupted sutures (Figure
13).

Figure 12.

Figure 14.

At the donor site, the soft tissues were sutured together. No
graft material was utilized. The implant sites were re-opened,
and temporary prostheses were placed on the implants after an
average healing period of 8 weeks. Definitive prostheses were

delivered after an additional 8 weeks. The implants were restored
Figure 11 using conventional porcelain-fused-to-metal crowns and followed
for at least 12 months. Radiographs were taken two months after
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implant placement, at the time of loading, and yearly thereafter. The
radiographs were digitally analyzed using the technique described
by Alomrani [21]. Prosthesis and implant survival data collection
continued through November 2007. Figure 14 through 19 illustrate
a case in which the patient received two implant-stabilized bone
blocks (Figure 15).

Figure 15.

Results

A total of 19 implants were inserted in the 15 patients, 8 using
the platform-switching technique with XP (Expanded Platform)
Implants and 11 using standard implants and abutments. After a
follow-up period ranging from 12 to 60 months, all implants had
survived, a success rate of 100%. The radiographs showed no
radiolucencies or any other indications of loss of osseointegration.
Measurements of the radiographs showed bone loss of 1.70mm
+ 0.4mm for the standard implants. Although eight patients
developed hematomas of the chin immediately after surgery, these
all resolved within three weeks.

Discussion

In aesthetic dentistry, success depends upon proper implant
placement and management of the soft and hard tissues. Healing
of osteotomy sites and survival of bone grafts are improved when
any movable parts are rigidly fixed in a physiologic manner.
This has been confirmed experimentally [22,23]. However, non-
physiologic rigid fixation can lead to bone-graft resorption during
revascularization and remineralization23,24 by the effective stress
shielding of bulky rigid metal plates. The use of titanium implants
to stabilize maxillary onlay bone grafts in a one-stage grafting and
implant-placement procedure, as outlined in this report, avoids
creating a stress-shielding environment during graft healing.
In contrast, when implant placement is delayed while the bone

graft heals, final prosthetic treatment is also delayed, typically by
4 to 6 months. This delay not only burdens the patient with any
additional costs and inconvenience but also may result in biologic
compromises, as internal loading of the bone graft by the dental
prosthesis is postponed for those additional 4 to 6 months. During
that time, bone resorption may occur as a result of disuse. Non-
physiologic loading by an interim removable mucoperiosteal-
supported denture may add to this early bone graft resorption.
Resorption of onlay bone grafts is well documented [24-27]. The
“ideal” bone graft loading time is unknown and may vary from
patient to patient. However, earlier (4 to 6 months after placement)
internal bone graft loading rather than later (12 months after
placement) loading seems appropriate provided that surgical
procedures are appropriately performed, and maximal bone
healing involving osteoinduction, osteoconduction, and transfer

osteogenesis have been allowed to occur [28].

The type of autogenous bone utilized (membranous or
endochondral) is another factor that may affect success,
particularly that of onlay bone grafts in the craniofacial skeleton.
In 1974, Smith and Abramson 25 studied bone healing in rabbits
by evaluating onlay bone grafts in 2 recipient sites (subcutaneous
and subperiosteal). They found that the recipient site was not
a factor in bone-graft healing. However, the membranous bone
maintained a much greater volume during a 12-month period than
did the endochondral bone. In 1983, Zins, et al. [26] concluded that
membranous bone undergoes less resorption than endochondral
bone when autografted in the craniofacial complex of the rabbit
and monkey. In the present technique, an organic bovine bone is
used to fill in the gap between the donor bone and the recipient
site, and then covered with a membrane. This helps to minimize
bone resorption, as well as the soft-tissue in-growth that normally
occurs before implant placement. The use of the an organic bone
stabilizes the blood clot, provides a scaffold for new bone growth,
and prolongs retention of the grafted area, thus improving the
final quality of the bone [29]. Although other researchers have
reported adverse events such as anesthesia and paresthesia in the
wake of harvesting symphysis bone, [19] the fact that none of the
patients in the present study experienced any such adverse event
may be due to the relatively small size of the block grafts harvested
(approximately 7x7mm) and the absence of any complications of
the adjacent structures. Similar findings have also been reported
by Jensen, et al. [30-32]. Another advantage of this technique is
its simplicity; minimal training is required. However, to obtain
acceptable results, a minimum amount of residual bone is essential
[33-37].

Conclusion

Using bone from the chin to augment the severely resorbed
maxilla and stabilizing the bone block in the graft site with a

simultaneously placed implant is a predictable procedure to
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replace a missing tooth in the anterior maxilla. The success rate for
the 19 implants placed in 15 patients in this retrospective study
was 100%. Simultaneous implant placement and augmentation
is less invasive and more time- and cost-effective for the patient,

while allowing for faster rehabilitation.
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