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Fig. 1: Loss of maxillary right
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Implant placementin the atrophicanterior maxilla
can often be a difficult task due to deficient bone
height, width, and volume. Many procedures have
been introduced to aid in the reconstruction of the
maxillary alveolar ridge to gain adequate bone to
enable implant placement. Surgical modalities for
alveolar ridge augmentation, along with guided
boneregeneration, hasbeen proven to be successful
in re-establishing an appropriate alveolar ridge
width. Guided bone regeneration is generally ac-
complished with the use of particulate bone of
various types, and this bone is often protected by
membranes. It has been found that the quantity of
bone regenerated under the membranes has been
demonstrated to be directly related to the amount
of the space under the membranes. This space can
diminish if the membrane collapses or is com-
pressed, resulting in a less than satisfactory treat-
ment outcome. To avoid the potential problem of
membrane collapse, a technique of ridge augmen-
tation is described, which involves the use of a rigid
titanium mesh barrier to protect the regenerating
tissues and to help protect the underlying bone
segments. In this case report, excellent results

were demonstrated for a maxillary anterior defect,
augmented using guided bone regeneration with
simultaneous placement of an implant to replace
the maxillary right central incisor tooth particulate
bone graft material protected by titanium mesh. The
use of CBCT was essential for the pre-operative di-
agnosticsand useful for demonstrating the volume
gain in the post-graft assessment of the site.

Introduction

Resorption of the edentulous or partially edentu-
lous alveolar ridge or bone loss due to periodontitis
or trauma frequently compromises dental implant
placement in a prosthetically ideal position. These
deformities can lead to complications in attempts
for the restoration of related areas. Therefore, aug-
mentation of an insufficient bone volume is often
indicated prior to, or in conjunction with, implant
placement to attain predictable long-term func-
tioning and an aesthetic treatment outcome.” Inre-
centyears, there hasbeenanincrease in the number
of studies focusing on the augmentation of these
atrophic ridges either before or at the time of im-
plant surgery.>® Predictable bone regeneration of
large alveolar defects with complex morphology
can pose a significant clinical challenge. Preserva-
tion or creation of a soft tissue scaffold needed to
create the illusion of a natural tooth, or root emi-
nence for an implant supported restoration is often
challenging and difficult to achieve.” A subtle
mistake in the positioning of the implant or the mis-
handling of soft or hard tissue can lead to aesthetic
failure and patient dissatisfaction.®

Autogenous bone grafts are considered by many
to be the gold standard in bone regeneration pro-
cedures."However,donorsite morbidity, unpredict-
ableresorption, limited quantitiesavailable, and the



need to include additional surgical sites are the
drawbackstoautografts, which have intensified the
search for suitable alternatives. Bone-substitute
materials have increased in popularity as adjuncts
to or replacements for autografts in bone aug-
mentation procedures to overcome the limitations
related to the use of autografts. Bone-substitute
materials can be categorised into three groups:
(1) allogenic: from another individual within the
same species; (2) xenogenic: from another species;
or (3) alloplastic: synthetically produced.

The technique of guided bone regeneration (GBR)
was evolved to augment atrophic or damaged
ridges."” GBR employs a physical barrier to selec-
tivelyallow new bone growth into the space created
between the barrier and the existing bone.' The
emergence of synthetic bone substitutes for graft-
ing should enable today's practitioners to perform
analmostendlessvariety of procedures thatinvolve
the repair or regeneration of alveolar bone around
dental implants or natural teeth. Such materials
must satisfy various regulatory requirements and
meet clinicians expectations for safety and effec-
tiveness.” It has been shown that an expanded
polytetrafluoroethylene membrane can be used to
improve the healing of both pathologic and experi-
mentally created defects; however, this material is
notrigid." The rationale of using a titanium mesh is
tocontain and stabilise the graft with an unyielding
material, allowing maximum bone regeneration
and minimising overallloss of bone volume. Various
forms of titanium mesh have been
successfully used to rigidly main-
tain the alveolar contour with dif-
ferent types of grafts. Graft mate-
rials such as alloplastic bone in
combination with membranes en-
hance the treatment success of
bone defects.

Case report

A 19-year-old male reported with
a missing maxillary right central
incisor. The patient gave history of
trauma due to accident, which re-
sulted in the loss of the maxillary
right central incisor. On clinical ex-
amination, deficiency in the ante-
rior residual alveolar ridge with loss
of buccal cortical plate was noted.
The patient was in good health and
was a non-smoker with no medical
contraindications for surgery, had
excellent oral hygiene and a strong
desire to restore the area with a
fixed prosthesis. On examination
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there were no clinical signs of periodontitis and
dental caries. Radiographically, the clinical findings
were verified and revealed vertical and horizontal
bone loss that was limited to the maxillary right
central incisor (Fig. 2) Using the native software,
non-distorted measurements were made on the
cross-sectional slices to determine the dimensions
of the defect within the residual socket site, and
lack of facial cortical-plate as confirmed in the
axial view.

Treatment planning

Different treatmentoptions were reviewed with the
patient to replace the missing central incisor tooth.
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Figs. 2a—g: CBCT showing the
vertical bone loss and deficient labial
cortical bone in relation to 11.

7.0mm
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Fig. 3: Bone defect.
Fig 4: Surgical placement of implant.

Fig. 5: Novabone CPS.

Fig. 6: Placement of bone graft and
securing of with titanium mesh.
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After discussing the pros and cons of each option,
it was determined that the most acceptable treat-
ment plan would be an implant-supported resto-
ration. In order to facilitate implant placement,
itwould also require augmentation of the compro-
mised alveolar ridge using an alloplast bone graft
secured with a rigid titanium membrane. The ulti-
mate goal was for a single implant-supported pros-
thetic replacement.

Treatment procedure

A local anaesthetic agent was administered in the
area of the maxillary right upper central incisor.
An incision was made on the buccal and palatal
aspect of the involved edentulous ridge and a full
thickness flap was reflected from the maxillary
right lateral to the maxillary left central incisor
tooth to reveal the anticipated horizontal and ver-
tical bone defect diagnosed with CBCT imaging
(Fig. 3).

Once the soft tissue was removed from the defect
area, an osteotomy was prepared under copious
irrigation to receive a single implant 3.8 mm in
diameter by 11.5 mm in length inserted at 35 Ncm
(KeltImplant) (Fig. 4). Approximately 1 ccof calcium
phosphosilicate (CPS) Morsels (NovaBone) (Fig. 5)
wasmixed with sterile salineand allowed to hydrate
before being placed and packed into the defect and
positioned to fill all void areas.

Assterile titanium mesh (Fig. 6) was trimmed to size
and placed under the facial flap following the GBR
protocol to secure the bone graft in its place and
was fixated with the cover screw of the implant.
Extensive periosteal releasing incisions were made
in the facial flap to permit complete tension-free
coverage of the membrane. Primary wound closure
was obtained by horizontal mattress and inter-
rupted cytoplast 4/0 sutures (Osteogenics). Post-
operative oral hygiene instructions were discussed
with the patient.

The patient was seen post-surgically after two
weeks for suture removal; no untoward post-oper-
ative symptoms were noted. The patient was put
ona 2 week, T month, 3 month and 6-month recall,
ensuring the proper management of implant site.
An interim fixed resin-bonded retainer (Maryland
Bridge) was utilised during the healing phase. After
5months, prior tosecondstage surgery,a post-graft
CBCT (Figs. 7a-d) was performed and a horizontal
bone gain of 5.3 mm was noted. A comparison of
pre- and post-operative CBCT images revealed
the extent of bone volume achieved (Figs. 8a &t b).
The patient was recalled for second stage surgery,
where the titanium membrane was removed and
the healing collar placed (Figs. 9a &t b).

After 3 weeks of additional healing, fixture level
impressions were accomplished for the laboratory
phase. (Impregum 3M ESPE). The final single tooth




implant-supported prosthesis can be seen in
Figs. 10a &tb. The post-insertion radiographicimage
at 14 months revealed excellent bone adaptation
surrounding the implant, with sufficient interprox-
imal height of bone (Fig. 11).

Discussion

Adifferential diagnosis to the cause of the problem
associated with the patient's maxillary right central
incisor wasambiguous.The patientdid present with
a history of trauma but the typical findings of
wounds, injuries to the oral mucosa, fracture of the
tooth, pulp exposure, vitality tests, displacement
and mobility'™ were not evident, though the patient
did report displacement. Another potential diag-
nosis could be localised aggressive periodontitis,
which exhibitsitself typically with smallamounts of
plague, mobility and migration of the molars and
incisors, an increase in the size of the clinical crown
and rapid progression.'®

Alternate treatment modalities included a remov-
able partial denture, fixed partial denturesand resin
bonded bridges (Maryland bridges). Removable par-
tial dentures, while a viable option, can contribute
to the loss of alveolar bone on both abutment and
non-abutment teeth.” The dissatisfaction rate of
removable partial dentures is relatively high.'® The
use of fixed partial dentures would have required
the unnecessary destruction of adjacent teeth with
pristine tooth structure to prepare anchor abut-
ments. Another option would be a resin-bonded
bridge, which would reduce the amount of adjacent
tooth destruction but with a high incidence of pon-
ticfailureand de-bonding.' Using the classification
system proposed by Funato et al. 2007, the site in
this case was Class IV, which is characterised by
verticalandbuccal boneloss.?’ It was thus necessary
to perform bone and tissue augmentation so that
optimal gingival profiling and a more aesthetic re-
sult could be achieved.

Reconstruction of defects in the anterior part of
the maxilla to enable implant placement is a chal-
lenging treatment. The alveolar ridge augmenta-
tion, along with GBR, has been introduced in recent
years to re-establish an appropriate alveolar ridge
width. Bone regeneration in membrane-protected
defects heal in a sequence of steps that stimulated
bone formation after tooth extraction. After blood
clotformation, bone regeneration isinitiated by the
formation of woven bone initially along new blood
vasculature at the periphery of the defect. The wo-
ven boneissubsequently replaced by lamellar bone,
which results in mature bone anatomy. Ultimately,
bone remodelling occurs with new, secondary os-
teons being formed.

case report cone beam supplement

||||I-|||1||||I:||||||||I||||ﬁgr|7ic|

Bone graft materials have been used to facilitate
bone formation within a given space by occupying
that space and allowing the subsequent bone
growth. The biologic mechanisms that support the
use of bone graft materials are osteoconduction,
osteoinduction and osteogenesis. Barrier mem-
branes are biologically inert materials that serve to
protect the blood clot and prevent soft tissues cells
(epithelium and connective tissue) from migrating
into the bone defect, allowing osteogenic cells to be
established. Vertical increase of a narrow alveolar
crest has been shown to be possible with mem-
branes.?" 22 Membranes have been manufactured
from biocompatible materials that are both non-
resorbable and resorbable. The advantage of a
titanium barrier membrane (non-resorbable) is its
ability to maintain separation of tissues over an

6.8mm

Figs. 7a—d: Computed tomography
scan after 5 months.

Figs. 8a & b: Comparison of
pre- and post-operative CBCT.
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Figs. 9a & b: Removal of

titanium membrane revealing
complete bone fill.

Figs. 10a & b: Final
implant-supported restoration for the
maxillary right central incisor.

Fig. 11: Radiograph of implant
at 14 months.
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Fig. 10a

extended time. Unless the barrier is exposed, it can
remain in place for several months to years but it
require a subsequent surgical procedure to remove
them.

Bone augmentation and simultaneous implant
surgery procedures allow clinicians to reconstruct
alveolarbone deficiencies, preserve alveolar dimen-
sions,andreplacemissingteethwithdentalimplants
in a prosthetically driven position with natural ap-
pearance and function. The 2-year clinical results
obtained in this case demonstrate CPS alloplast
with GBR along with simultaneous implant place-
ment to be a predictable and successful procedure
to augment bone at sites exhibiting insufficient
bonevolume forimplant placementunder standard
conditions and proved to be a successful strategy
for anterior aesthetic rehabilitation.

Conclusion

Placing dental implants in the maxillary anterior
region requires precise planning, surgery, and pros-
thetic treatment. This article illustrated the steps
needed to create ideal aesthetics in the maxillary
anterior region. Rigorous treatment planning al-
lows the implant surgeon, working with the restor-
ative dentist, to select location, angulation, and
spacing of dentalimplants toachieve ideal aesthet-
ics. Treatment planning also dictates the necessity
for hard- and soft-tissue grafting, which is often
crucial for an ideal aesthetic result. Further, the

prosthetic restoration of a dental implant must
be ideal to achieve the desired aesthetic result.
This article has discussed the importance of a
comprehensive and interdisciplinary approach to
treatment planning, surgery, and restoration of
dental implants in the maxillary anterior region
of the mouth._
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