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Abstract
Several techniques have been reported to increase the
amount of bone for maintain the architecture of the
residual jaw bone crest, which decides the ideal placement
of dental implants. Disagreement is still present among
clinicians about ideal treatment as direct comparison
among procedures is virtually impossible. The use of
autogenous bone grafts for ridge augmentation is, on the
other hand, recommended by most authors, due to the
intrinsic properties of the bone. This case report is to
restore the function and aesthetics of a patient with
iatrogenic loss of maxillary anterior tooth with severe bone
loss and a vertical maxillary deficiency with a contemporary
multidisciplinary approach using Le fort I osteotomy, inlay
and onlay bone graft, palate pedicle flap and eventual
implant placement.
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Introduction
Various techniques have been reported to increase the

amount of bone for maintain the architecture of the residual jaw
bone crest, which decides the ideal placement of dental
implants. Disagreement is still present among clinicians about
ideal treatment as direct comparison among procedures is
virtually impossible [1-3]. The use of autogenous bone grafts for
ridge augmentation is, on the other hand, recommended by
most authors, due to the intrinsic properties of the bone [4].

Nowadays, precise technique in orthognathic surgery is more
and more important with the development of digital technology,
3D printing techniques, navigation technology and special
surgical instruments for orthognathic surgery [5-8]. The
reliability and precision of computer-assisted orthognathic

surgery have been widely reported so a comprehensive
preoperative analysis and surgical plan assisted with 3D stero-
lithographic model and guided implant placement has made it
more precise to analyze the outcome of surgery and desired
results.

In this case report is to restore the function and aesthetics of
a patient with iatrogenic loss of maxillary anterior tooth with
severe bone loss and a vertical maxillary deficiency with a
contemporary multidisciplinary approach using Le fort I
osteotomy, in lay and on lay bone graft, palate pedicle flap and
eventual implant placement.

Case Report
A 19-year old female patient approached the department of

oral and maxillofacial surgery with the chief complaint of loss of
maxillary anterior teeth after an orthodontic mal treatment in
another hospital; her chief complaint was to restore the
aesthetics and her missing teeth replacement.

The intra oral examination revealed loss of maxillary anterior
along with malocclusion. After radiographic evaluation we found
there was severe horizontal and vertical loss of alveolar bone in
the maxillary anterior region limiting the implant placement,
and after Delaire architectural cephalometric analysis we found
vertical maxillary deficit with a concave facial profile and a steep
curve of spee, a comprehensive surgical plan was made which
included Le fort I osteotomy and variety of bone grafts to
achieve the desired aesthetics and sufficient bone and soft
tissue for implant placement.

There was no previous history of any systemic pathology, past
medical and familial history were non-contributory.

Pre-surgical orthodontic treatment was started in June 2011
by giving the patient a removable partial denture for bilaterally
missing central and lateral incisors and fixed orthodontic
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appliances to achieve class 1 molar relationship and by august
2012 we were able to achieve it (Figures 1 and 2).

Figure 1: Pre-surgical orthodontic treatment.

Figure 2: Class 1 molar relationship achieved using fixed
orthodontic appliances.

Orthognathic surgery
Before proceeding to the surgical incision for Le fort I

osteotomy a solution of local anesthetic with epinephrine (2%
lidocaine with 1:100000 epinephrine) is infiltrated into the
buccal mucosa along the entire surface of the, maxilla was
repositioned forward and downward based on the 3 d paint
analysis. The obtained mandibular rami interposition bone graft
are also secured to the atrophic maxilla using 1.8 mm titanium
screws bilaterally (Figure 3).

Figure 3: One month after surgery

The maxillary midline was checked in relation to the external
reference, for stability, 2-mm L-shaped plates, placed on each of
the maxillary buttresses, and closed with an absorbable suture.
This is done with a 3.0 or 4.0 Vicryl suture in a horizontal
mattress-type fashion to ensure a watertight closure.

After 6 months we checked the post-surgical results on
analysis we observed the amount of bone regenerated was not
enough to obtain implant support esthetic outcome, but we
were able to achieve better facial profile and aesthetics (Figures
4 and 5).

Figure 4: Post-surgical Observation

Figure 5: Stero-lithographic model

Figure 6: Intraoperative observation

Figure 7: Stero-lithographic Model

We planned bone grafting a 3 d stero-lithographic model
using calvarium chips, iliac marrow and bios auto graft secured
by titanium mesh, the stereo-lithographic model was available,
the mesh was shaped and adjusted on the resin model before
surgery. The incisions were extended pericoronally and
horizontally to raise the flap, over the mesh 0.2-mm-thick mesh
systems were used,Micro Dynamic Mesh (Howmedica Lei-binger
GmbH & Co., KG, Freiburg, Germany) and Modus 1,5 Mesh
(Institut Straumann AG, Waldenburg, Switzerland).The mesh was
customized and modified to the resemble the individual
anatomy and maintain and secure the foundation of the graft
(Figure 6).
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After 4 months a CBCT was performed which revealed enough
vertical and horizontal bone and the density of bone was good
to plan placement of implants using the normal surgical guide
(Figures 7 and 8).

Figure 8: CBCT observation

After 4 months, a second surgery was performed at the
recipient site. After the removal of titanium screws and mesh, a
full thickness of palatal mucosa tissue in the middle of palate
was incision and transplanted to reconstruct the front alveolar
gum and the depth of the vestibule was reduced 2 Thommen
ELEMENT RF 4.0 × 11 implants were placed, in a non-submerged
fashion, a connective tissue graft was transferred from the
palate and it was sutured onto the area to obtain thicker
marginal tissues around the implants (Figure 9).

Figure 9: Observation after implant placement.

Discussion
Bone grafting concurrently with Le Fort I osteotomy inlay

grafting to increase facial vertical dimension and immediately
improved profile, Delaire architectural analysis and CBCT can be
an available tool for measurement of both skeletal and soft-
tissue changes enabling 3D assessment of morphologic changes,
repositioning of the maxilla to compensate for maxillary
deficiency could be achieved by placing inlay grafts obtained
from mandibular chin region. Autogenous bone from chin was
reported to present minimal discomfort for the patients [9-11].
In our experience, however, the morbidity of chin bone
harvesting was in accordance [12,13].

The results of this clinical investigation suggest that vertical
ridge augmentation with Ti-mesh and mixture of autogenous
bone, iliac marrow and bios auto graft is predictable and high
quality does not go through major resorption; In spite of a small
band of fibrous tissue formed, even if mesh exposure occurs.
Implants can be inserted 4 to 6 months following surgical
placement of the autograft.

This study favors the use of a delayed approach when using
autogenous bone grafts and titanium implants for
reconstruction of the severely atrophied maxilla. The possible
clinical advantages of this technique include:

• The applicability to severe vertical deficit associated with
large reduction in width;

• The reduction of total time for the rehabilitation;
• The lack of major complications if soft-tissue dehiscence and

mesh exposures do occur and
• The decrease of risk of injuries to neurovascular bundle or

sinus and/or fractures.

The excellent biocompatibility of titanium and the easy
handling of the titanium micro-mesh systems allowed
reconstruction of large bony defects. The ridge was augmented
to receive the implants needed in the desired position and
angulation with no major complication. The most likely
hypothesis that can explain the apparent benefits of the mesh
lies in its probable protective effect during the healing time
following bone grafting, as already found with non-resorbable
membranes [14,15].

Tedious planning of implant placement not only facilitates
minimal invasive treatment and reduced chair time but also
enables the clinician to bring surgery and restoration to a
desired level. Contemporary 3D imaging technologies provide
clinician with an accurate overview of the availability of bone for
the procedures like distraction and implant placement, together
with the consideration of critical anatomical structures. More
years of observation are, however, necessary to verify if osseo-
integration in this type of augmented bone can equally be
maintained over a long period of time [16,17].
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