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Abstract

Background: Edentulous patients with an embedded tooth often require tooth extraction prior to implant placement.
Bone tissues will be partially removed during the extraction procedure. This report aims to describe one case of
using the buccal bone block of impacted maxillary permanent canine teeth as lateral on-lay grafts for alveolar ridge
augmentation.
Case Presentation: In this case, a 50-year-old female patient with severe dentition defects presented with missing teeth
at sites #11, #12, #13, and #14. The #10 and #15 teeth were residual root and residual crown in dentition, respectively.
One embedded tooth #11 was present in the maxillary bone and hindered the insertion of implants at the #10-12 sites.
Moreover, the alveolar bone at the #11-12 site was significantly absorbed and only a thin alveolar ridge remained. In this
case, we preserved the buccal bone plate of the embedded tooth #11 during the extraction and used it as a lateral onlay graft for alveolar bone augmentation at the implant site. Then, the alveolar cavity of embedded tooth was filled with
artificial bone powder and covered with resorbable collagen membranes for alveolar reconstruction. After 6 months,
the alveolar width increased by 3-4 mm, which enabled us to place implants at the #10, #12, #13, and #14 sites. Eighteen
months later, a 2-mm-wide bone plate covered with regenerated cortical bone tissue at the buccal site of implant could
be identified in X-ray images.
Conclusion: This case indicates that the buccal bone tissues at the site of embedded tooth can serve as donor site for
alveolar bone grafting without untoward complications or functional deficits.
Keywords: apical cortical bone; autologous bone graft; alveolar ridge augmentation; implant
Abbreviations: GBR: Guided Tissue Regeneration; CBCT: Cone Beam Computed Tomography
Introduction
After tooth loss, the alveolar ridge tends to be resorbed,
and the labial wall of alveolar bone will be resorbed more
rapidly [1]. This leads to reduced bone mass insufficient
for implant replacement. Many clinical techniques can be
used to increase the volume of alveolar bone, including
ridge splitting, autogenous bone grafting, and guided tissue
regeneration (GBR) [2]. Autogenous bone blocks remain
the “gold standard” for alveolar bone augmentation, as
they have osteoconductive, osteoinductive, and osteogenic
properties [3]. Ideally, the autograft will be selected from
intraoral sites, including the ramus and symphysis [4].
However, the use of autogenous bone is often limited by the
need for additional surgical intervention, hyposensitivity

at the harvesting site, limited bone supply of the donor
region, potential infection, and increased morbidity [5,6].
Consequently, many fresh donor bone sites, such as the
zygomatic buttress, maxillary tuberosity, and mandibular
symphysis have been investigated in recent studies [7,8]. In
this case, the embedded tooth and the insufficient size of
the alveolar ridge led to difficulties in implant placement.
We used the buccal bone plate of embedded tooth which
located at the apical zone of anterior maxillary as a bone
graft for alveolar ridge augmentation.
Case Presentation
The treatments complied with all committee
regulations approved by the Ethics Committee of the First
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Affiliated Hospital of Dalian Medical University and were
approved by the patient herself. The patient was a 50-yearold female. She presented to the first Affiliated Hospital of
Dalian Medical University, Liaoning, China, with the chief
complaint of maxillary tooth loss. Clinical examination
revealed that teeth #11, #12, #13, and #14 were lost. In
addition, teeth #10 and #15 were residual root and residual
crown, respectively, in the second quadrant of dentition
(Figure 1A). Cone beam computed tomography (CBCT) and
simulation software were used to assess the bone volume.
We found a thin alveolar ridge, especially in the lateral
region at the #11 and #12 sites (Figure 1B). The width of the
alveolar ridge was between 3.0 and 4.0 mm, as indicated by
the metrical data. Moreover, one embedded tooth occupied
the site of implant placement in the left maxilla (Figure 1B).

Figure 2: The process of operation. During extraction of the
impacted tooth (A-C), an autogenous bone block (D) was
harvested from the buccal cortical bone of the tooth and used as
on-lay bone graft at the #11 and #12 sites. An on-lay bone graft
technique combining with GBR (E-I) was used for alveolar ridge
augmentation.

alloplastic particulate bone (Dentium, Korea) (Figure 2E-G)
was used to fill the extraction socket and cover the surface
of the bone grafts to promote the reconstruction of alveolar
bone and reduce the absorption of the graft. The alloplastic
particulate bone was secured using artificial membranes
(Heal-all, Yantai, China) (Figure 2H). The gingival incision
was then closed using sutures (Figure 2I).

Figure 1: Clinical situation before treatment. Intraoral view of the
edentulous patient (A). Preoperative CBCT scan images revealed
an atrophic alveolar ridge at the #11 and #12 site, a defect in
dentition, and the embedded tooth (B).

The surgical procedure was performed under local
anesthesia. The buccal bone was removed as a bone block to
reveal the impacted teeth and to enable its extraction (Figure
2A-C). After extraction of embedded tooth, the buccal bone
block (Figure 2D) was harvested and preserved in normal
saline. The block was approximately 2 cm in length, 1 cm
wide, and 2 mm thick. After being refined, the bone blocks
were used as on-lay grafts for alveolar ridge augmentation
at the #11 and #12 sites (Figures 2E & 2F). The grafts were
made immobile using titanium osteosynthesis screws. An

One month prior to implant insertion, the residual
root of tooth #10 was extracted using a minimally invasive
instrument (Figure 3A). The intraoral wound had healed well,
with no graft exposure observed during the healing period
(Fig. 3A). Six months later, the flap was opened. Newborn
and solid bone tissues were observed at the graft sites
(#11 and #12), where the width of the alveolar bone had
increased by 3-4 mm (Figure 3B). Four implants (Dentium,
Korea) were placed at the #10, #12, #13, and #14 sites using
routine procedures (Figure 3B). An X-ray image obtained 6
months later revealed ideal osseointegration (Fig. 3C). The
prosthetic work was finished at this time (Figure 3D).
During the treatment, CBCT was used to observe the
changes of alveolar bone at the #10 (Figure 4A, B & C),
#11(Fig. 4D, E and F), and #12 (Figure 4G, H & I) sites. After
alveolar augmentation for 5 months, the #10 residual root
was extracted. The width of the alveolar bone had increased
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maintenance. Moreover, the labial site of the implant had
high bone density, as determined using CBCT images. This
implied that the cortical bone had regenerated.

Figure 3: The process of implant insertion and the prosthetic work.
After the residual root of tooth #10 being extracted for one month,
the intraoral wound had healed well, with no graft exposure
observed during the healing period (A). Four implants were placed
at the #10, #12, #13, and #14 sites (B). An X-ray image obtained
6 months later revealed ideal osseointegration (C). The prosthetic
work was finished at this time (D).

Figure 4: The alveolar bone changes. Five months later, CBCT
images showed that the width of alveolar bone at #10(A), #11
(D) and #12 (G) sites had increased significantly, and the labial
undercut area at the #10 (B), #11(E) and #12(H) sites had
disappeared. Eighteen months after alveolar augmentation, the
autogenous buccal bone blocks showed good volume maintenance
(C, F and I). Moreover, the labial site of two implants had high
bone density, as determined using CBCT images (C and I).

significantly (Figure 4B, E & H), and the labial undercut area
at the #11 and #12 sites had disappeared (Figure 4E & 4H).
Eighteen months after alveolar augmentation (Figure 4C, F &
I), the autogenous buccal bone blocks showed good volume

Discussion
Dental implant technology is well acknowledged as
an ideal prosthetic treatment for edentulous or partially
edentulous individuals. However, alveolar resorption
occurs following tooth loss [9], hindering the placement of
implant in an ideal position. It should be noted that, in this
case, the width of alveolar ridge was reduced severely at
the implant site, and the embedded tooth in the maxillary
region hindered the placement of implant. Therefore, the
initial treatment plan for this patient comprised alveolar
ridge augmentation as well as extraction of the embedded
tooth to create a favorable alveolar bone condition. During
the second surgical procedure, GBR was planned to prepare
for implant placement [10].
Bone grafting is an effective method to address
insufficient bone volume. However, its use depends on
the defect morphology, location of the recipient site, the
available bone, and the locations of vital structures [11].
Autologous bone block grafting may be the best choice for
thickening an atrophied residual alveolar ridge [12], which
is usually harvested from the hip, maxillary tuberosity,
mandibular symphysis, external oblique ridge of the
mandible, or the ribs [2,7,13,14]. However, autografting
procedures are associated with donor site morbidities [15]
and require additional surgical intervention [6]. For smallto medium-sized alveolar defects, an intraoral donor site
would be more easily accepted by doctors and patients, as
their use is said to be less invasive and to reduce surgical
and anesthetic time. In addition, procedures using intraoral
donor sites can be carried out in the outpatient operating
theater [5,7]. The external oblique ridge of the mandible was
designated the donor site for alveolar ridge augmentation
in the initial treatment plan in this case.
Analysis of the CBCT image indicated that the buccal
bone wall of embedded tooth was approximately 2 cm×1
cm×2 mm in size. We thus decided to utilize the buccal bone
plate of the embedded tooth as a source of autologous
bone graft for alveolar ridge augmentation. This allowed us
to avoid additional surgical intervention and new donor site
morbidity. This decision was in conformity with the principle
of surgery [16] (Figure 2), and the patient consented to the
treatment plan. Even if the plan had failed, we could use the
external oblique ridge of the mandible as the alternative
donor site.
Previous report indicates that bone grafts require 6

Citation: Gang Chen, Jingyan Yang, Lei Deng, Sheng Wang, Haitao Huang*. Surgical Case Report of Buccal Bone Block of Impacted
Maxillary Permanent Canine Teeth for Lateral Alveolar Ridge Augmentation in the Maxilla.
Op Acc J Bio Sci & Res 6(5)-2020.

DOI: 10.46718/JBGSR.2020.06.000158

3

months to 1 year of reconstruction before the implants can
be placed [17]. Bone graft resorption may range from 20%
to 50% after 6 months [18]. However, when we re-opened
the mucosal flap, we found the generated newborn and
solid bone tissues at the graft sites of the #11 and #12 teeth,
where the width had increased by 3-4 mm (Figure 3B). Six
months later, the alloplastic particulate bone had been
reconstructed completely and was difficult to separate
from the graft bed. After alveolar augmentation for 18
months, a continuous white line of dense bone was found in
radiographic images, suggesting that the cortical bone had
been regenerated during alveolar augmentation (Figure 4).
In this case, alveolar bone reconstruction might benefit
from the use of an adjacent donor site, which could
facilitate the recruitment of osteoblasts, vascular cells, and
various growth factors required for bone remodeling [19].
Theoretically, even without the presence of embedded
tooth, we could also harvest a bone block of the same
size at the apical zone of anterior maxillary for alveolar
ridge augmentation. Nevertheless, this approach requires
validation in future animal studies and clinical randomized
controlled trials.
Conclusion
This case report demonstrates that the apical cortical
bone in the anterior maxillary region could be used as onlay bone graft for alveolar ridge augmentation without
untoward aesthetic or functional deficits at the donor site.
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