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Abstract
The purpose of this report is to describe an original
technique for bone grafting using an inverted autogenous
bone block taken from the same edentulous site that was
to be implanted. A 54-year-old female presented for
replacement of a missing lower premolar. Clinical and
radiographical assessments revealed a deficiency in the
width of the alveolar ridge. It was decided to expand the
edentate area using an inverted bone block. The graft was
harvested from the same edentate site that was to be
implanted. The crestal bone width after nine months of
healing was increased, and an implant was placed. An
autogenous inverted bone block can be used as a bone
grafting procedure to augment some bone-deficient sites
prior to dental implantations. This novel technique
provides an autogenous bone without the complexity of
having a second surgical site. This technique can be used
in specific situations when there is proper bone anatomy.
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Introduction
Bone augmentation procedures are often needed before
dental implantations to restore alveolar ridges that have
undergone alveolar bone resorption following teeth
extractions.1 Multiple methods are in use to regenerate
deficient alveolar ridges: autogenous bone blocks,
xenogeneic and alloplastic bone blocks, and guided bone
regeneration (GBR) with particulate bone material. Each
procedure has advantages and disadvantages.2,3

Autogenous block grafts are the only graft material that
provide osteoconductive, osteoinductive, and osteogenic

properties and are considered the gold standard for bone
augmentation.4 However, they require a second surgical
site to harvest a bone block, which can result in morbidity
issues (e.g., discomfort, oedema, infection).

To avoid problems that may be associated with obtaining
a bone block from a secondary site, it was hypothesized
that in certain situations it may be possible to reduce the
number of surgical sites by harvesting an autogenous bone
graft from a deficient edentate area and using it to
augment the same ridge before dental implantation. This
paper discusses a unique approach that employs an
inverted mandibular bone block from an edentate area. The
block was rotated so that its base was located coronally to
increase the alveolar ridge width prior to implant insertion.

Case Report
A 54-year-old African American female was referred in
September 2016 to the Dental Implant Clinic, Boston
University Henry M. Goldman School of Dental Medicine,
Boston, MA, United States, for replacement of a missing
mandibular left premolar, which was lost 10 years ago due
to caries. Clinically, there was a buccal plate deficiency
corresponding to a Seibert Class I ridge defect (Figure 1-a).5
Cone-beam computerised-tomography (CBCT)
demonstrated bone loss in the coronal one-third of the
ridge. The bone width at the crest was 5mm bucco-
lingually (Figure 1-b) with increasing bone thickness
apically (Figure1-c). The distance from the alveolar crest to
the inferior alveolar nerve was 16mm.

It was planned to place an implant in two stages: bone
augmentation, followed by dental implantation after
adequate healing. Considering the CBCT findings with
respect to alveolar topography, a novel approach was
discussed with the patient and her consent was taken. It
was decided to use the wider apical bone of the edentate
ridge to augment the coronal aspect of the thinner alveolar
crest.

Surgical technique: After administering local anaesthesia
with Lidocaine (1/100,000, 2%), a horizontal mid-crestal
incision across the edentate area was made. Two vertical-
releasing incisions on the buccal were made, one tooth
width to the adjacent sides of the edentate area, and a full
thickness mucoperiosteal flap was raised. A crestal
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horizontal osseous cut (Figure1-d) was made using a
piezoelectric osteotomy PS1 tip (Piezotome ACTEON®,
Acteon Group, UK). Vertical osseous cuts were made 1.5mm
away from the adjacent teeth (#’s 19, 22) using a thin
diamond bur extending 11mm in an apical direction. When
creating the horizontal and vertical osteotomies, the tips
and the diamond were angled toward the lingual cortical
plate to create a wide base for the bone block.

Ridge split tips CS1 and CS2 (Piezotome ACTEON®, Acteon
Group, UK) were used to deepen the cuts. Osteotomes
were employed to widen the cuts and create green-stick
fractures of the block (Figure 1-e). Next, the bone block was
mobilised (Figure 1-f ) and vertically rotated 180 degrees
and placed back into the same area (Figure 1-g). The
inverted bone graft was 11mm long, 7mm wide and 7 mm
thick at its base.

To avoid block dislodgment, a 12mm-long fixation screw
(TruTACK, ACE Surgical Supplies, Brockton, MA) was
inserted passively to stabilise the inverted bone block
(Figure 1-h). Figure 1-i shows the width of bone after
fixation of the inverted block. The gap between the graft
and native bone was filled with xenograft (Nu-oss®, ACE
Surgical Supply, USA) and covered with resorbable collagen
membrane (ACE RCM6®, ACE Surgical Supply, USA) (Figure

1-j). It has been reported that xenograft chips work as well
as allograft particles in combination with an autogenous
bone block.6 After releasing the flap, tension-free closure
was achieved and single interrupted sutures were placed
in the crestal and vertical incisions (Figure 1-k) using 4/0
cytoplast (Cytoplast™, Osteogenics, Lubbok, TX, USA )and
6/0 Prolene photo-sutures (Prolene™, Ethicon Inc.,
Somerville, NJ, USA). Post-operatively, the patient was
prescribed an antibiotic (Augmentin 1g, bid for seven days),
Dexamethasone (5mg, single dose) and Ibuprofen (400mg,
as needed for pain).

After nine months (Figure 1-l), re-entry with a full thickness
mucoperiosteal flap was performed to remove the fixation
screw and place a dental implant. The bone width at the
crest was 7.5 mm (Figure 2-a). A 3.5mm wide and 10mm
long PMC Nobel implant (Replace Select Tapered PMC,
NobelReplace®, Switzerland) was inserted ensuring 2 mm
of bone on the buccal and lingual sides of the implant.
(Figure 2-b). The 2 mm thickness of bone buccal and lingual
to the implant was desired to inhibit post-surgical bone
resorption buccolingually and vertically.7 The implant was
restored after  four months with a screw-retained crown
(Figure 2-c).

Discussion
This case report demonstrates a mandibular ridge
augmentation using an autogenous inverted bone block.
The novelty of this technique was that there was only one
surgical site, and an autogenous bone graft was harvested.
This has not been previously reported in the dental
literature. Inversion of the bone block yielded an
autogenous block with a large quantity of cancellous bone,
and thus, enhanced vascular supply.2 This procedure
avoided garnering a graft from an additional intraoral site,
thereby reducing the possibility of infection, increased
discomfort, and oedema.

The inverted block lost around 0.5mm of its horizontal
width after nine months with no vertical bone loss. The
width decreased by 6.25%.8 The expected resorption after
horizontal  block grafting ranges from 6.12% to 10.28%. The
low resorption rate of the bone block can possibly be
explained by two factors: coverage with a membrane and
nature of the bone. In this regard, a recent systematic
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Figure-1: a) Occlusal view of missing #34. There is clinically insufficient buccolingual width; 
b) occlusal view showing the buccolingual width and the buccal defect; c) cross-section
obtained from CBCT, note buccal bone deficiency; d) area of the missing tooth (#34)
after osteotomy cuts at the crest and vertically; e) the block after ostectomy and before
mobilization; f) the block graft after mobilisation; g) the block graft was inverted and
positioned in the same place; h) fixation screw used to stabilise the bone block into its
final position; i) measurement of width; j) coverage of the bone block with the xenograft
and barrier membrane; k) tension-free closure of the site; l) measurement at re-entry.

Figure-2: a) cross-sectional and occlusal images on the day of re-entry. Increased bone width
with uniform thickness; b) Implant placed with a healing abutment; c)crown placed
after four months of healing.
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review reported that membrane coverage of a bone block
graft decreased the rate of bone resorption.9 Others
reported that cortical bone takes longer to revascularise
than cancellous bone.2 In this case, inverting the bone
block from the same edentulous site retained a large
quantity of cancellous bone and probably facilitated
quicker revascularisation of the block resulting in minimal
bone resorption.8

Post-operatively, after the block procedure, the patient had
an uneventful recovery with minor oedema. She did not
complain of paraesthesia or demonstrate any signs of
neuropathy. Upon flap elevation to place an implant, the
bone block seemed fully integrated with the adjacent
bone.

The authors are aware that the ridge could have been
augmented using other methods, such as guided bone
regeneration with a particulate graft. The concept of using
an inverted bone block graft to augment a ridge was a
proof of principal procedure. Successful horizontal
augmentation with an inverted bone block demonstrates
an additional method to augment a deficient ridge. In our
opinion, there may be situations where crest of the ridge is
so thin that an inverted bone block may provide a more
predictable result than a particulate graft with a
membrane. The option of using an inverted block might be
limited to the posterior mandible after careful assessment
of the available bone and the vital structures.

Conclusion
This novel technique provides an autogenous bone graft
without the complexity of having a second surgical site.
This technique can be used in specific situations when
there is proper bone anatomy.

Consent: The patient provided written, informed consent
for the publication of the case report.
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