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A Case Report of Bilateral Mandioular

Vertical Guioed Bone Regeneration With
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One patient with a bilateral vertical defect was treated on one side with guided bone
regeneration (GBR) and an autologous bone graft and on the contralateral side with the
addition of platelet-rich plasma (PRP). At the 6-month reentry, clinically and radiographically
enough bone width and height were present to allow implant placement in both sites. At
the same time point, at the histologic level, no differences were noticeable. Similar results
were obtained in this case in vertical bone regeneration with and without bovine thrombin/

calcium chloride activated PRP applied to GBR techniques.
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INTRODUCTION

eformities of the ridge have
been treated in many ways to
restore the original anatomy
and improve function and
esthetics of the fixed prosthe-
sis. The different modalities include soft and
hard tissue ridge augmentation, with or
without guided bone regeneration (GBR).'
Platelet-rich plasma (PRP) is an autologous
source of platelet-derived growth factors,
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which may be easily obtained by sequester-
ing and concentrating platelets using gradi-
ent density centrifugation.? Because these
factors play a critical role in cell proliferation,
bone remodeling, and angiogenesis,** in-
creasing their concentration in the microen-
vironment may eventually convey a signifi-
cant enhancement in the initial phase of
bone regeneration. This article reports a
single case of bilateral mandibular ridge
defect treated according to the principle of
GBR and autologous bone graft with and
without PRP.

MATERIALS AND METHODS

The patient was a medically healthy 37-year-
old white man with no underlying systemic
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disease, as assessed by medical history screen-
ing. The patient had a diagnosis of generalized
chronic periodontitis with localized aggressive
sites and was treated accordingly. Periodontal
treatment consisted of oral hygiene instruc-
tions, scaling, and root planning, plus the
extraction of the upper right second molar,
which had probing depth up to 13 mm; class |l
furcation in the buccal, mesial, and distal
furcation; and mobility of llI; therefore, it was
considered hopeless.

After 6 weeks, the patient was reevaluat-
ed and treated with an apically positioned
flap in the maxillary posterior sextants. At the
end of active periodontal treatment the
patient was considered periodontally stable
and enrolled in an active maintenance
program. At that time the patient was
considered eligible for reconstructive thera-
py. He exhibited good oral hygiene, had
ability to maintain periodontal health, and
had no contraindications for dental treat-
ment. Informed consent was obtained be-
fore treatment.

Based on clinical and radiographic find-
ings, the patient had a bilateral ridge defect
class Il according to the Siebert classifica-
tion.> As seen by computerized tomography
(CT) scan analysis, the vertical defect was
such that placement of implants was not
possible without previous ridge augmenta-
tion. The patient chose to have the missing
teeth replaced by endosseous implants,
including preimplant bone augmentation
procedures. At the time of surgery 50 mL
of blood was drawn from the patient in a
sterile test tube containing anticoagulant
and processed in a PRP machine (Implant
Innovation Inc, West Palm Beach, Fla) ac-
cording to the manufacturer’s instructions.

Surgical technique

The patient was premedicated with amoxi-
cillin and 1 g twice a day at the beginning of
the day of surgery and continuing for 1 week.
The 2 sites were treated the same day. After
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administration of an appropriate local anes-
thetic consisting of mandibular nerve block
and local infiltrations with lidocaine 2%
with epinephrine 1:100 000 for a total of 4
carpules, an initial incision was made on the
midcrest. Vertical releasing incisions were
placed at the mesial and distal line angles of
the approximating teeth at a reasonable
distance from the anticipated edges of the
membrane. On the buccal side, a full-
thickness flap was elevated up to the
mucogingival junction and continued as a
partial-thickness flap. The underlying perios-
teum was then reflected to expose the
defect. On the lingual side, a full-thickness
flap was raised in the beginning, and then at
the base of the flap a partial-thickness
incision was made to release it coronally.
This partial-thickness release was made well
above the milo-hyoideum attachment. The
above incisions and flaps were raised to
allow eventual coronal displacement of both
the lingual and buccal flaps in order to
achieve a tension-free primary closure over
the vertically augmented area.

The ridge was extremely resorbed in both
the apicocoronal and buccolingual dimen-
sion as estimated on the CT scan evaluation
(Figure 1a). After exposure, the ridge was
thoroughly debrided, and its status was
recorded by intraoral photography. Intra-
marrow penetration to allow blood perfu-
sion of the recipient site of the graft was
achieved with a small round bur. Two
stainless steel screws, 5-7 mm long, were
positioned on the ridge to ensure space
maintenance under the membrane on one
side (Figure 2a). The graft material consisted
of approximately 1 mL of autogenous
material harvested from a contiguous area
to the one to be treated by a scraping
instrument (MX Grafter, Maxilon Laborato-
ries, Inc, Hollis, NH).

At the test (autologous + activated PRP)
side, once the recipient site was prepared,
calcium chloride and bovine thrombin were
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Ficure 1. Computerized tomography scan. (a) Preoperative view showing insufficient bone in the
apicocoronal and buccolingual dimension to place implants according to the prosthetic needs. (b)
Postoperative view showing a robust bone regeneration of about 4 to 5 mm in the area corresponding
to the radiopaque marks on the surgical stent. (c) At the contralateral side new bone formation is
noticeable around the tenting stainless steel screw placed for space maintenance under a nonresorb-

able membrane.

slowly added to the PRP to begin platelet
aggregation and activation, and this mixture
was then added to the bone graft. The graft
material was then easily placed in the defect
in different layers. A nonresorbable expand-
ed polytetrafluoroethylene (e-PTFE) titani-
um-reinforced membrane (GoreTex, Flag-
staff, Ariz) of suitable size was trimmed and
positioned over the defect, extending at
least 2 mm in all directions onto sound bone.
Care was taken to avoid contact with

adjacent teeth. The membrane was then
fixed to the bone surface with titanium
fixation pins 3 mm long (Ace Surgical,
Brockton, Mass).

A tension-free primary closure of the
flaps was achieved with nonresorbable,
interrupted e-PTFE sutures. Postsurgical care
included completion of the antibiotic cycle,
nonsteroidal analgesic as needed and chlor-
hexidine gluconate 0.2% twice daily (Dento-
san, Pagni, Florence, Italy) for 2 weeks to
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FiGUREs 2 AND 3. FIGURE 2. (a) Clinical view of the edentulous ridge with 2 stainless steel screws in place
before ridge augmentation. (b) Clinical view of the same area showing the screws completely covered
by the newly regenerated bone. FiGure 3. Panorex view. (a) Preoperative view showing contralateral
edentulous area in the mandible to be treated with vertical ridge augmentation before implant
placement. (b) Follow-up panorex 6 months after contralateral augmentation: the left side is treated
with guided bone regeneration and autologous bone graft, the right side in the identical manner with
additional platelet-rich plasma.

enhance plaque control. Sutures were re-
moved 2 weeks after surgery. The membrane
was kept in place until the time of implants
placement, at 24 weeks. Healing was normal
and unremarkable.

Bone-core sampling and histology

Endosseous implant fixtures were inserted
6 months after the grafting procedure at
both test and control sites. At the time of
implant surgery, the patients received an
appropriate local anesthetic followed by
elevation of a full-thickness mucoperiosteal
flap. Augmentation of ridge height and
width and localization of the grafted sites
were established intraoperatively by com-
parison with initial photographs and radio-
graphs (Figures 1b, 2b, and 3).

At the time of implant positioning, a
surgical trephine of 2 mm ID (Implant Innova-
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tion) was used to prepare the implant site and
at the same time to harvest a core biopsy
(Figure 4a and b). The implant fixtures were
then inserted and the flaps were repositioned
and sutured. The 2 samples, approximately 4
to 5 mm long, were immediately fixed in 4%
formaldehyde (freshly made from paraformal-
dehyde) in 0.1 M phosphate buffer, pH 7.2.
After washing in phosphate buffered saline,
samples were decalcified for 3 hours in a
standard solution of ethylenediaminetetraace-
tic acid disodium, potassium sodium tartrate,
and diluted hydrogen chloride in distilled
water, pH <1 (RDO solution; Du Page Kinetic
Laboratories, Inc, Downers Grove, lll), post-
fixed in 4% formaldehyde for 2 hours and
routinely embedded in paraffin. Sections 5 um
thick were stained with hematoxylin and eosin
and examined under transmitted and polar-
ized light microscopy.®
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FiGures 4 AND 5. FIGURE 4. (a) Implant site preparation. The middle implant site is prepared with a surgical
trephine of 2 mm internal and 3 mm external diameter to allow core harvesting. (b) Core bone biopsy
of approximately 4-5 mm obtained with the surgical trephine bur. FIGURE 5. Histologic evaluation
(hematoxylin and eosin). (a) Platelet-rich plasma (PRP) side. (b) Side without PRP. Representative
histologic view under transmitted light microscopy. Similar features were observed in all the sections
enclosed in this report. The newly formed bone is recognizable for the presence of osteocyte
containing lacunae and for the woven structure. The intertrabecular spaces exhibit a mild degree of

fibrosis but no features of inflammatory reaction.

ResuLTs

At the time of implant insertion, clinical and
radiographic evaluation revealed appropri-
ate bone regeneration in the test and control
sites (Figures 1, 2, and 3). At the histologic
level, decalcified sections clearly showed
graft particles surrounded by intimately
apposed newly formed bone (Figure 5).
Distinct cement lines were frequently evi-
dent at the interface between graft material
and the newly formed bone. Osteocyte-
containing lacunae were easily recognized
within the new bone. The intertrabecular
spaces exhibited a mild degree of fibrosis
without signs of inflammatory reaction.
Notably, a lack of fibrous encapsulation was
evident in all the samples. Polarized light
microscopy revealed a predominant woven

rather than lamellar structure of the newly
formed bone.

DiscussioN

Bone resorptive patterns may prevent the
placement of endosseous implants. Many
techniques have been described to create a
more favorable surgical site for implant
placement, ranging from socket preserva-
tion” to maxillary sinus elevation® and
horizontal®'" and vertical’>'* ridge aug-
mentation. Bone grafting may be accom-
plished through the use of autogenous
grafts,'>'® allografts,'” xenograft,'® or allo-
plastic material.'”” As each graft material
features specific advantages and limitations,
loading the grafts with osteoinductive
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agents (ie, growth factors) has been pro-
posed to enhance new bone formation.?
Even though attractive in terms of results
and risk-benefit ratio, the use of growth
factors and their handling in a private dental
setting is undeniably complex and unfavor-
able in terms of cost-effectiveness. Recently,
it has been shown that adding PRP to
cancellous bone grafts to repair extensive
mandibular defects resulted in a faster
maturation rate and a greater bone density
than in grafts without PRP."? These results
have been related to the availability of a
higher concentration of platelets (more than
3 times the one in the original blood), which
are a well-known source of growth factors,
including platelet-derived endothelial cell
growth factor and transforming growth
factor beta. Because these factors are known
to play a critical role in cell proliferation, and
angiogenesis,>* the increase of their con-
centration in the microenvironment can
explain both the faster maturation rate and
the greater bone density in grafts implanted
with PRP.> Recently, a systematic review
concluded that evidence for beneficial ef-
fects of PRP in sinus elevation appeared to
be weak and no conclusions can be drawn
about other applications of PRP in den-
tistry.’

Lately it has been suggested that massive
bovine thrombin addition may interfere with
the 3-dimensional fibrin architecture,®? and
an alternative slow polymerization, without
chemical addition, may generate a fibrin
network very similar to the natural one. Such
a network may leads to a more efficient
bone regeneration.??

CONCLUSIONS

In this patient, 6 months after bone grafting
the mandibular bilateral defects were regen-
erated. Clinical, radiographic, and histologic
results showed that bone volume and
maturation could allow implant placement
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in both treated areas. The results were in fact
comparable in both sites at the time of
implant placement. This case report does not
address whether the PRP-treated side reached
maturation earlier or whether activation of
the PRP with thrombin altered the availability
growth factors in the graft. It can be con-
cluded that GBR is a viable method to restore
vertically deficient bony ridge with or without
addition of bovine thrombin/calcium chloride
activated PRP.

ABBREVIATIONS

CT: computerized tomography

e-PTFE: expanded polytetrafluoroethylene
GBR: guided bone regeneration

PRP: platelet-rich plasma
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