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{ this preliminary article is to present a new surgical technique that,
ise of modulared-frequency prezoelectric energy scalpels, permits
of the ridge and the placement of implants in single-stage surgery
at were not previously possible with any other method. The tech-
the separation of the vestibular osseous flap from the palatal flap
diate positioning of the implant between the 2 cortical walls. The
strates the ridge expansion and positioning of implants step by
fquality 1 to 2 with only 2 to 3 mm of thickness that is maintained
cight. To obtain rapid healing, the expansion space that was creat-
itioning of the impiant was filled, following the concepts of tissue
ith bioactive glass synthetic bone graft material as an osteocon-
and autogencus platelet-rich plasma as an osteoinductive factor
svered with a platelet-rich plasma membrane. A careful evaluation
n reopened after 3 months revealed that the ridge was mineralized
at a thickness of 5 mm and the implants were osseointegrated. {int
Restorative Dent 2000;20:359-365.)
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The presence of a thin edentulous
ridge in the maxilla represents a clin-
ical situation in which the positioning
of endosseous implants can be com-
picx, and al times impu::ibic, e
single surgical operation. In fact, the
minimum thickness of the implant
site for the standard method, that s,
with preparation of the implant site
using burs, is at least 6 mm to permit
the positioning of a 3.75-mm implant
and the maintenance of a buccal and
palatal wall of at least 1 mm.
When the thickness of the ridge
is reduced to about 4 mm in the
most coronal position and the vol-
ume increases in the apical direc-
tion, preparation of the implant site
with burs produces a dehiscence
thatis generally vestibular and leads
to the exgosure of several millime-
tars of the thread of the implant. This
dehiscence has to be considered a
defect to be treated with additional

=

therapy,>® such as bone grafting
and/or guided bone regeneration.
This factor reduces the predictability
of the treatment because of eventual
membrane collapse, exposure, and
infection, with incomplete reforma-
tion of the bone.” When atrophy is
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tioning of the implants at the same

fime as the exparnsion, which consists

of distancing th
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formation of an

c vestibular crestal
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morphologic characteristics that are
extremely favorable to bone heal-
ing. In fact, the tissue repair is pro-
tected from microtraumas by the
presence of the vestibular and palatal
cortical walls and is comparable to a
fracture rima characterized by a valid
vascular supply and a rich osteoin-
ductive cellularity, which comes from
the diversion of the medulla.

Both of these expansion tech-
nigues make use of the elasticity of
the bone ridge and are recom-
mended in the presence of tender
quality bone (Types 3 to 4), but they
have mechanical limits when the
residual bone is extremely mineral-
ized because the mechanical expan-
sion maneuvers can produce uncon-
trolled fractures. When inelastic
cortical walls are separated, the
eventual fracture of one of the walls
produces the total detachment of
the vestibular cortical bone and the
consequent interruption of the vas-
cularization process, provoking bone
death and the loss of the implants.

It is the author's opinion that the
traditional mechanical expansion
methods cannot be used with pre-
dictable outcome in the presence of
a very mineralized bone ridge as
is often seen in a long-standing
edentulous zone. The basis of the
new piezoelectric ridge expansion
technigue is the use of variable-
frequency piezoelectric energy as a
powerful and efficacious surgical
force that is able to cut bone without
uncontrollable traumas. This permits
the expansion of the edentulous
ridge no matter what the quality of
the bone, even in the case of the
most mineralized.

This new method, which is pre-
sented here as a case report, permits
the surgeon to obtain the expansion
of a very mineralized bone ridge
(quality 1) of 2 to 3 mm in thickness
at the same time as the positioning
of the implants, intervening where it
has been impossible with other tech-
niques. The fundamental idea on
which piezoelectric surgery is based
is the use of a surgical force that is
able to cut bone according to the re-
guirements of the case, with a pow-
erful and precise energy and without
excessive traumas or the risk of frac-
turing the ridge.

Method and materials

The patient was a man of 55 years
of age. His medical history indi-
cated arterial hypertension that was
under medical treatment. His den-
tal history included precocious loss
of the left lateral incisor, canine,
first and second premolars, and
molar about 20 years previously.
During the clinical examination, a
ridge defect with reduction in the
thickness of the bone, which ap-
peared to be thin, was diagnosed.
A computed tomographic (CT)
scan demonstrated adequate ridge
height, and the paraxial lines of the
implant sites showed a thickness
of less than 3 mm for the entire
development of the apical crown.
The bone quality was Type 1 to 2,
and the cancellous residue only
appeared as a line of minor radi-
olucency separating the vestibular
cortical bone from the palatal bone
(Fig 1.
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for 5 days was prescribed. The post- teeth, and rinse with a saline solution
operative pain was controlled with twice a day for another 2 weeks.

100 g of nimesulide (Aulin, Helsinn
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were extended into the vestibule. A
mucoperiosteal flap of the total
thickness of the summit of the bone
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Fig 7
with a 2-mm twist dri

Impfant sites have been created

| following the use of

piezoelectric osteotome V3.

Fig 10 View of the
implants, which main
bone flaps. Piezoelectric scalpel M1 cre-

ates microopenings d

Fig 8 View of the expanded ridge after
the posftioning of the implants.

Fig 9 Lateral view after positioning of
the implants: the integrity of the vestibufar
cortical wall without dehiscence or fenes-
tration can be observed.
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Fig 11 Gel formed of bivactive glass syn-
thetic bone graft material and autogenous
PRP obtained from a 50-mL venous blood
sample 30 minutes before the surgery.

(Fig 2). The top of the ridge was lev-
eled with a diamond bur to obtain a
uniform surface of 2.5 mm in thick-
ness (Fig 3). A horizontal incision was
then made in the middle of the ridge
with the first piezoelectric scalpel,
V1 (Mectron Piezo Surgery Device),
and 2 releasing incisions were made
to a depth of 5 mm in the vestibular
bone (Figs 4 and 5). Another 2
scalpels of greater length and thick-
ness were successively inserted api-
cally to obtain a mobile vestibular
flap (Fig 6).

Fig 12 Implants are in position and the
surgical wound is filled with the bone graft
material and PRP

The implant site was prepared
with a 2-mm twist drill and a piezo-
electric osteotome of 3 mm, above
all on the palatal side (Fig 7}, to
obtain an apical implant alveolus
that guaranteed the primary stability
of the 2 implants; this would ensure
that, once inserted, the implants
would not undergo dehiscence or
fenestration, but maintain their sep-
arate bone surfaces (Figs 8 and 9).
Microopenings were appositely cre-
ated in the vestibular and palatal
bone flap with an M1 insert to
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Fig 14 Flaps are sutured on 2 sides with
horizontal mattress stitches on the perios-
roum; normal stitches are used on the

upper surfsce.

Fig 15 View of the ridge after 3 months,
at reopening: it is possible to see the
heads of the implants through the palatal
mucosa. The implants arc in a vestibuiar
position without keratinized tissue.
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encourage medullar bleeding (Fig
10). The bone defect obtained by
the separation of the bone flaps was
filled with Biogran {Orthovita), a
bicactive glass synthetic bone graft
material, and autogenous platelet-
rich plasma (PRA) gel activated with
Botropase (Botropase batroxobina,
AIC Ravizza Farmaceutici) (Fig 11),
which was then compacted and
measured with a|periodontal probe;
the ridge then had a thickness of 5
mm (Fig 12). The ridge was covered
with a PRP membrane (Fig 13) to
protect and stabilize the graft. The
flaps were then jsutured on 2 sides
with horizontall mattress stitches
(Vicryl # 4/0, Ethicon/Johnson &
Johnson) (Fig 14).

Three months after the ridge
expansion, the second operation
was performed to discover whether
the implants had taken. At this time
it was possible to see the implants
under the mucosa in the absence of
keratinized tissue (Fig 15). A palatal
incision was made to design a flap of
mixed thickness that opened toward
the vestibule to guarantee about 3
mm of adherent gingiva on the
vestibular side of the healing abut-
ments {Fig 16). The ridge was well
mineralized with & thickness of 5 mm
{Figs 17 and 18}, the implants were
osseointegrated; and there was no
sign of dehiscence or fenestration
on the vestibular side (Fig 19).

Results
During the secand surgery, which

was carried out after 12 weeks,
the bone ridge appeared to be

stabilized at a thickness of 5 mm, an
increase of 2 to 3 mm. The implants
were stable and perfectly osseoin-
tegrated. The bone fracture rimas
of the releasing incisions appeared
secure. The bioactive glass with PRP
appeared to be mineralized. The
vestibular and palatal cortical sur-
faces were eutrophic and did not
show signs of dehiscence or fenes-
tration.

Discussion

This work presents a pilot study for
the clinical use of piezoelectric
surgery to expand thin edentulous
ridges, even with a very mineralized
residual bone crest. The possibility of
expanding the ridge and positioning
implants in single-stage surgery has
been the object of continuous re-
search in recent years. For example,
the ridge expansion osteotomy of

Summers 416

permits the position-
ing of standard implants (3.75 mm)
in ridges of about 4 mm in thickness.
This technique provides for the ex-
pansion of a single implant site, mak-
ing use of the characteristics of bone
elasticity: the bone gradually cedes
to pressure exercised from inside by
the positioning of ostectomes of in-
creasing diameter until it is able to
receive an implant that stabilizes the
new thickness obtained from the dis-
location of the bone tissue in the
vestibular and palatal directions.
The osteotomy method is very
effective in bone of quality 3to 4 be-
cause it offers better expansion and
primary stability. In the case of more
mineralized bone (quality 1 to 2), this

method is limited by the physical
nature of the material, which lacks
the elasticity that can be overcome
by the mechanical pressure of the
osteotomes; this necessitates the use
of burs and osteotomes that mostly
leads to fractures that are responsible
for notable dehiscence and/or fen-
estration and loss of the primary sta-
bility of the implants. Instead, in
these situations it is possible te use
the manually fractured bone flap
technique, but only with a ridge of at
least 3 to 4 mm in thickness on the
cortical side, and only if the ridge
has development with an increase in
volume in the apical direction.

When bone atrophy is more
severe because the edentulism is
long standing, and the residual ridge
is less than 3 mm, the bone is often
of a very mineralized quality charac-
terized by 2 cortical bones separated
by a thin cancellous layer. The reha-
bilitation of such advanced anatomic
situations with implants has untif now
been treated in 2 surgical stages, in
the first of which bone is grafted to
increase the volurme, with implant
placement in the second.

The new piezoelectric ridge ex-
pansion technique as demonstrated
in this case report permits implant
therapy in anatomic situations pre-
viously impossible in a single-stage
surgical operation. In fact, the use of
variable-frequency piezoelectric
energy scalpels separates the bone
flaps without the risk of accidental
fracture because of excessive
trauma. The case in this report was
characterized by a severe anatomic
difficulty that required very careful
surgical attention, but it is symbolic
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