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ABSTRACT

The success of dental implant treatment is being adversely affected by the excess alveolar crest
resorption. Many techniques including bone augmentation, guided bone regeneration, ridge split and
alveolar distraction techniques have been implemented successfully to overcome this problem. Ridge
split technique is based on separation of the buccal and palatal cortical bone into two separate cortical
plates in the horizontal plane and augmenting in between using various bone substitutes or placing im-
plants directly. The main advantage of this technique is that it allows the augmenting bone horizontally
while preserving the buccal cortical plate.

In this case report, the treatment of maxillary horizontal ridge deficiency in edentulous patient was
described in steps using piezosurgery, mini-distractors and xenogenic bone substitute. Fixed prosthetic
restorations were delivered at the implant placement surgery based on immediate loading protocol.
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Dental implant tedavisinin basarisi alveolar kretin asir1 rezorpsiyonlardan olumsuz etkilenir. Kemik
greftleme yontemleri, yonlendirilmis kemik rejenerasyonu, kret ayirma ve alveoler distraksiyon tek-
nikleri bu problemin ¢éziimii i¢in basartyla uygulanmaktadir. Kret ayirma-genisletme yontemi, bukkal
ve palatal kemik kortekslerini horizontal yonde iki kortikal laminaya ayirarak (ridge split) inley tarzda
cesitli kemik greftleri veya dogrudan implant yerlestirilmesi esasina dayanir. Teknigin en 6nemli avantaji,
bukkal kortikal tabakanin korunarak, kemigi horizontal yonde genisletmeye izin vermesidir.

Bu olgu sunumunda, iist ¢enesi total digsiz olan hastada, maksiller alveoler kretin horizontal yondeki
yetersizliginin piezocerrahi aygit, mini-ekspandir ve ksenojenik kemik grefti kullanarak rehabilitasyo-
nu basamaklar halinde anlatilmistir. Cerrahi girisimler ile ayni seansta yerlestirilen implantlar hemen
yiikleme prensipleri uyarinca yiiklenerek sabit protetik restorasyonlari tamamlanmistir.

Anahtar Kkelimeler: Kret ayirma, maksilla alveoler ekspansiyon, mini-ekspandir, piezocerrahi,
dental implant
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Introduction

Today in dentistry, the primarily preferred
technique for the replacement of missing
teeth and for the rehabilitation of oral func-
tions is the implant-supported fixed pros-
thetic restorations. Following the loss of
natural teeth, a quick resorption occurs in
alveolar ridges, being more distinct in the
first 6 months and as a result, there might not
be enough volume of residual bone to allow
for inserting dental implants. It is known
that the alveolar bone resorption starts first
in horizontal and then in vertical direction
and that it is seen more pronounced on the
buccal than the palatal/lingual surface of the
alveolar ridge (1).

For cases when there is not enough vol-
ume of bone to place dental implants in the
alveolar ridges, the augmentation methods
described as implant preparation surgery and
intended to increase the bone volume have
been defined (2, 3). Among the fundamental
techniques can be counted the methods of
inlay or only autogenous bone augmentation
(4); guided bone regeneration (GBR) (5,
6); alveolar distraction (7), as well as ridge
splitting and augmentation (8-10). It has been
reported that, in selected cases where the
vertical bone volume is preserved but the
horizontal volume is not sufficient, the ridge
splitting and augmentation techniques can be
successfully implemented (11).

The ridge splitting and augmentation
method can be deployed in cases where the
alveolar ridge is as wide as 3-5 mm and as
high as 8-10 mm (12). The technique is based
on splitting the alveolar ridge into two cor-
tical plates as buccal and palatal/lingual in
corono-apical direction in a depth of 6-8
mm starting from the top of the ridge. The
buccal and palatal/lingual segments are not
completely separated from the base during
the splitting, and the apical connection is

preserved in the form of green stick fracture.
The ride split technique is mainly used in
maxilla, while it is rarely preferred due to the
extremely cortical structure of the mandible.
The technique can be applied in single step,
which involves splitting of ridges and place-
ment of implants; and in two steps involv-
ing splitting of ridges and a waiting period
of 4-6 months following the augmentation
before implant placement surgery (12). The
piezoelectric surgical devices implemented
for conducting bone osteotomy through the
use of micrometric ultrasonic vibrations have
been widely used in recent years in maxil-
lofacial surgery. Its biggest advantages are
that it allows for cutting with micrometric
sensitivity while cutting hard tissues, it of-
fers a clear vision of the surgical site due to
its cavitation effect, it does not cause any
damage to the soft tissues while performing
these cuts, and that the bone tissue heals
more quickly and seamlessly, after the cuts
made by piezosurgery device (13, 14).

Starting from the treatment planning,
this article presents in steps the ridge split-
expansion and xenogenic bone augmentation
method, which we implemented by using
piezosurgery device and mini-expanders in
an edentulous patient.

Case Report

The 63-year-old female patient applied to
our clinic with the demand of fixed prosthesis
for her totally edentulous maxilla. The pa-
tient’s past medical history showed that there
was no systemic problem, and the clinic and
radiologic examinations showed that the al-
veolar ridge volume was adequate in vertical
direction but it wasn’t adequate in horizontal
direction for endosseous implant placement.
According to the Computed Tomography
(CT) scan views, the width of the alveolar
ridge was between 3-5 mm (Figure 1, 2).
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Figure 1. In axial CT view, the alveolar crest was observed to be insufficient in the horizontal direction (white
arrow) (A), the schematic drawing shows the ridge split technique planned to be applied (B), the axial CT
view reflecting the appearance of substitute after the ridge split and then augmentation with xenograft (C).

Figure 2. Clinic and 3D-CT constructed view of patient’s edentulous maxilla.

In order to be able to apply implant sup-
ported fixed prosthesis to the patient, ride
split-expansion and bone augmentation had
to be made in the whole arch of maxilla.

Surgical Technique

Under local anesthesia, full thickness
mucoperiosteal incision was made in a
manner so that they would remain in 1 mm
palatal of alveolar ridge, but the mucoperi-
osteal flap was not reflected (Figure 3A).
Following the line of mucosal incision, the
insert of the piezoelectric device (Piezos-
urgery II, Mectron, Italy) was placed in the

mucosal incision line till the tip of the insert
reached to the top of the alveolar crest and
then the crestal bone was cut horizontally
through saw insert (OT2) (Figure 3B). The
depth of the bone cut was adjusted with
the help of depth line marks found on saw
insert.

Mini-expanders were used for adjusting
the alveolar ridges horizontally (Mr. Cu-
rette Tech, Korea). The wings of expand-
ers placed inside the bone with their edges
closed were opened step by step to ensure a
controlled ridge expansion in bucco-palatal
direction. We continued on horizontal expan-
sion through the whole arch (Figure 3C).
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Figure 3. A) Full thickness mucoperiosteal incisions were made in a manner so that they would remain in
1 mm palatal of alveolar ridge crest, B) Following soft tissue incision, horizontal bone cuts were performed
through saw insert (OT2), C) use of mini-expanders for horizontal splitting of alveolar ridges.

In parts where horizontal expansion was
achieved, xenogeneic bone substitute ob-
tained from bovine (Cerabone, Botiss, Ger-
many) were used as augmentation material
in inlay manner. Bone grafts were covered
by oxidized cellulose polymer (Surgicel,
Ethicon, USA). Following the expansion
of alveolar ridge in the direction of bucco-

palatal (Figure 4A), the soft tissues were
kept together through interrupted sutures
and left for secondary healing (Figure 4B).
Following a healing period of 4 months for
the consolidation of one augmentation and
healing of wound, dental implant treatment
planning was initiated (Figure 4C).
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Figure 4. Following the expansion of alveolar ridge in bucco-palatal direction the spaces created by expan-
sion were filled with xenograft. Bone grafts were covered by oxidized cellulose polymer (Surgicel, Ethicon,
USA) (A), the soft tissues were hold together with nterrupted sutures and left to secondary healing (B). The
clinical view of the patient after a healing period of 4 months (consolidation of bone augmentation) and
uneventful wound healing (C).

The CT images of the patient were in-
spected in implant planning program to plan
the fixed prosthesis in maxilla (Figure 5A).
Surgical stent was used to place dental im-
plants according to flapless surgical method
(Implant Direct, Legacy, USA) (Figure 5B).
Implant stability was evaluated through in-
sertion torque value (ITV) and implant sta-
bility quotient (ISQ).

The implant stability quotient values

(ISQ) and the insertion torque values (ITV)
were interpreted in combination and it was
concluded that the implants were suitable for
immediate functional loading through tem-
porary crowns. The abutments were placed
on the implant fixtures with screws (Implant
Direct, Legacy Implant System). The labora-
tory studies were completed within 24 hours
and the plastic crowns were temporarily ce-
mented (Figure 5C).

Figure 5. CT views were reviewed using implant program to plan the fixed prosthesis in maxilla (A). The
implants were placed by flapless method using surgical stent (B). The laboratory studies were completed
within 24 hours and the plastic crowns were temporarily cemented (C).

Following a waiting period of six months,
the permanent restorations were delivered
through cemented, 3-zirconia bridges. The
control panoramic radiography indicated that
the implant and prosthetic structured had a

satisfying concordance. Through endosse-
ous dental implant placement, the totally
edentulous case was satisfactorily treated
with fixed prosthetic restorations (Figure 6).
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Figure 6. After 13 months of ridge split and bone augmentation surgery, the % profile (left), and clinical
pictures (right top) and panoramic radiography (right bottom) of the patient.

Discussion

Ride split technique is based on splitting
of edentulous alveolar ridge into two cortical
plates as buccal and palatal/lingual through
a sagittal cut and expansion of it in buccal
direction by use of various instruments. It has
been reported that if the restrictions of tech-
nique is understood well and if it is applied
accurately, it might be alternative to other
methods such as guided bone regeneration
(GBR) or block bone grafting (15-17).

It is accepted as prerequisite for ride split
technique that the ridge width must be at least
3 mm in horizontal direction, and at least 8
mm in vertical direction (15). According to
the Jensen et al. (12), in cases when the alve-
olar ridge width is below 3 mm, the splitting
procedure will result in unfavorable fractures
of the plates, due to the fact that, in such
cases, the buccal and palatal cortical plates
conjoin to include to medullar bone tissue

in between them. For the same reason, as in
mandibular ridges, the technique has limited
usage in compact bone fields. On the other
hand, the splitting technique is not conveni-
ent for ridges with irregular alveolar defects
or excessive vestibular protrusion, GBR or
onlay grafting methods can be preferred.
Jensen and Ellis (18) developed “book bone
flap” technique as alternative for irregular
ridge defects. In such technique, as different
from the standard method, the buccal corti-
cal bone is separated from the alveolar base
with periosteal connections preserved and it
repositioned as desired.

In ridge split technique, in bone cuts made
in sagittal direction along with the ridge,
manual tools such as osteotome or rotary
instruments such as diamond disc and fissure
burr are used as standard of care. In recent
years, however, the device developed by Ver-
collotti, namely piezosurgery and operating
according to piezoelectric ceramic principles
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and able to perform bone cut with micron
sensitivity have been preferred (13, 19). The
piezosurgery device is primarily preferred
in bone surgery also by the authors of this
study (13, 14, 19-22).

In ride split technique, as different from
the block bone grafting, there is no need
for a second surgical field. It has been re-
ported that since the loose cancellous bone
is pressed during the procedure, they attain
a more compact structure and the tendency
of buccal cortical plate to turn into its former
position contributes to the primary stabil-
ity of implants. As a result of 5 years long
follow-up of 97 implants placed trough the
ride split technique, Engelke et al. (15) re-
ported less postoperative infection compared
to the GBR technique supported by mem-
brane, in addition to a cumulative success
rate of 86.2%. In their literature reviews,
Aghaloo and Moy (11) looked at various
augmentation techniques and determined
that the implant success rate was 95.5% in
GBR technique, 90.4% in onlay graft tech-
nique and 94.7% in distraction osteogenesis
technique. Chiapasco et al. (3) reported the
survival rate of implants placed by ride split
technique was between 91% and 97.3% (94
at average), and implant success rate as be-
tween 86.2% and 97.5% (95.5 at average).
In their clinic studies, Gonzalez-Garcia et al.
(17) found that the average “implant stability
quotient” (ISQ) of implants placed by ridge
split technique was 69.48, and the implant
survival rate was 100%.

Conclusion

The ridge split technique is a reliable
method and its application yields predict-
able results for horizontal augmentation of
narrow ridges in anterior region of maxilla.
Having chosen right cases, it allows for plac-

ing dental implant in the same session. Espe-
cially with the development of piezosurgery
inserts and alternative equipments, it may
have a widespread area of usage in implant
dentistry in years ahead.
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