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Abstract: The aim of this work was to present the LeFort I segmented osteotomy in consecutive patients using the 
piezoelectric system. A descriptive study was designed for patients operated on between November 2012 and 
January 2014. All the patients presented some type of skeletal anomaly and underwent orthognatic surgery via 
piezoelectric osteotomies. Each maxillary surgery was developed with that system and those patients who also 
received osteotomies with a reciprocating saw were excluded. Surgical time and complications were analyzed. 19 
patients underwent surgery consecutively with an osteotomy average time of 45 minutes. The patients operated on 
at the beginning were longer surgeries, whereas the final cases were 40 minutes. No type of laceration of vascular 
elements or laceration of palatal tissue was observed. The protocol was fully implemented, incorporating all the 
advantages of piezoelectric systems. It is concluded that the LeFort I segmented osteotomy can be performed with 
low risk of injuring soft tissues and in a time probably less than 50 minutes for the maxillary osteotomy.
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Introduction 

Nowadays, piezoelectric systems have modi-
fied aspects in osteotomies techniques [1, 2]. 
These are systems characterized by the well 
defined and the clear osteotomy with low risk of 
injury to the surrounding soft tissue [3].

Labanca [3] conducted a broad review of the 
procedures performed in maxillofacial surgery 
with a piezoelectric system, showing mainly 
experiences of the best-known procedures. The 
results are favorable and describe advantages 
of using this system, including reduction in 
nerve injuries, sinus membrane and dura mater 
mainly due to the increased refrigeration and 
the selective cut that the system makes exclu-
sively on mineralized tissue [4]. In addition, with 
the piezoelectric system there is a statistically 
more favorable bone repair both quantitatively 
and qualitatively than with traditional mechani-
cal systems [5]. 

One relevant aspect in the development of the 
technique is that the learning curve is relatively 

low; for surgeons, well trained in the conven-
tional surgical technique; the changeover to a 
piezoelectric system with low morbidity can be 
rapidly incorporated into the surgical technique 
[6]. 

The aim of this study was to describe the devel-
opment of the segmented maxillary osteotomy 
with exclusive use of piezoelectric systems in 
consecutive cases.

Materials and methods

A descriptive cross-sectional study was desi- 
gned and implemented in the Division of Oral 
and Maxillofacial Surgery at the Universidad de 
La Frontera, Temuco, Chile and in the private 
clinic of one of the authors (S.O.). The patients 
included in the study were informed of its scope 
and signed an informed consent.

Patients were included with no distinction of 
age or gender that underwent surgery between 
November 2012 and January 2014 by LeFort I 
segmented osteotomy (considering two to four 
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segments). The patients had been diagnosed 
with class I, II or III facial deformity, facial asym-
metry or anterior open bite deformity. Patients 
with not requirement of maxillary segmenta-
tion, patients with previous maxillofacial treat-
ment such as osteogenic distraction, patients 
with a history of facial trauma or a diagnosis of 
maxillofacial congenital anomaly were exclud-
ed from the study. 

Surgical technique 

For the osteotomies, the Piezotome2® was 
used in D4 mode (Satelec Acteon). Under gen-
eral anesthesia and standard conditions of 
hypotension, the procedure began with an inci-
sion with an electroscalpel over 8 mm from the 
mucogingival line, covering the distance from 
the first right premolar to the first left premolar. 
Once the maxilla had been exposed and the 
pyriform aperture released, the position of the 
osteotomies was determined.

This began with the BS1 tip (straight 10 mm 
deep and 2.5 mm wide), executing the LeFort I 
osteotomy from the right side between the pyri-
form aperture and the maxillary zygomatic but-
tress. Then the BSL tip (straight 1.5 mm deep, 
3 mm wide and 1 mm thick) was used for the 
osteotomy behind the maxillary zygomatic but-
tress as far as the pterygoid fossa; the same 
procedure was used for the contralateral oste-
otomy. Then the curved Obwegeser osteotome 
was used in the pterygoid fossa, a vomer chisel 
in the nasal septum and with the BSL tip the 
osteotomy was performed on the medial wall of 
the maxillary sinus, following up to 20 mm pos-
terior. Access was gained with Wagner osteo-
tome to finalize the osteotomy of the medial 

wall of the maxillary sinus. At no stage was a 
reciprocating saw or drill used, nor a malleable 
retractor in the nasal fossa or external irriga-
tion, using the irrigation integrated into the sys-
tem exclusively. 

Before that maxilla was in LeFort I down frac-
ture, the osteotomies for the segmentation are 
marked with a CS3 tip (10 mm of cut) (Figures 
1 and 2) and subsequent to the maxillary infe-
rior repositioning, maxillary mobilization and 
hemostasis, the segmentations were made 
beginning with the CS3 tip (10 mm of cut) on 
the vestibular surface at dental level until 
reaching the upper limit of the osteotomy. The 
osteotomy continued on the palatal surface, 
starting from the posterior sector of the palatal 
bone and following through the maxilla until 
communicating with the anterior maxillary area, 
always reaching until the palatal periosteum 
could be felt. To finish, the osteotomy was 
extended with the BSL tip into the vestibular 
sector in order to communicate with the palatal 
cortex (premaxila area mainly). Alternatively, 
the CS1 tip was used to optimize the cutting 
surface but at no time were drills, saws or chis-
els used to perform the osteotomies and a 
T-shaped chisel was used when finalizing the 
procedure to render the segments mobile 
(Figure 3).

The data were studied descriptively, analyzing 
the time spent on the maxillary surgery, the 
injuries generated in the palatal soft tissue, the 
associated complications and the subjective 
characteristics of the procedure.

Results

19 consecutive patients aged between 17 and 
34 years underwent surgery with the technique 
described. In all the procedure was done with-

Figure 1. BS1 tip in position to perform the segmen-
tal osteotomy in the right side of the maxilla.

Figure 2. LeFort I osteotomy and partial segmented 
osteotomy performed before of down fracture.
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out complications. The average time for the 
osteotomies was 48 minutes, considering that 
the first procedures took around 58 minutes 
and the last procedures around 40 minutes. No 
lesions were observed in the soft tissue or lac-
erations of the palatal mucosa, lacerations of 
the posterior soft tissue pedicle, or lacerations 
of the vascular elements. Injuries to the teeth, 
dental necrosis or necrosis of the osteotomized 
segments were not observed either (Figure 4). 

The osteotomy was most time-consuming in 
the maxillary zygomatic buttress due to the 
greater amount of cortical bone. Throughout 
the procedure a clear and stable view was 
achieved, with a low level of bleeding and ade-
quate irrigation of the cutting area. Separation 
of the nasal mucosa was not needed during the 
LeFort I osteotomy and protection retractors 
were not used in the segmented osteotomy 
either.

Discussion

Piezoelectric systems have evolved favorably in 
recent years. Their use has made possible the 
optimization of some surgical techniques1 and 
attained favorable results, reducing the risks of 
the surgery. 

This technique has been reported as success-
ful in other procedures [3] and it has been 
described that its use presents great advan-
tages, such as 1) clarity and control in the oste-
otomy, 2) decrease in the severity of tissue 
separation and detachment, 3) irrigation in the 
system itself, reducing the need for irrigation by 
the assistant, 5) lower risk of injuring soft tis-
sues and vascular structures.

The first reports of the maxillary segmented 
osteotomy with piezoelectric systems came 
from Robiony [7], who presented the technique 
together with the analysis of some cases; nev-
ertheless, it was a low-power piezosurgery sys-
tem. Recently, other cortical segmentation 
techniques have been published that permit 
accelerated dental movements with a low risk 
of periodontal damage [8].

Landes [2] published a critical review of orthog-
natic surgery performed with a piezoelectric 
system, reporting that during the LeFort I oste-
otomy, in the stages of separating the maxilla 
with the pterygoid process and separating the 
nasal septum, chisels were needed in 100% of 
the cases, as in conventional technique. Our 
results also relate the same indication for work 
with chisels, which are related to the anatomi-
cal variations and to the difficulty the approach 
with this tips those places. Nevertheless, a 
recent study by Guilles [9] showed a new tip 
design in the piezoelectric system that might 
eliminate the need for chisels during surgery. 

It has been indicated that the main disadvan-
tages of orthognatic surgery with a piezoelec-
tric system are the increased surgery time and 
control of the pressure that the tip places on 
the bone since the increase in this phase can 
increase the temperature and damage tissue 
[10], although Schütz [11] have already shown 
that this temperature may not be not relevant. 
Spinelli [12] also reported an increase in sur-
gery time of the bimaxillary osteotomy. Never- 
theless, the new piezoelectric osteotomy sys-
tems, like those used in this study, can exceed 
the limitations of surgery time, reporting effi-
cient results in times similar to those with a 

Figure 3. Classical “H” type segmented osteotomy on 
nasal floor with total sagittal extension; the cortical 
area of the palatal side is segmented and the buccal 
area is segmented. 

Figure 4. Palatal soft tissue after segmented LeFort I 
Osteotomy, showing absence of laceration, edema or 
other complication related to the osteotomy.
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reciprocating saw [13]. Shirota [14] also report-
ed that surgery time did not present any differ-
ences compared to the osteotomy with recipro-
cating saw and osteotomy with a piezoelectric 
system. Considering the learning curve, in this 
group of consecutive patients, lower surgery 
times were observed in the last patients com-
pared to the first operated on with this tech-
nique, demonstrating that achieving adequate 
times for performing the LeFort I segmented 
osteotomy is viable.

One of the important results of this study is the 
total absence of soft tissue injuries, both in the 
posterior pedicle and in the vascular elements 
and palatal tissues; this gives the surgery a 
great deal of security during the procedure. 
Spinelli [12] indicated that the piezoelectric 
system represents a low risk for the LeFort I 
osteotomy, also reporting less post-operative 
edema and less blood loss than in osteotomies 
with saws.

Finally, taking the limitations of this study into 
consideration, it can be concluded that seg-
mented maxillary osteotomies with piezoelec-
tric systems can be performed with a low risk of 
injuring soft tissues and in a time probably less 
than 50 minutes for the maxillary osteotomy.
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