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BACKGROUND

Preservation of lip sensation is crucial in ablative surgery of mandibular tumors. When tumor
control does not necessitate sacrifice of the inferior alveolar nerve (IAN), as in some cases of
benign tumors of the lower jaw, attempts may be made to spare the nerve. The authors present and
discuss their experience with an ultrasonic device in the treatment of benign tumors of the jaw in
correspondence of the TAN.

MATERIALS AND METHODS

Five patients with tumoral lesions involving the IAN underwent surgery with an ultrasonic surgical
device (Sonopet Omni Surgical System; Stryker, Kalamazoo, MI).

RESULTS

Fine, delicate movements allowed the surgeon to remove bone without damage to surrounding
tissue. Three of 5 patients did not present intraoperative or postoperative complications that could
be attributed to the Sonopet. Two cases were partial failures. In 1 case, postoperative dysesthesia
was encountered, and in the other case, intraoperative transection of the nerve occurred.

CONCLUSION

The Sonopet ultrasonic bone curette proved to be highly useful in surgical procedures close to the
IAN because it does not produce heat or cause mechanical injury to the neurovascular bundle.
Application of this instrument may provide improved ability to preserve sensibility of the chin and
lower lip in patients affected by lesions in proximity to the [AN.

Ultrasonic vibrations have been used for cutting in neurosurgery for decades. SandTHowever,
it is only in recent years that experimental devices have been used routinely for standard clinical
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Preservation of lip sensibility is important in oral function after ablative surgery. The lower lip is
innervated by the inferior alveolar nerve (IAN). The IAN provides unilateral sensation to the teeth
and, through the mental nerve, to the anterior labial mucosa and the skin from the commissure to
the mental protuberance.

In the dental literature, it is generally claimed that the use of ultrasonic devices decreases the risk of
damaging surrounding soft tissues and critical structures (nerves, vessels, and mucosa), particularly
during osteotomies. In their works on IAN transposition, Meltzger (in sheep)*and Bovi (in
humans)®* ™ *®observed that Piezoelectric devices, as opposed to conventional burs, have a lower
rate of damage to soft tissue, specifically to neurovascular tissue.
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In cases in which tumor control does not imply sacrifice of the IAN, as in some benign tumors of
the lower jaw, attempts may be made to spare the nerve.

This article presents and discusses experience with ultrasonic devices in surgery of benign tumors
involving the TAN, as well as a case of an extremely rare neoplasm of the TAN.

MATERIALS AND METHODS

The design of this study was exempt from the approval of the local institutional review board. The
Sonopet Omni Ultrasonic Surgical System (Stryker, Kalamazoo, MI) was used. The action of this
bone curette consists of a ultrasonic frequency vibrating surgical tip produced by a Piezoelectric
element exposed to alternate current.

The inclusion criterion for this prospective study was the presence of tumor lesions that were in
contact with IAN.

Five patients (2 men, 3 women) were included in the study. The average age of the study population
was 42.2 years (range 36-50 years, SD 5.58 years, median 42 years). Table 1 provides the
characteristics of the study population.

Table 1.

Study Population

Patient Age Sex Symptoms Diagnosis Approach

1 42 F Pain Schwannoma of the IAN Intraoral

2 50 M Swelling Odontogenicmyxoma  Intraoral

3 38 F Asymptomatic Ossifying fibroma Intraoral

4 36 F Swelling Odontogenicmyxoma  Submandibular
5 45 M Swelling Ossifying fibroma Intraoral

Abbreviation: IAN, inferior alveolar nerve.
Garzino-Demo et al. Ultrasonic Bone Curette. J Oral Maxillofac Surg 2011.
RESULTS

Ultrasonic bone curettage occurred after gross high-speed drilling. A high-speed drill was preferred
for resecting large amounts of bone because it required less time to complete gross bone ablation.
Sonopet was used when the lesion or the bone to be drilled was close to the IAN.

Fine and delicate movements allowed the surgeon to remove bone without damaging surrounding
tissues. Bone was easily resected with minimal pressure from the tip of the handpiece against the
bone surface using simple scratching, as with a curette. No significant heat generation was
observed. No dehiscences or infections occurred in any patient.

In this study population, 3 of 5 patients (Patients 2, 4, and 5) did not present any intraoperative or
postoperative complications that could be attributed to the Sonopet. Two of 5 cases (Patients 1 and
3) were partial failures. In 1 case, postoperative dysesthesia was encounters; in the other case,
intraoperative transection of the IAN occurred.



DISCUSSION

Ultrasonic surgery was developed in response to the need for greater precision and safety in bone
surgery, compared with manual and motorized instruments. Ultrasonic surgical devices generally
operate in a high-power, low-frequency range of 20 to 60 kHz for biological tissue cutting, ablation
or fragmentation, and removal. A frequency from 25 to 29 kHz is used because micromovements
that are created at this frequency (amplitude ranging from 60 to 210 pm) cut only mineralized
tissue. Neurovascular tissue and other soft tissues are cut at frequencies higher than 50 kHz. These
devices have gained widespread acceptance in dentistry, neuro-, orthopedic, ophthalmic, plastic,
and maxillofacial surgeries.

In the dental literature, it is generally claimed that the use of ultrasonic devices decreases the risk of
damaging surrounding critical structures (nerves, vessels, mucosa), particularly when performing
osteotomies (Table 2). The Piezosurgery system (Mectron, Carasco, Italy) was the first ultrasonic
lancet on the market. It is made of a generator of intermediate frequencies and a pump that enables
irrigation. Experiences in the English dental literature are based exclusively on this kind of
instrument. The parameters that are directly controlled by the operator, apart from manually applied
pressure, are the pulse frequency (when available), the rate of delivery of coolant fluid, and applied
power, which in some instruments is limited to 3 to 16 W and in others has a maximum of as much
as 90 W. In most instruments, power is controlled by selecting the type of bone to be cut or the
procedure to be performed. The peak-to-peak amplitude of tip oscillations, typically in the range of
30 to 200 m perpendicular to the shaft of the working piece (some instruments also or exclusively
oscillate along the shaft) ensures precise microabrasive incision.

Table 2.

Literature on Ultrasonic Devices

icati Year of
Applications Authors Publication
Sinus lift Torrella et al® 1998
Vercellotti et al’ 2001
Eggers et al'’ 2004
Stiibinger et al'! 2005
Vercellotti et al'? 2006
Schlee et al' 2006
Wallace et al' 2007
Stiibinger et al'’ 2008
Barone et al'® 2008
Blus et al'’ 2008
Stiibinger et al'® 2009
Toscano et al'’ 2010
Vercellotti*’ 2000
Blus and Szmukler-Moncler®! 2006
Alveolarridgeexpansion Schlee et al'? 2006
Enislidis et al* 2006
Stiibinger et al'’ 2008
Exposure of impactedcanines Grenga and Bovi® 2004

Lateralization of the IAN Bovi?* 2005
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Year of

Applications Authors Publication
Stiibinger et al'' 2005
Leclercq et al® 2008
Stiibinger et al'’ 2008
Bovi et al*® 2010
?Aelr\lnoval of hard tissue close to the Stiibinger et al'! 2005
Stiibinger et al'! 2005
Stiibinger et al”’ 2006
Schlee et al" 2006
Autologous bone graftharvesting Happe™ 2 2007
Sohn et al 2007
Gellrich et al* 2007
Leclercq et al® 2008
Stiibinger et al'’ 2008
Periodontalsurgery Vercellotti et al'? 2006
Transposition of the IAN Sakkas et al®! 2008
Alveolardistractionosteogenesis Gonzalez-Garcia et al* 2007
Lee et al® 2007
Gonzalez-Garcia et al** 2008
. . Sivolella et al*® 2007
Removal of osseointegratedimplants 95
Leclercq et al 2008
Maxillofacialsurgery Ueki et al*® 2004
Robiony et al*’ 2004
Geha et al*® 2006
Kotrikova et al*’ 2006
Nordera et al* 2007
Ueki et al*! 2007
S/I(;lzgheea 2Lagunas and 2007
Robiony et al*’ 2007
Robiony et al** 2007
Landes et al® 2008
Landes et al* 2008
Degerliyurt et al*’ 2009
Mufioz-Guerra et al*® 2009

Abbreviation: IAN, inferior alveolar nerve.
Garzino-Demo et al. Ultrasonic Bone Curette. J Oral MaxillofacSurg 2011.

Sonopet ultrasonic bone curettes have been used successfully in ear, nose, and throat
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Sonopet has been described for performing Le Fort I-type osteotomies’’and for establishing a
guiding notch before completing sagittal split osteotomy.*

This ultrasonic surgical device comprises a power supply unit, foot switch, and handpiece. The
handpiece weighs 110 g, is 140 mm in length from tip to angled section, and is 20 mm in thickness.
The longitudinal vibration amplitude varies from 120 to 365 um, and the ultrasonic frequency is 25
kHz. Longitudinal-torsional amplitude is also available for more effective bone cutting. The
adjustable cooling irrigation fluid (20°C) emerges through the sheath near the tip of the handpiece.
A suction device is attached that draws the tissue into or against the device for more effective
ablation.

When tumor management does not require sacrifice of IAN, as in some cases of benign lower jaw
tumors, attempts may be made to spare the nerve. This article presents and discusses experience
with SONOPET in benign tumor surgery of the jaw in proximity to the IAN, as well as an
extremely rare neoplasm of the IAN. The authors adopted this device because there was consistent
literature on the treatment of intra- and extracranial neoplasms using the instrument.” '+ >2 243
Bone removal may carry some risk to neural tissue. Indeed, any inadvertent contact of the rapidly
rotating drill with the IAN may cause permanent damage to the nerve.”Moreover, the use of a high-
speed drill increases the temperature in the operative field and may affect the nerve, even in the
absence of any mechanical compression.® ¢*

Drilling in proximity of the IAN implies heat generation, problems in visualization, and, therefore,
risk of neural damage.

These limitations appear to be minimized with the Sonopet. As Nakase et al'and Hadeishi et al’
have proposed, it was thought that the combined use of a drill followed by Sonopet could make
bone removal easier, safer, and faster than using either alone. Furthermore, in various series,
complications attributable to heat injury were not observed. This is probably due to automatic
irrigation of cool saline solution.’The ultrasonic bone curette resects bone through ultrasonic
oscillation not rotation moments, and nerve tissue actually absorbs the oscillation.”*Thus, the risks
of injuring the IAN should be prevented with this device.

From what has been described in neurosurgery literature, the handpiece seems to allow fine control.
This ultrasonic bone curette produces a minimal amount of bone dust compared with a typical drill.
Furthermore, bone scraping is smooth and gradual, and it can be limited to the contact area.’!

In our series, 3 of 5 cases had no intraoperative or postoperative complications that could be
attributed to the Sonopet. In these patients, the anatomy of the IAN canal was fully preserved within
the tumor mass. The intervention was highly comparable to an IAN transposition, and, in accord
with Nakase et al's claim, this device may reduce the surgical complication rate.' This was
especially true for tumors of nervous origin.

Two of 5 cases were partial failures. In 1 case, we encountered postoperative dysesthesia, and
intraoperative transection of the nerve occurred in the other case. Three hypotheses may explain the
damage related to this specific treatment of jaw tumors. First, these 2 tumors were heterogeneous
and had a nonlinear, inelastic, anisotropic character that varied throughout the mass. Second, the
amount of collagen within these neoplasms is variable and unpredictable, and it is responsible for
tensile strength of any tissue. Finally, apart from reporting that ultrasonic-curetted bone surfaces
were less smooth than those drilled by a rotary diamond bur, Metzger et al*’provided evidence that
epineurium lesions still occurred, but the nerve itself was not affected. In the case in which the
nerve was damaged, we observed a true lack of an IAN bony canal and a histologically proved
calcification of the epinevrium. The mechanical action on a harder-than-normal epinevrium might
have indirectly caused damage to the underlying nerve.

Setting of the device apparatus seems difficult in cases like these because one must choose a
definite work frequency, even though the texture of the mass is mixed and ultrasounds are absorbed
unevenly. For these reasons, the results of jaw tumor removal close to the IAN are not fully
predictable.
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Ultrasonic bone curettes generally show other disadvantages. They require more time and do not
seem suitable for resections of large amounts of bone.' ***Moreover, in our experience, the angle of
the Sonopet tip has to be as close to perpendicular as possible because the use of the working side
of the tip may tear neural tissue. Therefore, the Sonopet does not automatically protect neural tissue,
especially in a transoral approach.’Finally, the cost of this device is significant, and thus its use
might be limited to larger centers, perhaps shared among different departments (eg, maxillofacial
surgery; neurosurgery; and ear, nose, and throat).

The Sonopet ultrasonic bone curette was revealed to be highly useful in surgical procedures
adjacent to the IAN. It avoids heat production and mechanical injury to the neurovascular bundle.
Application of this instrument might provide improved ability to preserve sensibility of the chin and
lower lip in patients affected by lesions in proximity to the IAN. The Sonopet could represent a
valid alternative to standard surgical drills for IAN surgery. However, further studies are needed to
confirm these results and to extend the possible uses of this system to other surgical procedures.
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