
SUMMARY 
Introduction. The aim was to present and evaluate strategy of 

avoidance the inferior alveolar nerve injury during implantation procedure 
using the advanced technology (3D x-ray and piezosurgery) in cases of the 
emphasized mandibular atrophy.

Cases Report. 3 healthy females and 9 males, aged 47-60 years, were 
treated by implant supported dentures using the advanced technology. 
Patients were treated successfully and signs of nerve injury were not noted. 
They were advised to inform on the possible signs of prolonged paraesthesia 
or anaesthesia after the procedure. 3 months later, they were rehabilitated 
with implant supported bridges.

Conclusions. The use of piezosurgery reduces the overall surgical 
time and allows better surgical control over the neurovascular bundle. The 
use of 3D x-ray device provides us a full map of the nerve path and reduces 
probability of nerve injury.
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Introduction 

The aim was to present and evaluate strategy of 
avoidance the inferior alveolar nerve injury during 
implantation procedure using the advanced technology 
(3D x-ray and piezosurgery) in cases of the emphasized 
mandibular atrophy. Creating a small crestal bone 
window10 by piezosurgery, an oral surgeon may avoid 
overstretching the nerve or its injury inclining instruments 
adequately in apico-coronal direction. Clinical evaluation 
in a 36-month period found a return of normal sensation 
in all the patients after a brief period of sensibility 
disturbances.

The quantity of bone available in the mandible 
posterior to the mental foramen is often reduced as a result 
of alveolar resorption following tooth loss (Fig. 1). This 
fact, as well as the high position of the inferior alveolar 
nerve (IAN) can impede placing implants of the appropriate 
length.

Among the therapeutic approaches for treating 
severely atrophied mandible is IAN mobilization using the 
piezosurgery1-4 and creating a small bone window (Figs. 
2 and 3) to expose the bundle and reduce overstretching 

of the mental nerve and lower the risk of the IAN injury 
(Fig. 4). An ultrasound bone-surgery device specifically 
engineered for simplified bone surgery (piezosurgery) was 
developed to allow cutting of hard tissue without injuring 
the adjacent soft tissue. This article reports 12 cases where 
this technique was used.

 Figure 1. Intraoral situation before the treatment



Cases Report

3 females and 9 males, aged 47-60 years, were 
treated by implant supported dentures using the advanced 
technology. 2 of the male patients were under treatment 
for diabetes, and 3 other males were regularly taking 
medicaments for hypertension. The rest of the patients 
were healthy. 7 patients didn’t have posterior teeth in 
the mandible and worn partial (skeletal) dentures, and 5 
of them were edentulous in the mandible and worn total 
dentures.

After the first panoramic x-ray (Fig. 7), an 
emphasized atrophy of the posterior region of the 
mandible, being less than 7 mm, was evidenced in 
all the patients, similar as already reported5-8. To 
gain more accurate information, all the patients were 
3-dimensionally x-rayed (Fig. 8), so that the accurate 

Figure 2. Piezosurgery insertion allows removal of bone without 
damaging the nerve

Figure 5. Implant inserted to achieve bi-cortical fixation. The nerve 
bundle is lateralized from the implant

Figure 6. Final intraoral view of the patient with implant-supported fixed 
prosthesisFigure 3. Osteotomy of cortical bone  

Figure 4. After the surgery the nerve is free of tension because ostectomy 
created more space for its accomodation
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values of the distance of the inferior alveolar nerve to 
the alveolar ridge were obtained. The values were from 
4.5 mm (min) to 6 mm (max). These values excluded 
the probability of putting the implants classically, as 
in that case vertical dimension of the bone should be 
larger than 10 mm. The patients were informed about the 
probability of the IAN bypass, which was provided by 
3D radiography measurements11 during the intervention 
(Figs. 9 and 10). The patients were informed about the 
option of receiving a surgical transposition of the IAN 
by ultrasound bone surgery device (piezosurgery). They 
were also informed about the probability of any sensibility 
disturbance.

After application of articaine local anesthesia, a 
crestal incision extending from the retromolar to the 
premolar area was done, mucoperiosteal flap was raised 
and, at the implantation site cortical bone was penetrated 
by the millimetre pilot drill till the predefined depth. In 
the premolar zone, a mucoperiosteal flap was reflected 
exposing the mental foramen. After defining the correct 
direction, we continued with the pilot cutter going along 
the length of 10 mm. After the pilot cutter, we used the 
anatomic cutter and finally inserted the implant (Fig. 5). 
After the procedure, the 3D-radiogram was repeated (Fig. 
9). Patients were prescribed antibiotics (amoxicillin) and 
analgesic for 5 days, and advised to keep in touch about 
the reaction after anesthesia. Only one out of 12 patients 
showed a slight paraesthesia of the lip, which improved 
after 2 weeks. The implant-supported bridges were done 
after 3 months in all the patients (Fig. 6).

Discussion 
Although IAN mobilization has been described in the 

literature, it has not been widely used because of concerns 
for injuring the IAN. The results of this case series 
suggest that surgical transposition of the IAN by means 
of ultrasound bone surgery is a safe option, since all the 
treated patients with this technique did not manifest signs 
of nerve injury; slight paraesthesia in 1 patient gone after 
a short period of 2 weeks.

The IAN can be damaged during several phases of 
the procedure: (1) during osteotomy to expose the nerve; 
(2) during flap elevation; or (3) during insertion of the 
implant. Better results, in terms of sensory alterations, 
associated with IAN mobilization not involving the 
mental foramen can be explained by the reduced need 
to stretch the flap10. An osteotomy that is 20 mm long is 
required to achieve sufficient elasticity of the IAN bundle 
to avoid lengthening the bundle by more than 5% and 
damaging it. The piezosurgical method helps to avoid this 
problem.

Figure 7. Panoramic radiograph before the treatment

Figure 8. 3-dimensional radiography before the treatment

Figure 9. 3-D radiography after surgery

Figure 10. Panoramic radiography after insertion of fixed prosthesis
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The described technique brings up several risks; 
primarily the temporary or permanent injury of the IAN, 
but the use of 3D radiograms provide us a full map of 
the nerve’s path and, during the intervention, enables a 
reduction of the damage probability.
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