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Abstract

Introduction: Inferior alveolar nerve lateralization is an option to treat atrophic mandibles whose reha-

bilitation with prostheses may be limited due to vertical resorption in the posterior region and the short 

distance between the mandibular canal and the alveolar ridge. This surgery may result in paresthesia 

and sensory disturbances along the nerve path. Objective: To evaluate inferior alveolar nerve function 

and patient satisfaction after lateralization Methods: Twenty lateralization procedures were performed 

together with immediate placement of 52 implants. The same surgeon operated on all patients following 

a standardized surgical protocol. Six months after surgery, the patients answered a questionnaire about 

sensory changes after surgery and satisfaction with the results of the procedure. Results: All patients re-

ported initial transient sensory disturbances and improvement at a mean 45 days after surgery, and some 

reported improvement after the third day. One had not recovered completely after 6 months. Despite 

sensory changes, all patients would undergo the procedure again if necessary and would recommend it to 

others. Conclusions: Inferior alveolar nerve lateralization seems to be safe and predictable, with minimal 

and reversible sensory changes and no significant damage to patients when performed according to a 

standardized surgical protocol.
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Introduction

The loss of posterior mandibular teeth leads to vertical 

bone resorption and limits the possibilities of surgical 

and prosthetic rehabilitation. In some cases, bone loss 

may be severe, and the placement of conventional im-

plants is impossible. In such cases, rehabilitation op-

tions include the use of devices for osteogenic distrac-

tion, bone grafts, guided bone regeneration and the 

placement of implants lateral to the nerve, as well as 

inferior alveolar nerve lateralization (IANL) by moving 

the nerve laterally from its canal, or the inferior alveo-

lar nerve transposition.1-4

After tooth loss, the alveolar ridge undergoes continu-

ous and irreversible vertical bone resorption. This loss 

of bone height is assigned to the loss of teeth and the 

compression of the alveolar ridge due to the use of re-

movable dentures. Therefore, bone resorption in the 

posterior mandible usually results in a shorter ridge, 

and, consequently, the placement of implants in this 

region becomes a challenge.5

Several surgical techniques have been developed for 

the rehabilitation of atrophic mandibles using osseoin-

tegrated implants.6

Onlay bone grafts require a second surgical site and 

result in a certain degree of resorption, risk of infec-

tion and two surgeries, which increases total treat-

ment time.3,6,7

Bone quality in the posterior mandible is inferior when 

compared with the anterior region, and when short im-

plants are chosen — so that the mandibular canal is 

spared —, initial implants' anchorage is monocortical 

and they are not very stable.8

The amount of bone above the mandibular canal is of-

ten insufficient for the placement of implants with a 

desirable length. Moreover, the bone above the man-

dibular canal has often lower quality than cortical 

bone. These factors, together with the higher rate of 

failure associated with short implants, led to the de-

velopment of IANL techniques, which create the con-

ditions for the placement of longer implants that reach 

the lower mandibular cortical bone and ensure greater 

initial stability.9

The current IANL technique has proven to be a good 

alternative to treat cases with vertical mandibular at-

rophy.10 The nerve is exposed and carefully pulled out 

of the mandibular canal and moved laterally from its 

path so that the implants can be placed without dis-

turbing the incisive nerve. This technique has stable 

results, and the implants can be fixed to the two corti-

cal layers, which increases resistance to occlusal forc-

es and ensures a good implant-to-prosthesis ratio.11 

In the case of nerve transposition, the mental fora-

men is involved, and the incisive nerve is sectioned. 

Inferior alveolar nerve (IAN) transposition results in 

loss of sensation of its terminal incisive branch, which 

is insignificant in patients with no teeth in the ante-

rior mandible, but may disturb dental and periodontal 

sensibility when the patient has anterior teeth.12

The greatest clinical difficulty associated with IANL is 

transient or permanent nerve dysfunction. All patients 

that undergo this surgery may experience neurosen-

sory disturbances that often include paresthesia.13

IANL is a high risk surgery because it may result in re-

duced sensibility, paresthesia or total loss of sensibil-

ity in the region. Therefore, the surgeon that performs 

this procedure should master the operatory technique 

and be familiar with the anatomy of the region, as well 

as with the path of the mandibular canal and the phys-

iology of the neurovascular bundle.14
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Studies with objective and subjective tests have report-

ed on the occurrence of sensory changes in a high per-

centage of cases, but most studies have been conducted 

with samples of patients from different surgeons, which 

makes it difficult to standardize the surgical technique 

because it is not possible to calibrate all surgeons for 

tissue manipulation.14,15,16

Thus, the present study subjectively evaluated IAN 

function after lateralization and simultaneous implant 

placement, besides the satisfaction of the patients 

that underwent this procedure.

Material and Methods

Twenty patients that underwent IANL evaluated their 

postoperative outcomes. Patients selected for the study 

were in good health, did not smoke and had no systemic 

diseases. They all had severe posterior mandible atrophy 

and chose to undergo rehabilitation using implants.

Inclusion criteria were: age greater than 18 years; 

IANL with immediate placement of osseointegrated 

implants; and follow-up until second-stage surgery for 

the placement of healing caps six months after IANL. 

Patients were operated on by the same surgeon fol-

lowing the same surgical protocol, from January 2010 

to December 2011.

Exclusion criteria were: time from surgery shorter than 

six months; or abandoned the treatment.

Six months after IANL, the implants were re-exposed 

for impressions and prosthesis fabrication. At that 

time, the patients received a questionnaire about their 

satisfaction with surgery and were asked whether they 

would undergo surgery again, if necessary, and wheth-

er they would recommend this procedure to another 

person. No patient underwent neurosensory testing 

after surgery.

Before surgery, cone beam computed tomography 

scans were obtained to define IAN position. 

Pre-operative oral medication was prescribed: 4 mg 

dexamethasone one hour before, and 15 mg midazolam 

for conscious sedation 15 minutes before the procedure.

Surgical technique

Regional inferior alveolar nerve block was combined with 

anesthesia of the buccal nerve and bundle in the buccal 

fornix using 4% articaine and adrenalin, as a vasocon-

strictor agent, at 1:100,000 (72 mg + 18 µg/carpule).

As this surgery is always associated with implant 

placement, an incision was made along the entire 

thickness of the bone crest, extending posteriorly to 

the beginning of the ascending ramus and widely ex-

posing the body of the mandible, and anteriorly to be-

yond the mental foramen, together with relaxing inci-

sions in the canine and retromolar regions.

After total flap elevation and exposure of all the mandibu-

lar body and mental foramen, a tungsten bur was used to 

level the ridge crest. Later, the osteotomy area was out-

lined using a surgical marker to prepare the bone window. 

A #702 bur for straight hand piece was used for the supe-

rior horizontal and medullary osteotomy, followed by ver-

tical distal, vertical mesial and inferior horizontal osteoto-

my (Fig 1). An osteotome was used to displace the bone 

block, and special attention was paid to avoid any injury 

to the neurovascular bundle. After that, the marrow was 

removed using a Molt periosteal elevator to detect the 

cortical layer along the entire mandibular canal. The os-

teotome was placed above and below the nerve, and the 

cortical layer was ruptured; immediately after that, the 

periosteal elevator was used to remove the cortical layer 

of the canal (through its vestibular surface, inferior and 

superior to the canal). With a hook-shaped handpiece, 

the nerve was release along its entire length and pulled 
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buccally with slight movements, and a piece of band was 

used to retract it delicately during the placement of the 

implants (Fig 2). After the implants were placed (Fig 3), 

the bone window was filled with crushed bone (the bone 

removed to form the window initially), filling the space 

between implants and the entire bone window space. 

Whether the amount of bone was not sufficient, Bio-Oss 

was used to complete buffering the fenestration. After the 

cavity was filled with bone, mono-nylon 5-0 was used for 

interrupted and continuous mattress sutures.

During postoperative follow-up, the patients were 

administered 875 mg amoxicillin every 12 hours for 7 

days, 100 mg nimesulide every 12 hours for 3 days, 

500 mg metamizole every 6 hours or 30 mg co-co-

damol while pain persisted, and one tablet of 5,000 

IU pyridoxine hydrochloride a day for 60 days. The pa-

tients received instructions not to wear their dentures 

during all the pre-rehabilitation time.

Figure 1 - Intraoperative photo taken after bone crest leveling, 
definition of implant position using round diamond point, 
and osteotomy of buccal wall.

Figure 2 - Band retracting inferior alveolar nerve. Figure 3 - After inferior alveolar nerve lateralization, implants 
delicately placed into bone cavity (not the same case as in 
Figures 1 and 2).
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Evaluation method

A questionnaire was designed to register possible sen-

sory changes and everyday life changes due to surgery, 

and the patient satisfaction after the procedure. 

Implants were exposed 6 months after surgery. At that 

time, the questionnaire was handed to patients to 

measure postoperative sequelae. Data were analyzed 

using descriptive methods.

Results

Twenty men and women aged 42 to 75 years (mean 

age: 49 years) were included in the study, and 52 im-

plants were immediately placed (Table 1). All patients 

reported initial sensory disturbances in the mental re-

gion as a result of surgery.

The shortest time to improvement was three days, and 

mean overall improvement was recorded at 45 days 

after surgery.

Of the 20 patients, only a 42–year-old woman reported still 

feeling neurosensory disturbances at the time the ques-

tionnaire was answered. She sometimes felt her lip, but not 

at other times. She also reported a gradual improvement of 

sensibility. Despite that, she would recommend the tech-

nique even if sensibility did not return to normal.

No patient reported interferences with daily activities 

or social life.

No patient reported irritability, accidentally biting their 

lips, pain or reduced salivation.

Patients Age Placed implants Implant failures

Case 1 48 3 0

Case 2 44 3 0

Case 3 47 3 0

Case 4 42 2 0

Case 5 60 3 0

Case 6 44 2 0

Case 7 43 2 1

Case 8 59 3 0

Case 9 45 3 0

Case 10 42 2 0

Case 11 75 3 0

Case 12 43 2 0

Case 13 47 3 0

Case 14 51 2 0

Case 15 55 3 2

Case 16 51 2 0

Case 17 46 2 0

Case 18 52 3 0

Case 19 47 3 0

Case 20 43 3 0

Table 1 - Sample of implants placed using the IANL technique.
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A total of 52 implants was placed, and osseointegra-

tion was not achieved in 3 of them, which were re-

placed without any new IANL.

All patients answered that they would undergo the 

procedure again, if necessary, and would recommend 

the treatment to others.

Discussion

Advances in dentistry have made the use of osseoin-

tegrated implant an established method to restore es-

thetics and function when patients lose teeth.

The posterior region of the mandible has the lowest 

success rates in Implantology, usually due to the un-

favorable “implant-to-prosthesis” rate, monocortical 

implant anchorage and low bone quality.2,5,8,9,13

Despite the short evaluation time, the rate of success 

achieved in the present study was 94%, similar to the rate for 

conventional implants, and greater than the rate for implants 

in areas of onlay bone grafts.17,18,19  This rate is very satisfactory 

taking into account the complexity of the cases treated.

The recommended alternatives for atrophic mandibles 

are: vertical bone grafts; guided bone regeneration; osteo-

genic distraction; horizontal osteotomy with interposition 

bone grafting; implant placement lateral to the nerve; and 

transposition or lateralization of inferior alveolar nerve.1-4

When other techniques are compared to IANL, their 

disadvantages are the need of a second operation for 

implant placement, the need of a graft donor site, the 

risk of resorption, the greater risk of dehiscence due to 

exposure and infection, and the need of a distance of 

at least 5 mm between the bone crest and the IAN.3,11 

The surgical procedure described here involves tran-

sient or permanent neurosensory disturbances, ex-

perienced at different degrees by all the patients that 

undergo IANL,1-7,11-16,20,21 as observed in our study. These 

disturbances are the result of direct IAN manipulation.

However, as demonstrated in the literature, as long as 

the patient is aware of the sequelae of this technique, 

dissatisfaction may be avoided.1,4 Our study showed 

that, although there were sensory changes, all patients 

would undergo this surgery again, if necessary, or would 

recommend it to someone else. This indicates that the 

esthetic and functional benefits from this technique 

were more important than the sensory disturbances 

experienced. These disturbances seem to have a low 

impact on everyday life, as no patient reported changes 

in their daily activities after surgery.

IAN manipulation to place osseointegrated implants 

may be performed using two techniques: IANL, with-

out involvement of the mental foramen, and IAN trans-

position, with mental foramen involvement. However, 

the lateralization technique has proven to be more 

conservative and result in fewer sequelae to the ner-

vous bundle.9,22

This study did not use a membrane between the im-

plant and the IAN. Studies in the literature do not show 

any consensus about the use of a barrier to protect the 

nerve and avoid sensory lesions.7,22,23

The IANL surgery may be performed in an outpatient 

environment with local anesthesia and conscious se-

dation.3,14,22 However, this surgery also has indications 

of performance under general anesthesia.3,20  Although 

some authors suggest the need of general anesthesia, 

implant placement is easier when the patient receives 

only local anesthesia.

When IANL is chosen, implants with more favorable  

length may be used in cases in which posterior mandible 
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