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Introduction
The inferior alveolar nerve (IAN) is a branch of the trigeminal 

nerve and this nerve supplies sensation to the ipsilateral lower lip, 
teeth, and buccal mandibular gingivae. The anatomical position of 
IAN places this nerve at increased injury risk. During oral surgery, the 
nerve tissue may be damaged so paresthesia which is characterized 
by the sensorineural loss that may occur.1,2  Neurosensory damage 
of peripheral innervation still remains a problem which is not 
treated easily. A solution of this situation may consist of systemic 
administration of medication, local electrical stimulation, 
physiotherapy, nerve repair surgery or LLLT.3 The LLLT in dentistry 
is used before, and LLLT techniques have been in widespread use in 
all over the world.4,5 When applied to oral tissues, it has potential to 
wound healing, bone healing, restoring neural function after damage 
and regulation of hormonal functions.6‒8 LLLT has a non‒thermal and 
biomodulatory effect on membranes of mitochondria and increases 
ATP production in cells.9 This explains why LLLT have been shown 
to benefit soft tissue healing.

In dentistry, IAN damage is the most common injury among the 
other nerves that could result from dental treatment generally just 
as implant surgery.10  Over the past 15 years, clinical studies about 
the effects of LLT on the treatment of nerve damage after dental 
operations have been reported.10 While using of soft tissue has been 
done with helium‒Neon (He‒Ne) gas lasers, the laser wavelength for 
soft tissue can now be produced by a diode laser or Nd:YAG laser 
devices.11  Nd: YAG 1,064 nm lasers have been successfully used 
for multiple procedures up to now.12 Nevertheless, there is a lack of 
clinical evidence on low‒level laser therapy (LLLT) on the recovery 
of sensitivity after implant surgeries.13

In this study, patients feeling numbness at the lower lip were 
treated with Nd:YAG laser after implant operations. The purpose of 
this study is to evaluate the effectiveness of LLLT on the recovery of 
sensitivity after implant surgeries.

Material method
The subjects of this study consisted of 4 (2 male, 2 female) patients 

with an age range of 50–61 years with a mean of 55.25 years. In these 
4 patients, the complaint was post‒surgical numbness in the lip and 
mucosal areas after implant operation between 8 and 12 months. The 
implants were seen to be related to the alveolar inferior nerve in post‒
operative x‒rays (Figure 1). Patients participating in the present study 
do not have any previous neurological disorders.

In addition, the panoramic radiographs of Patient I showed the 
implant material and mandibular canal are close and there has seen 
bifid mental nerve (Figure 2). Ridge‒Split osteotomy was performed 
on alveolar bone and the implant was placed in the lower right 5th and 
7th tooth regions to Patient I. In the Patient II two implants placed in 
mandibular molar region and numbness on the lip corner occurred in 
Patient I and II. At patient III and IV, there was numbness in the right 
lower jaw area and the mucosal area of canine teeth.

In our study, 10 sessions of therapy were given to 4 patients. 
Nd:YAG laser therapy applied to the numbness side received 8 J/
cm2  of energy density, a wavelength of 1064 nm for 180 sec each 
side, and 0.5W at long laser mode with extraoral and intraoral 
distance of 1cm to take advantage of the biostimulatory effect (Figure 
3). Laser therapy was applied every 2 days. A total of 10 sessions 
were administered. The Nd:YAG laser therapy was applied to 
multiple areas on both sides of the mandible and lower lip complaints 
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Abstract

Purpose:Dental implantology has become one of the most used treatment modalities in 
dentistry. The inferior alveolar nerve can be damaged during implant surgery. There are 
several treatment methods can be used for alveolar nerve injury and one of them is Low‒
Level Laser Treatment (LLLT). In present study, the effectiveness of Nd:YAG LLLT was 
evaluated following implant surgery.

Methods:Four patients who have long‒term sensory loss following implant placement in 
mandible were planned to treat with LLLT. Patients had numbness in their lip, chin and 
gingival areas and they had undergone implant surgery at least 8 months ago. The patients 
underwent LLLT with a Nd:YAG laser. Neurosensory tests (2‒point discrimination test, 
visual analog scale) were applied to the patients before and after the laser treatment.

Results:There was no statistical differences in 2 point discrimination test although there 
were some increased values. The VAS analysis indicated improvement in the quality of life.

Conclusion:LLLT seemed to have positive effects on the reduction of long‒term sensory 
nerve deficit following dental implant applications. Further studies are needed including 
LLLT to evaluate the postoperative neurosensorial complications of dental implant 
applications.

Keywords: Nd, YAG laser, biostimulation, low‒level laser treatment, implant surgery, 
VAS
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disappeared.  After informing the patient of all possible complications 
that can occur during and after this therapy, a signed consent form was 
obtained from the patients. In addition, the patients were described 
that there may continue temporary numbness in the lower right zone. 
The study was approved by the Research Ethics Committee at the 
Faculty of Medicine Blacksea Technical University and the written 
informed consent was taken from the patients. All of the patients were 
prescribed B vitamins during laser therapy.  

Figure 1 Implants and Nervous Position in Orthophantogram.

Figure 2 Bifid Mental Nerve (Patient I).

Figure 3 Extra‒Oral and Intra‒oral Operation Technique.

Assessment

To determine the recovery of nerve damage, both objective and 
subjective measurements which are 2‒point discrimination test, and 
visual analog scale (VAS) were made in the present study. The 2‒
point discrimination test was performed with a blunt‒ended boley 
gauge. The region where the numbness is divided into 3 areas. The 
oral commissure, the tuberculum labi are regarded as the borderline 
horizontally and junction line of upper and lower lip, menton vertically 
(Figure 4). The separation values at which the patient felt 2 points 
were recorded for 3 areas. This process is repeated every session. The 
arithmetic mean of the values obtained from 3 regions was used when 
statistical analysis was performed and the table was constructed. Thus, 
homogeneous data was obtained from the area. VAS was used in the 
evaluation of subjective data. VAS scale was as follows; ‘1‒ Complete 

absence of sensation 2‒ Almost no sensation 3‒ Reduced sensation 
4‒ Almost normal sensation 5‒ Fully normal sensation’ described 
previously by Miloro et al.,12 The patients marked one at each session. 
After ten sessions, VAS scale completed. The Wilcoxon signed‒rank 
test was used to analyze associations between the variables, comparing 
preoperative and postoperative. No statistically significant difference 
was found between values of 2 point discrimination test preoperative 
and postoperative at the end of the 10 sessions.

Figure 4 The Region Where the Numbness is Divided into 3 Area.

Results
The data obtained from the patients was presented Table 1.

There was no statistical difference found in values of 2 point 
discrimination test between pre‒operative and post‒operative 
(P  = 0.71). Although there was no statistical difference in 2‒point 
discrimination analysis, it was seen that the feeling of the patient in 
two point touch increased. The arithmetic mean of the values obtained 
from 3 regions was used in Table 2. It is also seen that the first session 
and the 8th session recovery are more according to the table of mean 
results for the 2‒point discrimination test (Table 2).

Each column represents a different session. The discrimination 
section is calculated in millimeters.

In addition, patients are reported to have less discomfort at end 
of the treatment. The VAS scale is the important analysis method at 
this issue. The patients participating in the study described that their 
quality of life is increasing (Table 3). Recovery of nerve with Nd:YAG 
laser therapy was more in patients 3 than others according to 2‒point 
discrimination test. However, she described that is the quality of life 
lower than the others in the VAS score. Before the treatment started, 
patient 3 had described that he could not hold his spit on the edge of 
the lip. Perhaps, because of the numbness in areas lip of corner, the 
VAS scales were low.

Discussion
The mental nerve, the largest branch of the alveolar inferior nerve, 

emerges from the mental foramen and divides into 3 branches. These 
branches innervate the skin of the mental area, mucous membranes, 
the skin of the lower lip, and the gingiva as far posteriorly as the 
second premolar.15,16 If there is damage to the alveolar inferior nerve, 
the senses in these regions will suffer.

The inferior alveolar nerve (IAN) damage usually occurs after 
third molar surgery.17,18  Further causes include the enucleation of 
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pathological lesions, orthognathic surgery, root canal treatment, 
implant surgery.19  Incidence in the literature of iatrogenic inferior 
alveolar nerve injury directly resulting from implant treatment ranges 
from 0‒33.2%. 20,21 These injuries can cause from mild paresthesia to 

complete anesthesia and/or pain. Hereby, many important functions 
such as speech, eating, and drinking was affected.16 These influences 
change patient’s quality of life and psychology negatively.22 Therefore 
planning treatment is important.

Table 1 The Data Obtained From the Patients

Patient Age Gender Implant Number 
in Mandiblula

Implant Placed Side 
in Mandibula Neurosensorial symptom(s) Neurosensorially Effected 

Side of Mandibula
Patient 1 54 Male 4 Right‒Left Right Lip Corner Numbness Right
Patient 2 52 Female 2 Right Right Lip Corner Numbness Right

Patient 3 61 Male 4 Right‒Left
Numbness in Left Canine 
Mucosal Area and Lower Jaw Skin

Left

Patient 4 54 Female 2 Left Numbness in Left Canine 
Mucosal Area and Lower Jaw SkinLeft

Table 2 Mean Results for The 2‒point Discrimination Test

Table 3 VAS Scores in 10 Session

IAN and other nerve injuries are usually iatrogenic and there is 
no regeneration within 8weeks after injury.23  To reduce this time, 
during surgery, if traction or compression of the nerve trunk trauma 
has occurred, the topical application of intravenous form steroids, one 
to two milliliters of dexamethasone (4 mg/ml), was applied for 1–2 
min.23 If only a compression injury is suspected, immediate surgical 
removal of the implant may be necessary for the best prognosis. 
The literature reports that early implant removal leads to partial and 
complete resolution, though late intervention may lead to further injury 
and leave the neuropathy unresolved.24,25 If the nerve is thought to be 
damaged, needs to be repaired and there are various methods for nerve 
treatment. Nerve microsurgery,26,27  electrical stimulation28  stem cell 
therapy29 and low laser therapy5,8,10,19 are currently being investigated. 
In the present study, the implants traumatized to the IAN by pressure 
and treated with Nd:YAG low laser therapy. We did not receive CT 
from each patient. If the IAN was ruptured, laser treatment would be 
ineffective.

Laser therapy shows the biostimulation effect in the red visible 
wavelength used in LLLT is specifically absorbed by proteins.30  In 
addition, LLLT has been reported to support axonal growth in 
injured nerves model systems in animal experiments.11 However, the 
photoreceptors responsible for the biological effects of LLLT have not 
yet been identified.30 Many studies have reported that chromophores 
in the mitochondrial cytochrome system or in endogenous porphyrins 
absorb laser energy.30,31 We aimed to achieve nerve regeneration by 
utilizing the effect of laser biostimulation in our study and we see 
that the paresthesia in the lip area is decreased. In some studies, 
following implant surgery,13,32  endodontic overfilling,33  third molar 
surgery,10,19,34  mandibular sagittal split osteotomy,3  bisphosphonate‒
associated osteonecrosis.35  LLLT seemed to be conducive to the 
reduction of long‒standing sensory nerve impairment.

There is no consensus that CBCT scanning or CT effectively 
reduces IAN damage. Orthopantomography can be useful in implant 
planning.36 However, strict guidelines do exist enforcing the use of 
cross‒sectional imaging if required to better assess the IAN when 
routine radiography is inadequate.22 OPGs and other two‒dimensional 
radiographs have disadvantages to show the buccolingual aspect and 
cross‒sectional slices and patient positioning, magnification distortion 
and superposition of the anatomical structures.37,38 In our study, CT was 
taken after the procedure and there was a correlation between implant 
and nerve (Figure 1). In order to facilitate drilling efficiency, many 
implant drills are slightly longer than their corresponding implants 
and it is possible that the rate of nerve damage39,40 In this regard, it is 
important for the surgeon to be aware of the variations that exist in 
implant drill length. However, in patient III, the size of the implant 
used and the drill is same. It is estimated that the compression of the 
implant results in numbness at the lower right lip. Instead of surgical 
removal of the implant, not to lose implants, the patient was treated 
with LLT therapy. It is advisable to take an operation preliminary CT 
or prepare implant guide plates.

Conclusion
One of the serious complication of implant operations is alveolar 

nerve injury. Appropriate surgical management will reduce the 
incidence of such an unpleasant complication. The results of the 
present study support previous findings that LLLT therapy has 
improved the long‒lasting sensory disturbances. LLLT treatment 
appears to reduce long‒term sensory nerve impairment after dental 
implant surgery. Further studies are needed including LLLT to 
evaluate the postoperative neurosensorial complications of dental 
implant applications.
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