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EFFECT OF SINGLE DOSE LOW-LEVEL LASER THERAPY ON SOME 
SEQUALAE AFTER IMPACTED LOWER THIRD MOLAR SURGERY
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ABSTRACT

Objective: This study was designed to evaluate the effect of single dose of low-level laser therapy on  pain, swelling and tris-
mus  after impacted lower third molar surgery.  Subjects and methods: Twenty patients with bilateral impacted lower third molars 
on both sides were selected. They were selected from those attending the out-Patient Clinics of Oral and Maxillofacial Surgery De-
partment, Faculty of Dental Medicine, Boys, Cairo , Al Azhar University and Sayed Jalal University Hospital. The teeth of patients 
were removed in two separate operations. Postoperatively, the patients received laser therapy with energy of 4J/cm2 on one side 
and no laser energy was applied to the other side (placebo side). Swelling, trismus, and subjective assessment of pain on a visual 
analog scale were evaluated and compared between the laser-treated and placebo sides. . All readings were recorded and analyzed 
statistically.  Results:  There was statistically significant difference in pain, swelling and  trismus between the laser treated and 
placebo sides ( p>0.001). However, according to the clinical outcomes, swelling and trismus were less in the laser-treated side 
than in the placebo side. Conclusion: A single-session LLLT with a diode laser that was performed immediately after impacted 
tooth extraction gave a beneficial effect for pain reduction, anti-inflammatory processes and increase the maximum mouth opening.
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INTRODUCTION 

Lower third molar surgery is a common 
procedure performed by oral and maxillofacial 
surgeons. Surgical removal of impacted third   molar 
often is followed by postoperative pain, swelling, 
and sometimes temporary loss of jaw function. 
Those factors may originate from the inflammatory 
process that is initiated by surgical trauma (1). 
Different treatment modalities have been proposed  
to inhibit postoperative complications. This 
modality may be local or systemic administration 
of corticosteroid, nonsteroidal anti-inflammatory 
drugs, various flap designs, physical therapy and 
cryotherapy (2,3). Side effects such as gastrointestinal 
irritation, systemic   bleeding tendency, and allergic 
reactions maybe arisen from these treatment(4). 
Moreover, none of these treatments have proved to 
be satisfactory (5). Low level laser therapy (LLLT) 

induce cellular bio stimulation, that can accelerate 
tissue regeneration, improve wound    healing, and 
reduce pain and swelling. This action may be due 
to anti-inflammatory mechanisms    by inhibition     
of   interleukin-6, monocyte chemotactic protein-1, 
interleukin-10, and tumor necrosis factor-a. The 
clinical outcomes of LLLT depending on each laser 
parameter (such as repetitive sessions, application 
technique, application area, wavelength, irradiation 
time and amount of laser energy) (6,7).     

Until now, standardization of the LLLT applica-
tions has not been established yet (8). It is remarkable 
that LLLT has been applied mostly at wavelengths 
800nm and require repetitive sessions(9). These re-
petitive sessions in many of the recent studies needs 
more clinical visits   and may compromise thyroid 
function (10,11).A new generation of laser can be used 
in a single session and may solve this problem (12,13) .
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A single  dose  diode laser  at wave  length of  
980 nm  was applied extra-orally at the insertion of 
the masseter  muscle in edematous area to stimu-
late the  surrounding tissues of the impacted lower 
third molar   surgical area  and may have  a role in 
elimination of the  postoperative problems, a factor 
that initiate the present study. The aim  of the   study  
was to evaluate the effect of single dose of LLLT  
on some sequalae  after impacted lower third molar 
surgery.

SUBJECTS AND METHODS  

This Randomized Controlled Clinical Trial study 
was conducted on twenty adult patients of both 
genders. All patients had  bilateral mesioangular 
mandibular third molar indicated for extraction. 
Appropriate ethical clearance was granted from 
the institution in which the study was carried out, 
also an informed consent was obtained from all 
patients. The patients were selected from the Out 
Patient Clinic of the Oral & Maxillofacial Surgery 
Department, Faculty of Dentistry, Al-Azhar 
University.

Patients were divided into two groups: 

The study group: Patients were subjected to sur-
gical removal of impacted teeth followed by single 
dose of  LLLT.  The control group: Patients were 
subjected to surgical removal of impacted teeth fol-
lowed by placebo LLLT  The inclusion criteria of 
this study were; Patients were selected with bilater-
al  mesioangular impacted mandibular third molars, 
Age ranged from 19 to 46 years, Non-smoker and 
non-alcoholic While the exclusion criteria were; 
Presence of systemic diseases or uncontrolled med-
ically compromised state that affect bone healing 
,Patients with   acute  pericoronitis, Patients with 
corticosteroids therapy or  taking  bisphosphonate 
drugs for long time, Pregnancy and breast feeding, 
Presence of pathological   changes around the im-
pacted lower third molar.

Laser device used: -

A diode laser device (Doctor smile, Model Wiser. 
Made in Italy) was used in this study. This system op-
erates with a continuous wave length of 980nm and 
power density of 0.5 watt/cm2 , bleaching handpiece 
was used. 

A- Preoperative phase 

      All patients underwent pre-operative clinical 
examination: Patients’ data were collected; name, 
gender and age, medical and dental histories were 
taken and the oral mucosa was examined by inspec-
tion and palpation. Also, all patients underwent 
standardized a pre-operative panoramic radiograph 
examination for overall view of the state of im-
pacted tooth, its supporting periodontium and any 
pathological changes. 

B- Operative phase 

      Surgical extraction was done under local 
anesthesia in two separate operations with a 
minimum 3-weeks interval. In a sequential manner, 
mucoperiosteal flap was elevated and bone was 
removed to remove lower third molars, in both 
groups in the same manner

In the study group, all the persons within the 
dental treatment  room including the patient must 
wear adequate eye protection (eye glass), to 
avoid ocular hazards. In the study group LLLT (A 
diode laser device with continuous wavelength of 
980 nm and power density of 0.5 watt/cm2) was ap-
plied for each patient in the study group, immedi-
ately following third molar surgery. Extraoral laser 
was performed by laser probe application, contacted 
with the skin. Energy was transmitted to a triangu-
lar region bordered by the masseter muscle inser-
tion in the angle of the mandible, auricular tragus, 
and mesial margin of the mandibular second molar. 
After resetting the cumulative energy measurement 
to zero on the device, laser application was contin-
ued until the total energy reached the level of 50J 
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(50J/12cm2=4J/cm2) on the device screen.  The pa-
tients were blinded to the side that received laser 
energy (Figs 1). In the control group, LLLT applica-
tion was simulated (LLLT device was off)

C-Postoperative phase 

Medical and physical postoperative instruction 
were done as the following; Patients in both groups 
received the same types of postoperative prescription 
of antibiotics(Amoxicillin (Amoxil™)1 g. capsules 
twice daily and Metronidazole (Flagyl®)500 mg 
tablets (t.d.s) for 7 days).Ibuprofen (Brufen®) 600 
mg tablets (t.d.s) for 3 days and then when necessary. 
Rinsing with Antiseptic mouthwash (Betadine®) 
was prescribed, twice a day for 10 days except on the 
surgery day. All patients were asked to place gauze 
pack over the surgical area for 30 - 60 minutes. Ice 
packs were applied on the face, 30 minutes on, and 
30 minutes off for the first day. Patients were asked 
to avoid smoking and hot drinks. All patients were 
asked to keep the mouth clean.

FIG (1) Photograph showing low level laser application in the 
study group.

D- Follow up phase 

Patients were evaluated clinically for:

1. Evaluation of postoperative pain: Post-operative 
pain was assessed at 2nd and 7th days follow-
ing surgery by asking the patient about level of 
the pain and recorded on a visual analog scale 

(VAS). The VAS is a 10 cm linear scale, ranging 
from 0 (no pain) to 10 (worst possible pain) 

2. MMO Assessment: At 2nd and 7th days postopera-
tively, the maximum mouth opening was mea-
sured he between the maxillary and mandibular 
central incisors with digital caliper and com-
pared with preoperative measurements

3. Facial swelling evaluation: Postoperative swell-
ing was assessed by the same way of preop-
erative facial measurement and comparing be-
tween them. These measurements were taken 
by flexible meters produced by IKEA.  The pre-
operative measurements were the baseline val-
ues. The difference between each postoperative 
evaluation and baseline indicated the swelling 
for that day. The assessment of the postopera-
tive swelling was carried out at the 2nd and 7th 
days after the procedure

Data were represented as mean and standard 
deviation. Repeated measures analysis of variance 
(ANOVA) test was used to compare numeric 
variables within the studied group of patients. Post 
Hoc test was done if ANOVA or Friedman tests were 
positive. Using SPSS version in all tests, result was 
considered statistically significant if the p- value 
was less than 0.05.

RESULTS

This study included 40 impacted mandibular 
third molars in 20 patients (10 males and 10 
females) aged from 19 to 46 years (mean age was 
32.05±8.67 years). All patients were with bilateral 
impacted third molars. In each of 20 patients, one 
tooth was included in the study group and the other 
was in the control group. There was no statistical 
significant different regarding age of both groups 
(p value = 0.835).None of the patients showed any 
adverse reactions to the applied treatment.

1.  Pain: Pain level was high at 2nd postoperative 
days in both groups,  then decreased gradually by 
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the time of evaluation, reached to the minimum 
level at the 7th day. At the 2ndpostoperative day, 
the patients of the study group suffered from 
mild pain with the mean value of 4.68±1.00). 
Also, the patients of the control group were 
suffered from moderate pain with the mean of 
5.34± 0.99. At 7th postoperative day, no pain 
was found in the study group (Mean:1.25± 
0.76) and mild pain was detected in the control 
group (Mean:2.63± 0.86). In between groups, 
the pain value was decreased at whole period 
of evaluation in study group more than the 
control group with highly statistically significant 
differences, where (p value <0.001).

2.  Postoperative MMO: Maximum Mouth Open-
ing (MMO) was assessed preoperatively using 
digital caliper to measure the distance between 
the incisal edges of the upper and lower cen-
tral incisors. Preoperative mean value was 
46.46±2.25) in the study group and 46.46±2.25) 
in the control group. At the 2nd postoperative 
day, the mean value of MMO was  27.27±2.34 
in the study group and 25.92± 2.23 in the con-
trol group, without statistical significant differ-
ence (p =0.07).MMO was decreased  at  the  2nd 
postoperative day in comparing to preopera-
tive value in control group more than the study 

TABLE (1) Showings mean value  regarding postoperative pain in both groups, at 2nd and 7th days post-
operatively. Data expressed as Mean±SD,    P:Probability  *:significance <0.05 Test used: Student’s t-test

Group (1)

(n= 20)

Group(2)

 (n= 20) Test used P

Mean ±SD Mean ±SD

2nd DAY 4.68 1.00 5.34 .99 t=-2.093 0.04*

7th DAY 1.25 .76 2.63 .86 t=-5.339 <0.001*

Change from 7th  day to 2nd day -3.43 .32 -2.72 .22 t=-8.174 <0.001*

Percent of Change from 7th  day to 2nd day -75.50 11.51 -52.06 7.72 t=-7.564 <0.001*

group, where the mean value was  and 20.54± 
0.47 and19.19± 0.40 respectively and p<0.001. 
At the 7th postoperative day, the mean value of 
mouth opening in the study and control group 
were 40.18± 2.67 and 37.05±2.38 respective-
ly, with p<0.001. MMO was increased in both 
group at the 7th days more than the 2nd day. Signif-
icant increasing was observed in the study group 
more than control group, where, the change from 
7th day to preoperative was 9.42± 0.55 in the 
control group and 6.28± 0.64 in the study group 
(p<0.001)

3. Facial Swelling: Preoperatively, the mean 
values of the facial swelling were 10.52±0.163 
and 10.52±0.164 in the study and control group 
respectively. There was no significant difference 
between both groups regarding facial swelling 
(P=1.00). At the 2nd postoperative day, the 
mean value was increased to 11.75±0.15 in the 
study group and to 13.19±0.22   in the control 
group, with significant increasing in the control 
group compared to the study group. The mean 
values were 12.61±0.21 and 10.99±0.15 in the 
control and study group respectively at the 7th 
postoperative day with significant increasing of 
the facial swelling in the control group more than 
the study group (p<0.001) (Figs 2, table 1).
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FIG (2) Bar chart showing comparison between two group re-
garding postoperative pain at 2nd, and 7th days in both 
groups.

DISCUSSION 

Local signs of inflammation, including pain, 
usually observed following the removal of impact-
ed lower third molars. LLLT has been reported to 
prevent pain, swelling and trismus following the 
removal of impacted third molars, some of these 
studies reported a positive laser effect while others 
did not. Controversies over bio-stimulation of tissue 
induced by laser therapy still exist. In the present 
study, 20 patients (10 males and 10 females) aged 
from 19 to 46 years. According to age, there was no 
remarkable statistical difference between the young 
and old patients. In the present study, bilateral me-
sioangular impacted mandibular third molar were 
performed by one surgeon in the same patient. The 
patients included in this study had similar socioeco-
nomic class, pain threshold and similar oral hygiene 
habits. Also, the operative trauma from the surgi-
cal procedures were similar in all patients of both 
groups with regard to the surgical difficulty and the 
duration of surgery. Ferrante et al in 2013(10), con-
cluded that, LLLT had been used to prevent postop-
erative pain, swelling and trismus after third molar 
surgery. However, the results were controversial, 
some studies reported a positive effect of laser en-
ergy, while the others showed no influence of LLLT. 
These controversial results may be due to variations 
in the study design, inconsistencies in measuring 

the variables related to postoperative sequelae after 
third molar surgery, as well as the use of different 
laser devices, hand piece types and irradiation pa-
rameters. Laser was used in our study applied extra 
orally at the insertion of the masseter muscle using 
a bleaching handpiece, thus obtaining a larger area 
of irradiation. Instead of, we used a higher wave-
length with a higher power and we decreased the 
time of laser application in order to approach an 
energy density of 4J/cm2, (the recommended dos-
age to achieve an analgesic and anti-inflammatory 
effect).This system operates with a continuous type 
of radiation and continuous wave length (980nm, 
0.5w max power).Aras et al in 2010)14(, compared  
extraoral and intraoral applications of laser therapy 
in combination after surgical removal of lower third 
molar and demonstrated that more effective of  ex-
traoral LLLT than intraoral LLLT for the reduction 
of postoperative trismus and swelling after third-
molar surgery. The results of our study showed 
positive effects of LLLT for postoperative problems 
after the removal of lower third molars. Statistical 
analysis indicated a highly significant reduction 
in pain, swelling and trismus levels in the patients 
study group, compared to the control group. Other 
studies have similar results, but required more time 
of applications, repetitive session. Eshghpour et al 
in 2016 (15), evaluated the effect of LLLT in reduc-
ing swelling and pain after surgery of impacted low-
er wisdom teeth. The result showed that pain and 
swelling were significantly lower in experimental 
group compared to the control group. Saber et al in 
2012 (16), applied intraoral LLLT, in a single session, 
immediately after impacted mandibular third molar 
surgery, and observed that no effect on pain. Post-
operative pain in our study, was much less in study 
group if compared to control group, due to the an-
algesic effect of LLLT single dose and may be due 
to extraoral laser application to wide muscle area. 
The highest pain scores for each group were seen in 
the 2nd day, thereafter, pain level tended to decline 
with the time until the 7th postoperative day. A local 
inflammation of a surgical wound is not a phenom-
enon that takes place immediately after surgery, but 
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it appears gradually and reaches its peak between 
24 and 48 hours after the surgery  (17). Therefore, we 
evaluated two facial distances (vertical& horizon-
tal), at two different times at 2ndand 7th days after 
surgery. In the present study, overall swelling level 
during the total investigation period was signifi-
cantly less in the study group compared to control 
group. This result reflects the superiority of the an-
ti-inflammatory effect of LLLT and these findings 
were consistent with, Markovic and Todorovic in 
2007 (18). Fernando et al (19), founded that there was 
no difference between the laser-treated and pla-
cebo groups with regard to swelling on the 3rd and 
7th postoperative days. This results may be due to 
low power output of the laser device used(30mw) 
and in the present study we used laser device with 
power output (500mw).Our findings with regard to 
trismus revealed that maximum mouth opening was 
significantly increase in the study group more than 
control group. This result similar to the study car-
ried by Carrillo et al (20), they noted that the amount 
of trismus seen in the laser group was significantly 
less than that seen in the placebo group up to 7 days 
post-surgery. This finding gives the impression that 
the analgesic and the anti-inflammatory effects of 
LLLT were superior to control group. Therefore less 
pain and swelling presented in the study group and 
as a consequence less trismus, this results in agree-
ment with, Markovic and Todorovic in 2007 (18).The 
disagreements observed among the results of men-
tioned studies could be attributed to the use of dif-
ferent laser parameters, such as wavelength, power 
energy density, the frequency and duration of laser 
radiation, intraoral versus extraoral application, 
area of irradiation and received medical regime be-
fore and/or after surgery.

CONCLUSIONS 

In conclusion, the LLLT performed with a 
980nm diode laser is a therapeutic option with 
clinically favorable effects on swelling and trismus, 
which are likely to develop following impacted 
tooth extraction. A single-session LLLT with a 

diode laser that was performed immediately after 
impacted tooth extraction give positive results for 
the healing and anti-inflammatory processes. The 
data suggested that the use of single-dose LLLT was 
more effective compared with routine management 
for the reduction of pain following third molar 
surgery. 
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