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Original  Article

ABSTRACT
Introduction: The low-level laser therapy has been accepted globally as cell bio-modulator, used to reach ideal therapeutic effects, acting 
in the reduction of the pain response, with anti-inflammatory effects, stimulating local micro-circulation and wounds repair, promoting a rapid 
recovery, which brings a better quality of life to the patient. In this study, we aim to to determine the effectiveness of low-level laser therapy on 
reducing the pain and swelling after removal of impacted third molars.

Materials and Methods: In this present prospective randomized clinical study, third molar surgeries were performed in thirty patients who 
were divided into two equal groups (placebo group and study group) a placebo group with routine treatment and a study group with low-level 
laser therapy which was applied both intraorally and extraorally after the surgical extraction of mandibular third molar.

Results: The parameters such as postoperative pain, edema, and trismus were assessed on 1st and 7th day. All these parameters showed 
statistically significant results in patients with low-level laser therapy.

Conclusions: Low-level laser therapy was effective in reducing the postoperative pain, edema, and trismus in the third molar surgeries.
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INTRODUCTION

The most common minor surgical procedure performed 
by oral and maxillofacial surgeons is surgical extraction of 
impacted third molars. The major problems faced by surgeons 
are postoperative pain, swelling, and loss off jaw function. 
Postoperative pain and swelling are the major concern to 
the surgeons. Pain attains its peak after 3–5 h and continues 
till 2–3 days, which gradually decreases over the period of 
4–5 days. The swelling usually appears after 12–48 h that 
will lead to facial disfigurement and major social concern.[1,2]

The commonly used measures in reducing these complications 
by most of the surgeons are the use of analgesics, nonsteroidal 
anti‑inflammatory drugs, and steroids. The use of these 
medications can have adverse effects like gastro‑intestinal 
irritation, bleeding tendency, and allergic reactions. These 
limitations have led to the discovery of other treatment 

modalities having less or no adverse reactions. As per the 
recent literature, the use of low‑level laser therapy in the 
management of postoperative pain and swelling have shown 
promising results with no adverse reactions.[2]

The laser has got the anti‑inflammatory effect due to its increased 
phagocytic activity, increased lymphatic vessels, normalization 
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of blood circulation, and vessel permeability. Low‑level laser 
therapy produces its analgesic effect by producing endogenous 
endorphins and reducing inflammatory cytokines. Although its 
effects have shown significant reduction pain, inflammation, 
and swelling in many fields, its effect on postoperative pain 
management after third molar surgery is still controversial.[3]

Thus, the present study was conducted to evaluate the 
effectiveness of low‑level laser therapy after the surgical 
removal of impacted mandibular third molars.

MATERIALS AND METHODS

The purpose of this randomized clinical trial was to evaluate 
the effectiveness of low‑level laser therapy in surgical 
extraction of mandibular third molars.

Sample size selection and source
The present study was carried out in the Department of Oral 
and Maxillofacial Surgery, Kalinga Institute of Dental Sciences, 
KIIT Deemed to be University, Bhubaneswar, after obtaining 
the Ethics Committee clearance (KIMS/KIIT/IEC/199/2018). 
For the estimation of sample size, we used test software 
(G Power). Taking in to these valuations we got a sample size 
of 20. Accounting for the loss to follow‑ups, we increased 
the sample size to 25%. The final sample size taken was 30, 
from which two groups were done (control and study group) 
with 15 each in both groups.

Inclusion criteria
1. Patients with impacted mandibular third molars indicated 

for both prophylactic and symptomatic removal
2. Patients with impacted mandibular third molars which falls 

under Pederson’s score criteria of 5–6 (Moderate index).

Exclusion criteria
1. Patients with the past history of hypersensitive or allergic 

episodes, cardiovascular compromise, or any other 
systemic disease which falls under the American Society 
of Anesthesiologists (ASA) III and ASA IV category

2. Pregnant or lactating women
3. Immunocompromised patients or patients taking central 

nervous system depressants or any other analgesics 
preoperatively

4. Patients presenting with acute infections (pericoronitis) 
and trismus

5. Patients unwilling to participate in the study.

Method of collection of data
All 30 patients were selected with Pederson’s score criteria 
of 5–6 (Moderate index) and were grouped using random 
allocation software.

Preoperative investigations
All 30 patients are advised to get the following routine 
hematological and radiographic investigations.
1. Complete blood count
2. Bleeding time
3. Clotting time
4. Fasting blood sugar level
5. Postprandial blood sugar level
6. Radiovisiography.

Surgical technique
All the surgical procedure for 30 patients was done by 
the same operator. Facial skin preparation was done with 
savlon and betadine scrub. A standard draping procedure 
was carried out. Intraoral irrigation was done using normal 
saline and chlorhexidine solution. The inferior alveolar nerve, 
lingual nerve, and long buccal nerve were blocked using 2% 
lignocaine hydrochloride with 1:100,000 epinephrine.

Standard Terrence Ward’s incision was placed with 15 number 
Bard Parker’s blade. A full‑thickness mucoperiosteal flap was 
reflected with Molt’s periosteal elevator and retracted by the 
Austin’s retractor. After that buccal and distobuccal bone 
guttering was done with rotary cutting instruments under 
copious saline irrigation. The tooth was split longitudinally 
using rotary cutting instruments and elevated with Coupland’s 
elevator. The tooth fragments were separately retrieved.

The wound toilet was done using betadine solution and 
normal saline. Wound closure was achieved with 3‑0 black 
braided silk. Postoperatively the following procedure was 
followed for both the groups.

Control group
Postoperatively, the control group were advised with 
routine medications for 7 days which included antibiotics 
(Amoxicillin 500 mg + Clavulanic acid 125 mg) 8th hourly, 
analgesics (Aceclofenac 100 mg + Paracetamol 325 mg + 
Serratiopeptidase 15 mg) 12th hourly, and Antiemetics 
(Pantoprazole 40 mg + Domperidone 30 mg) before food.

Study group
Postoperatively, the study group was subjected to low‑level 
laser therapy (Photobiomodulation). A Diode laser (Novolase) 
with 660 nm in continuous mode.

Dosage of Laser– Power: 0.1 watt, Dose: 6J/cm2, time: 60 s, 
frequency one time. This dose was used for the following 
sites.

Intraorally– Buccal, lingual, mesial, and distal side of 
extraction site in the vestibular area [Figure 1].
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Extraorally‑ (A) Angle of the mandible, (B) Lower border of 
the mandible along with the surgical site, (C) A point 1.5 cm 
below the point (B) for lymph nodes [Figure 2].

The procedure was repeated on the first postoperative 
day.

Follow up design
All the patients were recalled on 1st postoperative day after 
24 h and 7th postoperative day to measure the parameters 
(Pain, Edema, Interincisal Opening).

Pain assessment‑done using visual analog scale. The patients 
were asked to mark the degree of perceived pain on a 10 cm 
horizontal line with zero (left side) indicating no pain and 
10 (right side) indicating the severe pain.

Edema‑measured by the two planes using thread and 
measuring scale. The distance between the tragus and 
the lip commissure and the distance between the gonion 
and the external canthus of the eye were measured both 
preoperatively and postoperatively. The edema coefficient 
was calculated using the following formula:‑

Edema	 coefficient	=	 (Distance	 after	 surgery	−	distance	
before surgery)/(distance before surgery) ×100.

Inter‑incisal mouth opening‑measured by using a divider and 
measuring scale both preoperatively and postoperatively.

Patients of the study group were asked to document the 
total no of rescue analgesics consumed per day up to the 
7th postoperative day.

Suture removal was done on the 7th postoperative day 
after ensuring the satisfactory healing. Routine follow‑up 

examination also included evaluation of the potential 
complications associated with the surgical procedure.

Statistical analysis
Data in relation to postoperative pain, postoperative swelling, 
trismus, and total no of analgesics consumed was analyzed 

Figure 1: Laser exposure for intra‑oral sites after the surgery
Figure 2: Laser exposure for extra oral sites after the surgery. (a) Point A 
(b) Point B (c) Point C
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Table 1: Comparison of 1st and 7th day time points with pain 
status in control group and study group by Wilcoxon matched 
pairs test

Groups Changes from Percentage 
of change

Z P

Control group 1st day to 7th day 50.00 3.2958 0.0010*
Study group 1st day to 7th day 85.71 3.1798 0.0015*
*P<0.05

by a various statistical test. A P < 0.05 was considered highly 
significant, P < 0.01 highly significant, P < 0.001 very highly 
significant while P > 0.05 was considered to be statistically 
insignificant.

RESULTS

The present randomized clinical trial was conducted to 
assess the effectiveness of low‑level laser therapy in terms 
of postoperative pain, edema, and trismus.

Pain assessment
Comparison of pain status between the groups on 1st and 
7th day was done by Wilcoxon matched‑pair test [Table 1].

The comparison of pain status on 1st postoperative day in 
control groups were zero patients with mild pain, 7 with 
moderate pain and 8 with severe pain, whereas in the study 
group, it was 9 patients with mild pain, 6 with moderate 
pain and zero patients with severe pain. The results were 
statistically highly significant (P = 0.0001).

The comparison of pain status on 7th postoperative day in 
control groups were zero patients with no pain, 11 with 
mild pain and 4 with moderate pain, whereas in the study, 
group 12 patients had no pain, and 3 patients had mild pain. 
The results were statistically highly significant (P = 0.0001) 
[Table 2].

The percentage of decrease in pain from first postoperative 
day to 7th postoperative in the control group was 50%, 

and in study group, it was 85.7% which was statistically 
significant (P = 0.001).

Edema assessment
A dependent t‑test was used to compare the edema co‑efficient.

Supero‑inferiroly
The mean value of superoinferior edema coefficient between 
1st and 7th postoperative day in the control group were 
12.63 and 6.67 respectively and in the study group, they 
were 10.30 and 5.91 respectively. The percentage of change 
between 1st and 7th day in the Control Group was 47.20% and 
in the study group, it was 42.65% [Table 3]. The results were 
statistically highly significant (P = 0.0001).

Antero‑posteriorly
The mean value of anteroposterior edema coefficient 
between 1st and 7th postoperative day in study group were 
7.54 and 2.98 respectively and in the control group, they 
were 8.83 and 4.07 respectively. The percentage of change 
between the 1st and 7th day in the control group was 60.48% 
and in the study group, it was 53.85 percentage [Table 3]. 
The results were statistically highly significant (P = 0.0001).

Mouth opening
Dependent t‑test was used to compare the mouth opening 
on 1st and 7th postoperative day.

The average mouth opening after the first postoperative day 
in the control group was 32.8 mm and in study group, it was 
32.5 mm. The mouth opening after 7th postoperative day in 
the control group was 2 reduced to 26.6 mm, whereas in 
study group mouth opening was increased to 38.6 mm. The 
results were significant statistically (P = 0.001).

DISCUSSION

Impacted third molars can lead to problems such as 
pericoronitis, external root resorption of the second molar’s 

Table 2: Comparison of control group and study group with pain status at 1st and 7th day time points by Mann–Whitney U‑test

Pain at Control group (%) Study group (%) Total (%) Z P
1st day

Mild pain 0 9 (60.00) 9 (30.00) −3.7952 0.0001*
Moderate pain 7 (46.67) 6 (40.00) 13 (43.33)
Severe pain 8 (53.33) 0 8 (26.67)
Total 15 (100.00) 15 (100.00) 30 (100.00)

7th day
No pain 0 12 (80.00) 12 (40.00) −3.9818 0.0001*
Mild pain 11 (73.33) 3 (20.00) 14 (46.67)
Moderate pain 4 (26.67) 0 4 (13.33)
Total 15 (100.00) 15 (100.00) 30 (100.00)

*P value <0.05 is significant
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root, tooth decay, odontogenic cysts, and tumors. The 
extraction can lead to postoperative complications such as 
pain, swelling, trismus, and ecchymosis, all caused by tissue 
trauma and inflammation.[4]

Analgesics, antibiotics, cold, and warm packs have been 
commonly used to counter such complications, but the 
therapeutic effects of low‑level laser therapy are used with 
positive effects. The irradiation effects of low‑level laser 
therapy in live tissue are caused by a phenomenon called 
photobiomodulation, which is the application of nonionized 
light produced by low‑level laser therapy to trigger positive 
physiological effects.[5]

The present randomized clinical trial assessed the 
effectiveness of low‑level laser therapy in mandibular third 
molar surgery.

The study conducted on 32 female patients by Santos et al.[6] 
showed that there was a significant reduction of pain after 
48 h and above. In a similar study conducted on 80 patients 
by Mohajerani et al.[5] showed a significant reduction in pain 
after 3 days postoperatively in laser group as compared to 
the control group. Another study conducted by Petrini et al.[7] 
showed reduction in pain. In another study conducted by 
Landucci et al.[8] showed reduction in pain after 48 h with a 
single dose of low‑level laser therapy. The other study which 
showed a significant reduction in pain after low‑level laser 
therapy was conducted by Shenawy et al.[9]

The present randomized clinical trial also showed significant 
reduction in pain after low level laser therapy. On first 
postoperative day, 9 of our patients had only mild pain in 

comparison with control group and no pain was after 7 days 
was seen in 12 out of 15 patients in study group.

Fernando et al.[4] conducted a study in 64 patients and did a 
split‑mouth technique in which one side was study and other 
side was a placebo, he found out that there was no difference 
in reduction of pain among both the sites. A randomized 
control trial conducted by Farhadi et al.[10] on 24 patients with 
low‑level laser therapy showed no significant reduction in pain.

However, the difference in their results as compared to our 
results could be due to the dose, mode, or frequency used 
in our study. In the current study, low‑level laser therapy 
was given by using Diode laser (Novolase) with 660 nm in a 
continuous mode both intraorally and extraorally in contact 
mode. The procedure was repeated on the first postoperative 
day.

Amarillas‑Escobar et al.[11] conducted a randomized control 
trial on 30 patients with study and control group and showed 
reduction in swelling postoperatively. In another study 
conducted by Batinjan et al.[12] on 150 patients with three 
groups of 50 each and compared photodynamic therapy, 
low‑level laser therapy and control group, results of their 
study showed a significant reduction in postoperative swelling 
in both groups treated with laser as compared to control 
group. Alan H conducted a study on 15 patients with bilateral 
impaction, one side was control and the other side was study 
group, they found reduction in postoperative swelling.

In the present study, the mean value of superoinferior edema 
coefficient on 1st day in the control group was more (12.63) 
than in the low‑level laser therapy group (10.30), also in the 

Table 3: Comparison of 1st and 7th day time points with supero‑inferior edema coefficient, antero‑posterior edema coefficient and 
mouth opening (mm) in control group and study group by dependent t‑test

Groups Time Mean SD Mean difference SD difference Percentage of change Paired t P
Supero‑inferior edema coefficient

Control group 1st day 12.63 6.88 5.96 3.13 47.20 7.3857 0.0001*
7th day 6.67 5.39

Study group 1st day 10.30 6.45 4.39 6.50 42.65 2.6179 0.0203*
7th day 5.91 3.85

Antero‑posterior edema coefficient
Control group 1st day 8.83 4.73 4.56 3.02 60.48 5.8574 0.0001*

7th day 4.07 2.21
Study group 1st day 7.54 4.19 4.75 4.22 53.85 4.3584 0.0007*

7th day 2.98 2.45
Mouth opening (mm)

Control group 1st day 32.80 12.19 +6.13 4.07 +23.00 +5.838 0.0001*
7th day 26.67 88

Study group 1st day 32.53 1.88 +6.07 2.49 +18.65 +9.429 0.0001*
7th day 38.60 2.06

*P<0.05. SD: Standard deviation
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7th day it was 6.67 and 5.91 in the control and study group 
respectively.

The mean value of anteroposterior edema coefficient on 
1st day in the control group was more (8.83) than in the 
low‑level laser therapy group (7.54), also in the 7th day, 
it was 4.07 and 2.98 in the control and study group 
respectively.

In our study, both superoinferior and anteroposterior edema 
coefficient shown statistically highly significant results in the 
low‑level laser therapy Group.

Fernando et al.[4] conducted a study in 64 patients and did 
a split‑mouth technique in which one side was study and 
other side was a placebo, he found out that there was no 
difference in reduction of swelling among both the sites. 
Raouaa et al.[13] conducted a study on 60 patients with 
two groups, one group received laser and the other group 
received steroids, the results showed that corticosteroid was 
more effective in reducing swelling than the laser group. 
Another study conducted by Raiesian et al.[14] in 44 patients 
with no significant difference in swelling between both study 
and control groups.

Farhadi et al.[10] and Koparal et al.[15] also conducted studies 
on laser after third molar surgery and showed no significant 
reduction in swelling postoperatively.

The inconsistent results associated with low‑level laser 
therapy from our study and others may be explained by 
different irradiation parameters and application.

The mean value of maximal mouth opening in control 
group on postoperative day one and day seven was 
less (32.80), (26.67) as compared to the study group (32.53) 
and (38.60) respectively.

A similar study was conducted by Ferrante et al.[1] on 
30 patients with control and study group found an acceptable 
reduction in trismus postoperatively in comparison to control 
group. Landucci et al.[8] in their study on 22 patients showed a 
significant reduction in trismus postoperatively. Petrini et al.[7] 
also found a significant reduction in trismus postoperatively 
in both groups of laser therapy.

Raiesian et al.[14] in their study on 44 patients found no 
significant reduction in trismus compared to the drug group. 
Raouaa et al.[13] in their study showed a significant reduction 
in trismus in the corticosteroid group compared to laser 
group. A randomized control trial conducted by Farhadi 
et al.[10] found no significant results in terms of reduction in 

trismus. Koparal et al.[15] found reduction in trismus only after 
7th postoperative day.

This variation may be due to the difficulties in the 
measurement of variables associated with postoperative 
sequelae, differences in the type of laser machine used.

CONCLUSIONS

Low‑level laser therapy intervention is noninvasive, simple to 
perform and carries a negligible to nonexistent risk of harm.

Considering the methods used and results obtained in the 
present study, we conclude that low‑level laser therapy was 
effective in reducing the postoperative pain, edema, and 
trismus in the third molar surgeries.

The laser therapy needs to be evaluated in future studies 
along with the larger sample size and longer follow‑up period.
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