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ABSTRACT 
Background: Surgical removal of impacted mandibular third molars is commonly associated with postoperative pain, 
swelling, and trismus, which may impair patient recovery. Photobiomodulation therapy has emerged as a non-invasive 
adjunctive modality aimed at minimizing these postoperative complications. 
Aim: To evaluate the adjunctive effect of photobiomodulation therapy in reducing postoperative pain, improving mouth 
opening, and decreasing analgesic consumption following impacted mandibular third molar surgery. 
Methods: A randomized controlled clinical trial was conducted on 40 patients divided into study and control groups. 
Pain was assessed using the Visual Analog Scale at 6, 8, and 12 hours and on the 3rd, 5th, and 7th postoperative days. 
Maximum mouth opening and total analgesic consumption were also recorded. 
Results: The study group demonstrated significantly lower pain scores at all postoperative intervals, improved mouth 
opening values on the 3rd, 5th, and 7th days, and reduced total analgesic consumption compared to the control group. 
Conclusion: Photobiomodulation therapy significantly improves postoperative recovery by reducing pain intensity, 
enhancing mandibular function, and lowering analgesic requirements after impacted mandibular third molar surgery. 
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INTRODUCTION 
Surgical extraction of impacted mandibular third molars is 
one of the most common procedures in oral and 
maxillofacial practice, frequently associated with 
postoperative sequelae such as pain, swelling (oedema), 
and trismus, which can significantly impair patient 
comfort and quality of life in the first postoperative week 
[1]. These side effects are primarily driven by 
inflammatory processes and tissue trauma resulting from 
osteotomy, flap elevation, and prolonged surgical 
manipulation [2]. Standard pharmacological management 
employs analgesics, non-steroidal anti-inflammatory 
drugs, and corticosteroids; however, these medications can 
carry systemic side effects and may not fully alleviate 
postoperative morbidity, prompting interest in adjunctive 
non-invasive therapies [3]. 

Photobiomodulation therapy (PBMT), also known as low-
level laser therapy (LLLT), uses low-intensity light energy 
to stimulate biological responses at the cellular level. Its 
proposed mechanisms include modulation of inflammatory 
mediators, enhancement of microcirculation, and 
promotion of tissue repair, which may reduce pain, 
oedema, and improve mouth opening following surgical 
trauma [4,5]. Recent randomized clinical trials have shown 
that PBMT applied immediately after third molar 
extraction can significantly reduce postoperative pain 
scores at multiple time points, as assessed by visual 
analogue scales, when compared to control or placebo 
interventions [6]. Similar studies report significant 
reductions in facial oedema and improved trismus 
measures following PBMT, particularly when applied both 
intraorally and extraorally in standardized protocols [7]. 
These beneficial outcomes are thought to be linked to 
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PBMT’s ability to attenuate pro-inflammatory cytokines 
and accelerate resolution of acute inflammatory responses 
in the surgical area [8]. 

Despite promising results, systematic reviews indicate that 
the current body of evidence remains heterogeneous with 
respect to laser parameters—such as wavelength, energy 
density, and number of applications—which complicates 
direct comparison across studies [9]. Nonetheless, meta-
analyses suggest that PBMT tends to reduce postoperative 
pain and swelling following third molar surgery, though 
effects on trismus may be less consistent [10]. Given this 
evidence, further clinical studies are warranted to optimize 
PBMT protocols and confirm its utility as an effective 
adjunct to conventional postoperative management in 
impacted mandibular third molar surgery. 

MATERIAL AND METHODS 
A randomized controlled clinical trial was conducted in 
the Department of Oral and Maxillofacial Surgery, 
Ahmedabad Dental College and Hospital, Gandhinagar, 
Gujarat, India, after obtaining ethical clearance from the 
institutional ethical committee. The study sample 
consisted of 40 patients who underwent surgical removal 
of impacted mandibular third molars during the study 
period from 2022 to 2025. Patients aged above 18 years of 
either sex belonging to ASA I and II categories with 
clinically and radiographically diagnosed impacted 
mandibular third molars were included after obtaining 
written informed consent. Immunocompromised patients, 
patients with uncontrolled systemic diseases, those on 
anticoagulant therapy, uncooperative individuals, and 
patients with a history of allergy were excluded from the 
study. 

All patients underwent detailed preoperative evaluation 
including medical and dental history, extraoral and 
intraoral examination, and radiographic assessment using 
orthopantomogram. Preoperative laboratory investigations 
such as hemoglobin level, bleeding time, clotting time, and 
random blood sugar were performed according to 
departmental protocol. Patients were randomly divided 
into study and control groups by lottery method. In the 
study group, intraoral diode laser photobiomodulation 
therapy was applied immediately after suturing using a 
wavelength of 980 nm at a power of 1.2 W in continuous 
mode for 30 seconds each at three points—occlusal, 
buccal, and lingual. In the control group, the fiber tip was 
applied without radiation following surgery. 

All surgical procedures were carried out under strict 
aseptic precautions. Local anesthesia was achieved using 
2% lignocaine hydrochloride with adrenaline (1:80,000) 
administered as a mandibular block. A full-thickness 
mucoperiosteal flap was designed using Ward’s incision 
and reflected to expose the impacted tooth. Osteotomy and 
tooth sectioning were performed as required, followed by 
luxation and removal of the tooth. The extraction socket 
was debrided using a curette, sharp bony margins were 
smoothened with a bone file, and the socket was irrigated 
with normal saline to remove debris. After achieving 

adequate hemostasis, the flap was repositioned and 
sutured. All patients received postoperative instructions 
and were prescribed antibiotics (Tab. Augmentin 625 mg 
every 8 hours for 5 days) and analgesics (Tab. Paracetamol 
325 mg with Tab. Aceclofenac 100 mg and 
Serratiopeptidase 15 mg). 

Postoperative evaluation was performed at 6, 8, and 12 
hours after surgery and on the 3rd, 5th, and 7th 
postoperative days. Pain was assessed using the Visual 
Analog Scale (VAS), where the endpoints represented no 
pain and severe pain. Facial swelling was measured 
preoperatively and on the 3rd, 5th, and 7th postoperative 
days using the modification of the tape measurement 
method described by Gabka and Matsumara, which 
included measurements between the lateral corner of the 
eye and gonion, tragus and outer corner of the mouth, and 
tragus and soft tissue pogonion. Maximum interincisal 
mouth opening was recorded preoperatively and on the 
3rd, 5th, and 7th postoperative days by measuring the 
distance between the upper and lower incisors using a 
millimeter scale. Total analgesic consumption was 
calculated on the 7th postoperative day by recording the 
total number of analgesic tablets consumed by each patient 
during the postoperative period. All clinical parameters 
were recorded systematically and subjected to statistical 
analysis to evaluate the effectiveness of 
photobiomodulation therapy in reducing postoperative 
sequelae following impacted mandibular third molar 
surgery. 

RESULTS 
Table 1 shows the age distribution of patients included in 
the study where the mean age in the study group was 
30.8±8.6 years compared to 36.6±12.8 years in the control 
group, indicating comparable demographic characteristics 
between both groups. Table 2 demonstrates the gender 
distribution, where the study group consisted of 12 males 
(60%) and 8 females (40%), while the control group 
included 10 males (50%) and 10 females (50%), showing 
balanced allocation. Table 3 presents postoperative pain 
scores assessed using the Visual Analog Scale at multiple 
time intervals, where the study group showed consistently 
lower mean values compared to the control group such as 
2.55 vs 4.45 at 6 hours, 2.10 vs 5.75 at 8 hours, and 2.05 
vs 6.00 at 12 hours, all with highly significant p values 
(<0.001). Pain levels continued to reduce on the 3rd day 
(1.65 vs 6.85), 5th day (1.25 vs 6.75), and 7th day (1.05 vs 
6.90), confirming sustained reduction in postoperative 
pain. Table 4 demonstrates measurements of maximum 
mouth opening where preoperative values were 
comparable (41.60 vs 39.25; p=0.139) but significant 
improvement was seen in the study group on the 3rd day 
(39.65 vs 35.60; p=0.016), 5th day (39.95 vs 35.55; 
p=0.012), and 7th day (40.80 vs 35.90; p=0.005). Table 5 
shows total analgesic consumption where the study group 
required fewer analgesics (3.85±0.75) compared to the 
control group (8.00±1.16), indicating a highly significant 
reduction (p<0.001). 
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Table 1: Age distribution of patients 

Group Mean SD 
Study 30.8 8.6 

Control 36.6 12.8 

Table 2: Gender distribution of patients 
Group Frequency Percent 

Study Group F 8 40.0 
Study Group M 12 60.0 

Study Group Total 20 100.0 
Control Group F 10 50.0 
Control Group M 10 50.0 

Control Group Total 20 100.0 

Table 3: Pain at 6hr, 8hr, 12hr and 3rd, 5th, 7th day postoperatively 
Group Mean Std. Deviation t test p Value 

PAIN - 1st day - 6 hr Study Group 2.55 0.94 6.182 <0.001 
PAIN - 1st day - 6 hr Control Group 4.45 0.99 

  

PAIN - 1st day - 8 hr Study Group 2.10 0.85 8.186 <0.001 
PAIN - 1st day - 8 hr Control Group 5.75 1.80 

  

PAIN - 1st day - 12 hr Study Group 2.05 0.83 11.238 <0.001 
PAIN - 1st day - 12 hr Control Group 6.00 1.33 

  

PAIN - 3rd Day Study Group 1.65 0.49 24.513 <0.001 
PAIN - 3rd Day Control Group 6.85 0.81 

  

PAIN - 5th Day Study Group 1.25 0.79 22.117 <0.001 
PAIN - 5th Day Control Group 6.75 0.78 

  

PAIN - 7th Day Study Group 1.05 0.76 22.922 <0.001 
PAIN - 7th Day Control Group 6.90 0.85 

  

Table 4: Measurement of maximum mouth opening preoperatively and 3rd, 5th, 7th postoperative day 
Group Mean Std. Deviation t test p Value 

MAXIMUM MOUTH OPENING PRE OP Study Group 41.60 5.58 1.510 0.139 
MAXIMUM MOUTH OPENING PRE OP Control Group 39.25 4.16 

  

MAXIMUM MOUTH OPENING 3RD DAY Study Group 39.65 5.79 2.523 0.016 
MAXIMUM MOUTH OPENING 3RD DAY Control Group 35.60 4.24 

  

MAXIMUM MOUTH OPENING 5TH DAY Study Group 39.95 5.73 2.656 0.012 
MAXIMUM MOUTH OPENING 5TH DAY Control Group 35.55 4.33 

  

MAXIMUM MOUTH OPENING 7TH DAY Study Group 40.80 5.58 2.977 0.005 
MAXIMUM MOUTH OPENING 7TH DAY Control Group 35.90 4.31 

  

Table 5: Total analgesic consumption 
Group Mean SD t test p Value 

Study Group 3.85 0.75 14.214 <0.001 
Control Group 8.00 1.16 

  

DISCUSSION 
The present study evaluated the adjunctive role of 
photobiomodulation therapy in reducing postoperative 
pain, trismus, and analgesic consumption following 
impacted mandibular third molar surgery. The results 
demonstrated a marked reduction in postoperative pain 
scores in the study group at all time intervals, including 6, 
8, and 12 hours and on the 3rd, 5th, and 7th postoperative 
days. These findings are consistent with recent clinical 
evidence suggesting that photobiomodulation therapy 
significantly modulates inflammatory mediators and 
promotes cellular repair, thereby reducing postoperative 
discomfort [11]. Mauriello et al. emphasized that laser 
therapy stimulates mitochondrial activity and anti-

inflammatory pathways, resulting in faster tissue healing 
and reduced nociceptive signaling, which may explain the 
lower VAS scores observed in the present study [11]. 

A significant improvement in maximum interincisal mouth 
opening was observed in the study group from the 3rd 
postoperative day onward, indicating reduced trismus. 
Previous investigations have shown that 
photobiomodulation enhances microcirculation and 
reduces muscular inflammation, leading to improved 
mandibular mobility after surgical trauma [12]. Camolesi 
et al. reported similar improvements in mouth opening and 
reduced facial oedema following lower third molar 
extraction, supporting the functional recovery observed in 
the current findings [12]. The improved mouth opening 
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values on the 5th and 7th postoperative days in the study 
group (39.95±5.73 and 40.80±5.58 mm respectively) 
further highlight the therapeutic benefit of PBMT in 
minimizing postoperative muscle stiffness. 

The significant reduction in analgesic consumption 
observed in the study group also aligns with recent clinical 
trials demonstrating decreased reliance on 
pharmacological analgesics following laser therapy. 
Studies have suggested that PBMT influences the release 
of endogenous opioids and reduces peripheral nerve 
sensitization, thereby decreasing the need for additional 
medication [13]. Sigaroodi et al. reported that patients 
treated with low-level laser therapy experienced notable 
reductions in pain intensity and required fewer rescue 
analgesics compared to control groups [13]. Furthermore, 
Perez et al. demonstrated that PBMT effectively reduces 
postoperative oedema and pain intensity, confirming the 
analgesic benefits of this modality [14]. 

Although demographic parameters such as age and gender 
were comparable between the study and control groups, 
the differences in postoperative outcomes emphasize the 
clinical impact of photobiomodulation rather than patient-
related factors. Recent randomized clinical studies have 
highlighted that PBMT may improve postoperative 
recovery by enhancing lymphatic drainage and reducing 
pro-inflammatory cytokine expression, which contributes 
to decreased swelling and faster functional recovery [15]. 
The continuous reduction in pain scores from the early 
postoperative hours to the 7th day observed in the present 
study reflects a sustained therapeutic effect of laser 
application. Overall, the findings reinforce that 
photobiomodulation therapy serves as a safe and effective 
adjunctive modality in minimizing postoperative 
morbidity following impacted mandibular third molar 
surgery, particularly in reducing pain intensity, improving 
mouth opening, and lowering analgesic requirements. 

CONCLUSION 
Within the limitations of the present study, 
photobiomodulation therapy demonstrated significant 
effectiveness in reducing postoperative pain, improving 
mouth opening, and decreasing total analgesic 
consumption following impacted mandibular third molar 
surgery. The study group showed consistently lower VAS 
scores and improved functional recovery compared to the 
control group. Photobiomodulation therapy can therefore 
be considered a valuable non-invasive adjunct in 
postoperative management to enhance patient comfort and 
accelerate recovery. 
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