
 

Published Clinical Trials of Red Low-Level Laser Therapy (LLLT) Applied to Reducing Post-Surgical Pain 
Seven randomized controlled clinical trials published in scientific peer-reviewed journal publications were identified wherein low-level 
laser therapy (LLLT) was evaluated for its therapeutic ability to reduce post- operative pain following surgical procedures. These studies 
are summarized and presented in tabular summary format below (Table 1) 
 
 
Table 1: Summary of Published Clinical Trials of LLLT Applied to Reducing Post-Surgical Pain 

Study Study Goal Device / 
Parameters Study Design Study Arms Sample size Sample 

characteristics 

Primary outcome 
assessment and 

findings 

Secondary outcome 
assessments & 

findings 

Safety 
outcomes 

1. Low-intensity 
Laser (660 NM) 
has Analgesic 
Effects on 
Sternotomy of 
Patients Who 
Underwent 
Coronary 
Artery Bypass 
Grafts 
Fernandes et 
al., 2017 
Ann Card 
Anaesth. 

 
 
 
 
 
 

To evaluate 
the effect of 
LLLT on pain 
after coronary 
artery bypass 
grafts.  

- 660nm 
- 6 J/cm² 

RCT: 
- randomized, 
- double-blind, 
- placebo 
controlled   

- Active: laser 
application 
immediately after 
surgery and on 
post-operative 
days 2, 4 ,6 & 8 at 
8 points around 
the surgical 
incisions, each 
point approx. 
2cm apart. 
- Placebo: Same 
as active but laser 
not turned on. 
- Control: no laser 
 

Total: n=90 
 
- Active: 
n=30 
- Placebo: 
n=30 
- Control: 
n=30 
 

- Approx. two-
thirds male  
- average age 
around 60 
years. 

- VAS  
- McGill Pain 
Questionnaire  
- each assessed 
during 
hospitalization & 
one-month post-
operative. 
 
- Active group had 
statistically 
significantly lower 
VAS pain ratings, & 
sensory & effective 
scores on McGill on 
days 6 and 8 post-
operative 
compared with 
control & placebo 
groups (p<0.05). 

N/A No adverse 
events or other 
safety events 
reported. 

2. The Effect of 
Low-Level 
Laser on Post-
Operative Pain 
After Tibial 
Fracture 
Surgery: A 
Double-Blind 
Controlled 
Randomized 
Clinical Trial 
Nesioonpour et 
al. 2014 

To investigate 
the effects of 
LLLT on acute 
pain after tibial 
fracture 
surgery. 

1. 650nm 
100mW 
Continuous 
mode 
3 J/cm² 
Area: 1 cm² 
30 s/point 
2. 808nm 
300mW 
Continuous 
mode 
6 J/cm² 
Area: 1 cm² 

Prospective, 
double-blind, 
randomized, 
sham 
controlled 
(control group 
received 
inactive 
treatments). 
Subjects 
matched 
between 
groups with 

- Active: Laser 
administered to 
medial, lateral, 
anterior, 
posterior, and 
popliteal aspects 
of tibial fracture 
site plus 6-8 
trigger points on 
muscles & 
surgical wounds 
post-operatively. 

Total: n=54 
 
- Active: 
n=27 
 
-Control: 
n=27 

- Average age: 
25 years. 
 
- Average BMI: 
approx. 71 
kg/m² 
 
No statistically 
significant 
differences in 
demographics 
nor surgical 
variables 

1. VAS pain rating 
across the first 24 
post-operative 
hours. 
 

- VAS pain ratings 
were statistically 
significant lower for 
active compared 
with sham subjects 
at each of 2, 4-, 8-, 
12-, & 24-hours 

1. Analgesic use 
across the first 24 
post-operative 
hours: 
 
- Opioid use across 
first 24 hours 
following surgery 
was statistically 
significantly less for 
active compared 
with sham (p<0.01).  

No adverse 
events reported. 
 
It was 
concluded that 
LLLT is a safe, 
painless, & non-
invasive means 
to reduce post-
operative pain 
and analgesic 
use that has 
none of the side 



Anest Pain 
Med 

20 s/point 
 

respect to age, 
weight, and 
height. 

- Sham: same as 
active, but  
device not turned 
on. 

between 
treatment 
groups. 

post-surgery 
(p<0.5). 

-effects of other 
means and is 
easily accepted 
by patients. 

Study Study Goal Device / 
Parameters Study Design Study Arms Sample size Sample 

characteristics 

Primary outcome 
assessment and 

findings 

Secondary outcome 
assessments & 

findings 

Safety 
outcomes 

3. The Effect of 
Low-Level 
Laser on Post-
Operative Pain 
After Elective 
Cesarean 
Section  
Poursalehan et 
al. 2018 
Anest Pain 
Med 

To investigate 
the effects of 
LLL on acute 
pain after 
elective 
cesarean 
section. 

1. 650nm 
100mW 
1 J/cm² 
Area: 1 cm² 
10 secs 
 
2. 804nm 
200mW 
2 J/cm² 
10 secs 
 
 

- Prospective,   
- double-blind, 
- randomized,  
- sham 
controlled 
(inactive 
treatments). 
 

Active: 
- Irradiation along 
incision site 
approx. 7-10 cm², 
total combined 
dose of 3 J/cm²; 
total energy 21-
30J. 
- Surrounding 
tissue also 
treated, 2 cm, 3 
points above and 
below suture, 
each 1cm², 15 
secs each. Total 
dose per point of 
4.5 J/cm²; Total 
energy 27J. 
 
Control: same but 
device not turned 
on. 

Total: n=80 
 
- Active: 
n=40 
 
-Control: 
n=40 

No statistically 
significant 
differences in 
demographics 
nor surgical 
variables 
between 
treatment 
groups. 

VAS pain rating 
across the first 24 
post-operative 
hours. 

 
- VAS pain ratings 
statistically 
significantly lower 
for active 
compared with 
sham subjects at 
each of 1-, 4-, 8-, 
12-, 16- & 24-hours 
post-surgery 
(p<0.5). 

1. Analgesic doses 
taken across the 
first 24 post-
operative hours. 
2. Time to first 
request for 
analgesic. 
 
- Average number 
analgesic doses 
taken across the 
first 24 hours 
following surgery 
was statistically 
significantly less for 
active compared 
with sham group 
(p<0.01). 
 
- Time to first 
request for 
analgesic was 
statistically 
significant longer 
for active than 
sham group 
(p<0.01). 

No adverse 
events reported. 
 
It was 
concluded that 
LLLT is a good 
method to 
reduce post-
operative pain 
due to the fact 
that it is a safe 
and non-
invasive method 
which is also 
accepted by 
patients. 

  



Study Study Goal Device / 
Parameters Study Design Study Arms Sample size Sample 

characteristics 

Primary outcome 
assessment and 

findings 

Secondary outcome 
assessment and 

findings 

Safety 
outcomes 

4. Low Level Laser 
and Light-
Emitting Diode 
Therapy for 
Pain Control in 
Hyperglycemic 
and 
Normoglycemic 
Patients Who 
Underwent 
Coronary 
Bypass Surgery 
With Internal 
Mammary 
Artery Grafts: A 
Randomized, 
Double-Blind 
Study With 
Follow-Up 
Lima et al. 
2016 
Photomed. & 
Laser Surgery 

To evaluate 
the efficacy of 
LLLT and LED 
for reducing 
pain in 
hyperglycemic 
and 
normoglycemic 
patients who 
underwent 
coronary 
bypass surgery 
with internal 
mammary 
artery grafts. 

LLLT: 660nm 
- 2.4 J 
- 6 J/cm² 
- 0.04 W 
- Spot size: 
0.4cm² 
- 60 s/point 
- # spots: 8 
- SAEF: 0.24 
 
LED: 
640±20nm 
- 10.1 J 
- 6 J/cm² 
- 0.07 W 
- Spot 
size:1.77cm² 
- 152 s/point 
- # spots: 8 
- SAEF: 1.06 

- prospective, - 
double-blind, - 
randomized, - 
sham and 
control design. 

4 arms: 
 
1. LLLT 
2. LED 
3. Placebo 

(sham) 
4. Control 

 
Each arm further 
divided into 2 
subgroups of 
hyperglycemic 
and 
normoglycemic 
according to their 
pre-surgery 
fasting blood 
glucose level. 

Total:  
n=120 
 
1. LLLT: n=40 
2. LED: 

n=40 
3. Placebo: 

n=40 
4. Control: 

n=40 
 
 

- Males and 
females aged 
18-75 years  
- BMI ≤ 29.9 
kg/m²:  
- hyperglycemic 
or 
normoglycemic.  

Pain during 
coughing according 
to VAS and McGill 
Pain Questionnaire.  
 
LLLT & LED groups 
both demonstrated 
statistically 
significantly lower 
pain ratings on 
both VAS and 
McGill on post-
operative days 6 & 
8 compared with 
placebo and 
control (p<0.05). 
 
No differences 
found between 
LLLT and LED 
groups or between 
hyperglycemic and 
normoglycemic 
subgroups. 

Pain during 
coughing at one-
month post-
operative follow-up. 
 
No pain reported by 
any subject in any 
group at one-month 
post-operative. 

No adverse 
events of side 
effects reported 
related to the 
application of 
LLLT or LED. 
 
It was 
concluded that 
LLLT and LED 
had similar 
analgesic effects 
post-operatively 
for 
hyperglycemic 
and 
normoglycemic 
patients and 
both were 
better than for 
the placebo and 
control groups.  

  



Study Study Goal Device / 
Parameters Study Design Study Arms Sample size Sample 

characteristics 

Primary outcome 
assessment and 

findings 

Secondary outcome 
assessment and 

findings 

Safety 
outcomes 

5. Low Level Laser 
Therapy 
improves pain 
in post-
cesarean 
section: a 
randomized 
clinical trial. 
Araujo et al. 
2020. 
Lasers In 
Medical 
Science 

 
 
 
 
 
 
 
 
 

To evaluate 
the effect of 
LLLT on 
immediate 
postpartum 
pain relief 
during 
cesarean 
section. 

660 nm, 30mW 
 
1. Experimental 

treatment 1: 
- 4 J/cm² 
 

2. Experimental 
treatment 2: 
- 2 J/cm² 
 

2 treatment 
sessions: 12- & 
24-hours post-
partum. Laser 
administered 
perpendicular 
to skin, non-
contact at 1 cm 
intervals along 
the length of 
the incision. 

- prospective, - 
randomized, - 
double-blinded  
- sham & 
control. 

4 arms: 
 
1. Experimental 

group 1 
2. Experimental 

group 2 
3. Placebo 

(inactive laser) 
4. Control (no 

treatment) 

Total: n=88 
 
Arm 1: n=22 
 
Arm 2: n=22 
 
Arm 3: n=22 
 
Arm 4: n=22 

Females aged 
18 to 39 years 
with score on 
the Numeric 
Rating Scale 
(NRS) ≥ 3 in the 
immediate 
postpartum 
stage of c-
section. 

1. Numeric Rating 
Scale (NRS) 

2. Algometry 
 
Recorded at 12-, 
20-24-, & 44-48-
hours post-partum. 
 
Significant 
interaction 
between time vs. 
Group for NRS and 
algometry 
(p<0.001) 
 
No significant 
differences 
between laser 
doses 

Global Change 
Perception Scale 
(GCPS). 
 
Significant 
difference between 
groups at 20-24 & 
44-48 hours 
postpartum 
(p<0.05).  
 
 

No side effects 
reported. 
 
It was 
concluded that 
LLLT was 
effective in 
relieving 
surgical wound 
pain after c-
section and 
seems to be a 
good non-
pharmacological 
resource for 
pain 
improvement 
after c-section. 

  



Study Study Goal Device / 
Parameters Study Design Study Arms Sample size Sample 

characteristics 

Primary outcome 
assessment and 

findings 

Secondary outcome 
assessment and 

findings 

Safety 
outcomes 

6. Effect of 
preoperative 
ibuprofen in 
controlling 
post- 
endodontic 
pain with and 
without LLLT in 
single visit 
endodontics: A 
randomized 
clinical study. 

    Nabi et al. 
2018 

    Indian J Dent 
Res 

 
 
 
 
 
 
 
 
 
 

To evaluate 
the effect of 
LLL irradiation 
and ibuprofen 
in reducing the 
onset and 
severity of 
post-operative 
pain following 
single visit 
endodontics. 

Combination 
Laser: 
 
1. 905 nm: 

- 12-16mW 
2. 875nm: 

- 60mW 
3. 640 nm: 

- 7mW 

- prospective,   
- randomized,  
- double-
blinded 
- control 
group. 

4 arms: 
 
1. Active 1: 

400mg 
Ibuprofen 1 
hour pre-
procedure  

2. Active 2: LLLT 
after 
procedure for 
3 mins. at 
periapical 
region on 
buccal and 
lingual aspect. 

3. Active 3: pre-
procedure 
Ibuprofen + 
post-
procedure 
LLLT. 

4. Control: no 
treatment. 

Total: n=120 
 
- Active 1: 
n=30 
 
- Active 2: 
n=30 
 
- Active 3: 
n=30 
 
- Control: 
n=30 

57% males 
aged 18 to 65 
years. 

Assessment of pain 
was made using the 
Heft Parker Pain 
Survey at 
treatment end and 
at 4-, 8-, 12-, 24-, & 
48-hours post-
operative.  
 
Pain scores on the 
Heft Parker Pain 
Survey were 
statistically 
significantly lower 
for each of the 3 
active treatment 
groups compared 
with control, with 
the greatest 
difference 
occurring for 
subjects receiving 
both Ibuprofen and 
LLLT.  
 

N/A LLLT can be an 
effective 
alternative for 
conventional 
use of NSAIDs in 
controlling 
postendodontic 
pain, thereby 
eliminating the 
adverse effects 
of such drugs on 
patients. 

  



Study Study Goal Device / 
Parameters Study Design Study Arms Sample size Sample 

characteristics 

Primary outcome 
assessment and 

findings 

Secondary outcome 
assessment and 

findings 

Safety 
outcomes 

7. Therapeutic 
Laser for pain 
relief after 
tonsillectomy 
Neiva et al 
2018 
Rev, paul 
pediatr 

To evaluate 
the effect of 
LLLT on pain 
after 
tonsillectomy 
in children and 
adolescents. 

Dentoflex® 
Laser 
 
685nm 
50mW 
4J/cm² 

RCT:                   
- randomized,   
- double-blind, 
- control group  
 

- Active: intra-
operative laser + 
24-hour post-
operative laser 
 
- Control: 
standard of care 
pain medication / 
no intra-
operative laser 

Total: n=18: 
 
- Active: n=9 
- Control: 
n=9 

Males and 
females aged 5-
15 years. 

- VAS pain 
assessment daily 
for 7 days post-
operative. 
 
- Median VAS 
scores were 
statistically 
significantly lower 
in active compared 
with control on 1st 
2nd 4th & 5th 
(p<0.05) post-
operative days.   

- Use of rescue 
analgesics. 
 
- 45% of active 
subjects required at 
least one dose of 
analgesics on 1st 
post-operative day 
compared with 
100% of placebo 
subjects (p<0.01).  
- Across first 7 post-
operative days, 
active subjects 
consumed a 
statistically 
significant lower 
quantity of 
analgesics 
compared with 
control (p<0.001)  

No adverse 
events or other 
safety events 
reported. 

 
The list of references of the above articles is listed below. 
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In summary, seven randomized controlled clinical trials published in scientific peer-reviewed 
journal publications were identified wherein low-level laser therapy (LLLT) was evaluated for its 
therapeutic ability to reduce post-operative pain following surgical procedures known to cause 
worse post-operative pain in terms of intensity and duration than in the two existing Erchonia 
post-operative trials of breast augmentation and liposuction surgery. These studies evaluated 
post-surgical pain related to: 
 
• Coronary artery bypass graft surgery 
• Coronary bypass surgery with internal mammary artery grafts 
• Tibial fracture surgery 
• Cesarean section (2 studies) 
• Endodontic surgery 
• tonsillectomy 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



 
APPENDIX A:  SUPPORTIVE LITERATURE SEARCH COMPLETE ARTICLES 

 

 









 
 
 
 









 











 
 

















 
 
 
 

















 
 







 
 
 
 



 
 















 
 
 
 



 
 
 
 


