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Background: One of the main problems in cesarean section cases is represented by postoperative pain that
can cause delay in recovery and intense complications for patients. Therefore, the present study evaluates
the effect and quality of treating infectious tissue and surgical complications using low-level lasers after
cesarean section.

Methods: In this clinical study, 240 candidates for the same type of surgery using the spinal anesthesia
technique, were randomly divided into a laser treatment group and a control group. Finally, the surgical
incision in the laser group was irradiated by laser (810 nm). Furthermore, the same method was used for
the control group. The first request for analgesia, total analgesic consumption and severity of postoperative
pain by visual analogue scale (VAS) were monitored in all patients for 24 hours.

Findings: The 240 participants in the present study were equally allocated (1:1 ratio) to the case and
control groups. There was a significant difference in average age (P=0.013) between subjects of the two
study groups, with controls having a lower average age than participants in the case group based on the
obtained results. However, the body mass index did not significantly differ between the two groups (p=0.1).
The average use of painkillers (a painkiller is a pill or other form of drug that reduces or stops physical pain),
suture removal time, and postoperative pain on days 3, 7, 14, and six weeks after surgery were lower in the
case group than in the control group. The obtained difference was statistically significant (p<0.001).

Conclusion: According to the findings of this study, using low-level laser therapy with cluster current
(wavelength 810 nm and power 300 mW and power density for low-level laser 4 W/cm2) can help reduce
postoperative pain and the need for painkillers.
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INTRODUCTION

esarean section is one of the most

common surgical procedures per-

formed worldwide, which can be

elective or emergency (1). More-

over, pain following a cesarean sec-
tion is one of the main issues among pregnant
women. Postoperative pain can cause fear of
operation and harm them. Furthermore, posto-
perative pain can limit the mother's ability to
feed and care for the baby. Moreover, lack of
movement, which is due to postoperative pain,
can increase the risk of thromboembolism. A ce-
sarean section may be followed by chronic pain
but studies have shown that this pain could per-
sist for up to six months. Furthermore, severe
pain, especially 24 hours after surgery, can lead
to continuous pain and postpartum depression
in the following eight weeks. Therefore, it is es-
sential to optimally manage the pain, which can
effectively increase patient satisfaction and de-
crease postoperative side effects, hospital stays
and healthcare costs (2-4).

Recently, compared to other Asian countries,
the prevalence of cesarean deliveries in Iran in-
creased, which has led to a higher rate of surgical
complications (4, 5). Evidence shows that the
prevalence of infections after cesarean section
varies between 0.5-15%. Treatment methods
such as antibiotics and low-level laser therapy
(LLLT) for treating post-cesarean wound infections
have been recommended (3).

Low-level laser therapy is an effective method
that accelerates wound healing, so various re-
views and meta-analysis studies have described it
as a safe and effective treatment procedure. It has
significant neuro-pharmacological effects on the
synthesis, secretion and metabolism of biochemi-
cal substances such as prostaglandins and hista-
mine. Also, this method aims to decrease the ac-
tivity of C-fiber and bradykinin by stimulating the
synthesis of endogenous endorphins and chan-
ging the pain threshold that causes analgesia (4-6).
In general, many studies have reported optimal
clinical effects, the usefulness of LLLT in wound
healing, and a healing time (7). Also, studies have
shown that LLLT can improve tissue responses
and reduce pain and swelling caused by surgery
(8). Research results showed that particular laser
irradiation stimulated fibroblast proliferation with-
out impairing procollagen synthesis. Also, since

LLLT can modulate inflammatory processes in a
dose-dependent manner, it can significantly re-
duce acute inflammatory pain (9, 10). However,
according to some studies, LLLT can reduce pain
but does not affect accelerating wound healing.
Studies show that LLLT does not accelerate the
healing of episiotomy wounds, although it redu-
ces perineal pain in patients (11). Some studies
also indicate that although LLLT reduces pain,
LLLT intervention could not be a preventive factor
for the growth of abdominal scar, which is consi-
dered one of the most essential beauty cases (12).
Therefore, this study aims to determine the effec-
tiveness and quality of LLLT on wound infection
and surgical complications after elective cesarean
section in Amir-Al-Momenin Zabol Hospital in
2022.4

MATERIALS AND METHODS

his prospective double-blind clinical study

was conducted between 2021-2022. After
the approval of the study proposal by the Re-
search Council of the Faculty of Medicine, re-
ceipt of the Ethical code and necessary coordi-
nation with the hospital and operating room
(OR) management, the project manager entered
the OR. First, by explaining the research objec-
tives and potential benefits and harms, partici-
pants were informed about the conditions of the
study, and pregnant women who had been re-
ferred for selective cesarean section were exa-
mined after giving their consent. Patients with
previous surgery, diabetes, malignancy, benign
tumors which may pose the risk of malignancy,
sensitivity to light such as history of epilepsy, sei-
zures or lupus increased intracranial pressure
(ICP), lower limb neuropathy and those who re-
fused spinal anesthesia were excluded from the
study. Oral and written personal consent was ob-
tained from all patients. After the operation, pa-
tients were randomly divided into LLLT and con-
trol groups. The laser treatment group was
treated with a continuous low-level laser along
with cluster current (wavelength 810 nm and
power 300 mW). Power density for the low-level
laser is 2 W/cm?. The control group was also sub-
jected to laser treatment at the same time and
for the same duration but as a placebo and in a
silent state.

It should be noted that during this period, all
study participants received routine antibiotics and
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painkillers. In both groups, the treatment method,
wound care conditions and environmental factors
were the same, except for LLLT. After each laser
irradiation, wound conditions, pain, cesarean sec-
tion infection rate and need for painkillers and
antibiotic treatment in the two groups were inves-
tigated and compared, and the collected informa-
tion was entered into the questionnaire used in
the present study. Also, demographic data, an-
thropometrics, underlying diseases, examinations,
necessary laboratory as well as radiographic data
and supplementary information were extracted
from patients” medical files and entered into the
questionnaire.

In order to prevent possible laser side effects,
the following are recommended: 1) in the case of
severe burning sensation, the specialist must be
informed immediately; 2) patients should take
necessary precautions before and after laser treat-
ment — thus, the area under laser treatment must
be kept moist, for which patients can use creams
containing aloe vera as a moisturizer; laser-trea-
ted areas should not be exposed to direct sun-
light, so ointments such as vitamin E or coconut
oil are recommended to heal a part of the burned
or injured skin; an ice pack may be used before
and after laser treatment to help skin inflamma-
tion healing; also, a small ice pack can improve
the redness and inflammation of the skin.

We assured patients that the damage caused
by using these devices was temporary, and even
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FIGURE 1. Laser radiation to the surgical site

those who suffered burns or scars would recover
after special care.

Statistical methods
Data were analyzed by using the Statistical
Package for the Social Sciences, version 20.0,
SPSS Inc., Chicago, lllinois, USA (SPSS), and were
recorded as mean = standard deviation (SD). Fi-
nally, the independent sample t-test and another
measure test were applied to compare the two
groups after average distribution analysis and ho-
mogeneity of variances. The Bonferroni test was
considered a post hoc test. The 5% significance
level was considered for the entire study (P <0.05).
In the present study, 240 participants were
equally assigned to case and control groups
(case-to-control ratio 1:1). According to the ob-
tained results, the average age of the case group

TABLE 1. Comparison

Mean Standard P-value
deviation of mean variables and
2978  5.824 013 significance test
2788  6.038 (independent t-test) in
20.225  1.9531 103 case and control groups
20.817 3.4446
263.33 120.874 <0.001
989.17 345,145
5.15 1.674 <0.001
9.17 1.311
2.26 1.458 <0.001
5.97 1.236
1.36 1.165 <0.001
4.01 1.405
44 619 <0.001
225 1.071
9.28 2.850 <0.001
1445 2.145
182.5 40.71 <0.001
85.0 51.69
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TABLE 2. Level of
patient complaints among
subjects in case and
control groups

Case group Control Total P-value
group
Smoking status | Yes 4(3.3%) 33(27.5%) | 37(15.4%) |<0.001
No 116 (96.7%) | 87 (72.5%) | 203 (84.6%)
Number of First 30 (25.0%) 48 (40.0%) | 78 (32.5%) | 0.013
| pregnancies Second and more 90 (75.0%) 72 (60.0%) | 162 (67.5%)
Antibiotic used | Keflin 99 (82.5%) 120 (54.8%) | 219 (91.2%) | <0.001
in the study Keflin & ceftriaxone 500 mg | 21 (17.5%) 0 21 (8.8%)
Primary tissue | Yes 33 (27.5%) 85(70.8%) | 118 (49.2%) | <0.001
swelling No 87 (72.5.0%) | 35(29.2%) | 122 (50.8%)
Suture time Day 3 10 (8.3%) 0 10 (4.2%)
Day 7 17 (14.2%) 0 17(7.1%) | <0.001
Day 10 84 (70.0%) 7 (5.8%) 91 (37.9%)
Days 11-15 9(7.5%) 98 (81.7%) | 107 (44.6%)
Days 16-20 0 15 (12.5%) | 15(6.3%)
Pain Yes 0 116 (96.7%) | 116 (48.3%) | <0.001
Post-surgical No 120 (100.0%) | 4(3.3%) 124 (51.7%)
complications | Burning | Yes 17 (14.2%) 113 (94.2%) | 130 (54.2%) | <0.001
No 103 (85.8%) | 7(5.8%) 110 (45.8%)
Bleeding | Yes 0 56 (46.7%) | 56(23.3%) | <0.001
No 120 (100.0%) | 64 (34.8%) | 184 (76.7%)
Swelling | Yes 0 98 (81.7%) | 98 (40.8%) | <0.001
No 120 (100.0%) | 22 (18.3%) | 142 (59.2%)

was higher than the control group, and this ave-
rage difference was statistically significant
(P=0.013). However, the body mass index (BMI)
did not significantly differ between the two groups
(p=0.1). The average use of painkillers (a pain-
killer is a pill or other form of drug that reduces or
stops physical pain), suture removal time and
postoperative pain on days 3, 7, 14 and six weeks
after surgery were lower in the case group than
the control one. The obtained difference was sta-
tistically significant (p<0.001).

The smoking status of pregnant mothers in
both case and control groups showed that 3.3% of
cases and 27.5% of controls were smokers
(p<0.001). Also, 75% of subjects in the case
group and 65% of those in the control group had
experienced more than one pregnancy (p=0.01).
The initial swelling of the operated tissue in the
case and control groups was 27.5% and 70.8%,
respectively, which indicated a statistically signifi-
cant difference (p<0.001). More than 90% of sur-
gical sutures were removed on the 10" day or
before after surgery in the case group and on the
11" day postoperatively in controls (p<0.001)
(Table 2).

The level of patient complaints was investiga-
ted based on four factors, including pain, burning,
bleeding and swelling, and it was shown that sub-
jects in the laser group reported fewer complaints
in all four factors than those in the control group.

In this way, in the case group, only 14.2% (17 pa-
tients) reported a burning complaint at the opera-
tion site. On the other hand, 96.7% of subjects in
the control group complained of pain, 54.2%
burning, 23.3% bleeding, and 40.8% swelling at
the surgical site (p<0.001) (Table 2). O

DISCUSSION

he present study investigated the effects of la-

ser therapy with continuous low-level laser
with cluster current (wavelength 810 nm, power
300 mW and power density 4 W/cm?). Cesarean
section results showed a significant reduction in
painat1,4,8, 12, 16, and 24 hours after surgery.
In a study conducted by Safari et al, entitled "The
functional effect of LLLT on cesarean section scar
in 2020 (Iran)", 56 patients who underwent cesa-
rean section were assigned to one case group and
one control group, with LLLT being used in the
case group; the authors found a statistically sig-
nificant difference in pain score between the in-
tervention group and the control one on the 5"
and 10™ day after delivery, respectively (P=0.000).
Patients in the intervention group complained of
less pain, but no significant difference was ob-
served regarding the scar scale. Some studies also
show that, although LLLT reduces pain, LLLT in-
tervention could not be a preventive factor for the
growth of abdominal scar, considered one of the
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most essential beauty cases. Also, in the above
cited study, no complications from laser therapy
were reported (13), which was in line with our
findings. In the study conducted by Pour Salehan
et al, entitled "The effect of Low-Level Laser on
Postoperative Pain After Elective Cesarean Sec-
tion”, 80 pregnant women with elective cesarean
section were divided into a case group and a con-
trol one, and surgical incision in subjects of the
case group, who received laser treatment, was
examined. The study results showed that laser
therapy significantly reduced pain in the interven-
tion group compared to the control one, and fi-
nally suggested that LLLT was the best choice for
reducing postoperative pain as it has been proved
to be a safe non-invasive procedure, with no side
effects such as nausea-vomiting, hypotension, or
dizziness being observed in any of the two studied
groups (12), which was consistent with the fin-
dings of the present study. In a study conducted
by Oliveira et al in 2011, regarding LLLT effect on
perineal pain and wound healing after episioto-
my, 53 postpartum women who had mediolateral
episiotomy in their first delivery were randomly
divided into two groups (26 individuals) of cases
and controls; subjects in the case group were
treated with LLLT and laser radiation was applied
at three points on the episiotomy incision after su-
tures and in three sessions after delivery, with pain
and perineal wound being evaluated before and
after each radiation; the case group showed sig-
nificant pain reduction after the second and third
sessions (P=0.001), while there was no significant
difference in perineum recovery between the two
groups. The above cited study concluded that
LLLT did not accelerate the recovery of episio-
tomy incision, although perineal pain was re-
duced in these patients; also, no complications
related to laser therapy were observed in the stu-
died patients (14). In a study conducted by
Mensifo et al in 2018, 40 diabetic women aged
28 to 38 years, who underwent cesarean section,
were assigned into two case and control group;
the case group was examined for six weeks under
intensity laser therapy three times a week, along
with standard treatment for diabetes and cesare-
an wounds, while the control group was subjec-
ted to fake laser treatment for six weeks and three
times a week along with standard diabetes and
cesarean wound treatment, and the size and
appearance of all patients' wounds before and af-
ter treatment were examined and compared. The

results of this study showed that laser therapy had
made a significant difference in the size and ap-
pearance of the wound compared to the control
group, so the final results indicated the effective-
ness of LLLT in the healing of cesarean section
wounds in patients with diabetes. However, there
were no reports of complications caused by laser
therapy (15), and in the study carried out by
Mokameli et al, entitled “The Use of LLLT after
Cesarean Section and its Relationship with Blood
Prolactin Level and Lactation Status”, 20 women
with mastitis and LLLT treatment were assigned to
an intervention group, who received laser thera-
py, and a control group, who received LLLT as a
placebo. Blood prolactin levels and tissue sam-
pling from the edges of the wounds were exa-
mined in both groups after three days. The study
findings showed that, although there was a diffe-
rence in blood prolactin levels between the two
groups, it was not statistically significant. The final
results indicated that LLLT did not cause severe
effects on the lactation metabolism after delivery,
and by modulating the metabolic processes, it
modified the wound after the operation, and no
significant complications were found in the trea-
ted patients (16-21). 0

CONCLUSION

he present study showed that LLLT with clus-

ter current (wavelength 810 nm, power
300 mW and power density for low-level laser
4 W/cm?) could reduce both postoperative pain
and consumption of postoperative painkillers.

Various side effects such as skin reactions, re-
spiratory depression, ulcer peptic and analgesic
nephropathy have been reported in other analge-
sia consumption methods but were not seen in
LLLT. Finally, further studies are recommended on
using LLLT in anesthesiology because it is a
non-invasive, safe and widely accepted method
by most patients.
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