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Abstract

Aim: The aim of this study was to compare the efficacy of manual lymphatic drainage (MLD) and low level laser therapy (LLLT) on postoperative
pain, edema and trismus in the impacted lower third molar tooth (ILTMT) surgery.

Methods: The study included 36 patients with a mean age of 25.7 + 5.9 years. Patients were randomized into 3 groups: MLD, LLTT and control
groups. Pain (Visual Analogue Scale-VAS), edema (craniometric measurement) and trismus (maximum interincisal distance measurement) were
evaluated. Evaluations were made before surgery, 24, 48 and 72 hours after surgery, and on the 7th day after surgery.

Results: The mean pain level between the 4th and 7th days of the two treatment groups and the use of additional pain medication during the
treatment were significantly lower than the control group. The mean edema increase and mouth opening values did not differ significantly
between the treatment groups in the postoperative 7th day compared to the preoperative period, but it was significantly higher in the control
group.

Conclusion: It was concluded that MLD and LLLT after ILTMT surgery can be used effectively in the clinic to reduce pain and edema and
improve mouth opening. It is thought that our study will provide a basis for future studies on MLD treatment in areas such as oral and
maxillofacial surgery as well as orthognathic surgery.
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Introduction

Impacted lower third molar tooth (ILTMT) is one of the most
frequently performed operations in oral and maxillofacial surgery.!
Edema, trismus, paresthesia, mandibular fracture and hemorrhage
are among the frequently observed conditions in the early and
late periods after ILTMT surgery.>®> The variables underlying
these changes are complex, but the inflammatory process caused
by trauma is important. It is almost inevitable that pain, edema
and trismus will occur as a result of the inflammatory response.
This situation can lead to negative effects of living conditions,
prolongation of the recovery process, and therefore social and
economic losses.*®

Post-surgical pain begins when the effect of anesthesia wears off,
reaches its highest point in the first 3-5 hours, and then gradually
decreases until the seventh day.>® Edema usually peaks between
12-48 hours and may take 5-7 days to resolve completely.” The
resulting edema surrounds the masseter muscle, causing decreased
mandibular movements and reduced mouth opening. This condition,
defined as trismus, may occur due to surgical procedures and local
anesthesia. Trismus usually reaches its highest level on the 2nd day
of surgery and completely decreases on the 7th day.??

In order to reduce complications, research has been conducted
on treatment modalities such as analgesics, steroid and non-
steroidal anti-inflammatory (NSAID) drugs, cryotherapy, different
flap techniques, and LLLT.”'? In one study, MLD application was
observed.”™ Since no effect was observed at the expected level,
more reliable and comprehensive studies are needed. At the end of
the study, it is thought that it will provide important data regarding
the widespread applicability of MLD treatment as an alternative
or complementary treatment to LLLT treatment in ILTMT surgery.

Materials and Methods

Participants

The study was carried out with 36 patients aged between 18-
45 who came to Faculty of Dentistry Department of Oral and
Maxillofacial Surgery within the scope of 2018-2019 and who
could undergo surgical extraction on their ILTMTs as a result
of their radiographic and clinical evaluations. All participating
patients signed an approved “Informed Consent Form” after being
given detailed information about the purpose and method of the
study.

Patient selection was made to include patients who fit American
Society of Anesthesiologists 1 in the classification of ASA, have
impacted teeth with bone retention, have sufficient cognitive
capacity, and are between the ages of 19-45. Women who have a
systemic disease that prevents oral surgery, have an infection, are
allergic to the drugs to be given, have received NSAID treatment
in the last 3 months, have a carotid endoarterectomy, have an
inflammatory skin disease on the face or neck, have a hyperthyroid
disorder, are receiving psychiatric treatment, are pregnant and
are breastfeeding are included in the study. These patients were
excluded from the study.

Assesment

Demographic information of individuals was recorded through
the Personal Information Form. Pain levels were measured using
the Visual Analogue Scale (VAS). The amount of edema was
determined using the craniometric method. Distances measured
from three separate extra-oral regions on the face (between the
outer corner of the eye and the angulus mandible, between the
tragus and the corner of the mouth, and between the tragus and the

pogonion) were used to record the facial volume and the amount of
edema. Trismus evaluation was made by measuring the maximum
distance between the upper and lower teeth in millimeters while
the patient was sitting in an upright position. Edema and trismus
measurements were repeated at certain time periods (24th, 48th,
72nd hour and 7th day) before and after surgery.

Treatment Program

A total of 36 patients participating in the study were randomly
selected and divided into three groups: control group (n = 12), MLD
group (n = 12) and LLLT group (n = 12). The average age of the
participants, whose ages ranged from 19 to 45, was determined
as 25.7 + 5.9. MLD and LLLT were applied to the patients once a
day for three days after surgery (at the 24th, 48th and 72nd hours)
according to their groups. The control group received only routine
drug therapy and ice therapy. As routine postoperative antibiotic
prophylaxis, 875 mg of amoxicillin and 125 mg of clavulanic
acid were given twice a day, as well as chlorhexidine gluconate
mouthwash three times a day. Additionally, all individuals were
asked to apply ice intermittently for the first 24 hours.

LLLT treatment was applied with a Medency brand laser device
of Italian origin, at a wavelength of 810 nm, in continuous mode,
with a power of 100 mW and an energy density of 4 )/ cm2 (0.1
W x 120 sec for a total of 12 J). The treatment was performed
including intraoral and extraoral areas. Intraoral laser application
was planned to be applied to the surgical area, masseter and
internal pterygoid muscle, and retromolar area. These applications
were performed without contact with the mouth, from a distance
of approximately 1 cm. Extraoral application was made to the
insertion area of the masseter muscle. Laser treatment was
performed by an experienced dentist.

During the MLD technique, hand positions are adjusted taking into
account the anatomy and physiology of the lymphatic system. The
stroke sequence includes work and rest phases in which manual
pressure slowly increases and decreases. The pressure intensity
is adjusted to increase the elasticity of the skin and subcutaneous
tissue to prevent unwanted vasodilation and lymphangiospasm.
The operating time of each pulse was determined as 1 second,
taking into account the viscosity of the lymph fluid. Each stroke
was repeated 5-7 times for manual lymphatic drainage to be
effective. The way the strokes work is to direct the lymph flow
from blocked areas to healthy areas.

Ethical Approval
This study was approved by the Ethics Committee of Istanbul
Medipol University (Date: 15.08.2018, Decision No: 447).

Statistical Analysis

The significance level was set at 0.05; In this context, it was
concluded that there was a p<0.05 was considered statistically
significant, and that there was no significant difference if p>0.05.
SPSS 22.0 package program was used for statistical analysis.

Reporting Guidelines
The study was reported in accordance with STROBE guidelines.

Results

According to the findings of our study, the groups did not differ
significantly (p>0.05) in terms of demographic characteristics
(Table 1). As a result of our study, it was observed that ILTMT
surgery is performed more frequently in women. In all participant
groups, the highest pain levels were reported to be at the 6th
hour. No significant difference was observed between the groups
in VAS scores before surgery and on the 2nd day after surgery.
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However, VAS scores from day 4 to day 7 in the treatment groups
were lower than those in the control group. It was determined
that participants in the MLD and LLLT groups were significantly
less likely to receive additional analgesics after surgery compared
to the control group. When pain was compared by gender, it was
observed that women had lower pain tolerance than men and were
more prone to analgesic medication.

No significant difference was observed between the groups in
terms of mean edema levels before surgery. In all groups, edema
levels were highest on the 2nd day after surgery. Moreover, in all
groups, the average edema level on the 2nd day after surgery
showed a significant increase compared to the pre-surgery period,
while the average edema level on the 7th day after surgery showed
a significant decrease compared to the 2nd day after surgery. It
was reported that the edema level on the 2nd and 7th postoperative
day did not show a significant difference between the treatment
groups and was significantly higher in the control group compared
to the MLD and LLLT groups.

Table 1. Comparison of demographic characteristics of groups

MLD Group
Mean + SD n (%)

Med Mean * SD n (%)

There was no significant difference in the increase in edema on
the 2nd day after surgery compared to before surgery between the
MLD and LLLT groups. However, it was found that the increase in
edema on the second day after surgery was higher in the control
group compared to the MLD and LLLT groups. While edema values
on the 7th day after surgery in the MLD group did not show a
significant change compared to the pre-surgery, they showed a
significant increase in the control and LLLT groups. No significant
difference was observed in the increase in edema on the 7th day
between the MLD and LLLT groups. However, in the control group,
the increase in edema on the 7th day after surgery compared
to before surgery was significantly higher than in the MLD and
LLLT groups (Table 2). No difference was observed in preoperative
trismus values between the groups. However, trismus averages
were at their lowest level on the 2nd day after surgery in all groups.
In all groups, the trismus value on the 2nd and 7th day after surgery
showed a significant decrease compared to the pre-surgery, while
the trismus value on the 7th day after surgery showed a significant

LLLT Group

Control Group

P value
Med Mean £ SD n (%) Med

Age,y 28.8 + 8.1 29 245 +34 25 238 +4.3 22 256K
Female 11 (91.70%) 11 (91.70%) 9 (75.00%)
Gender >0.05%
Male 1 (8.30%) 1 (8.30%) 3 (25.00%)
Height 165+ 6 165 162 +9 159 167 +7 165 .091K
Weight 66.5 +11.1 66 62.1+11.4 63 60 + 84 57 S6IL
BMI 244 + 39 25 237 £ 44 22 213+ 1.3 21 171K
Primary school 1 (8.30%) 0 (0.00%) 0 (0.00%)
ffﬁgg‘ldary 3 (25.00%) 3 (25.00%) 0 (0.00%)
Education X
laval High school 2 (16.70%) 0 (0.00%) 2 (16.70%) 182
University 6 (50.00%) 8 (66.70%) 9 (75.00%)
Postgraduate 0 (0.00%) 1 (8.30%) 1 (8.30%)
Gperation 29.8 + 6.6 29 286+ 3.1 30 27+ 45 27 606
duration min
Right 9 (75.00% 8 (66.70% 5 (41.70%
Operated side '8 ( o) ( ) ( o) .219¢
Left 3 (25.00%) 4 (33.30%) 7 (58.30%)
“Kruskal-wallis (Mann-whitney u test) / X? Ki-kare test, Manuel lymphatic drainage; LLLT: Low level laser therapy, Med: median; SD: Standard Deviation
Table 2. Comparison of mean edema values of groups over time
X MLD group LLLT group Control group
Variable P value
Mean + SD Med Mean + SD Med Mean + SD Med
Edema
Preop 718 2= 5 120 119.8 + 44 120 1183 + 4.6 171€ 799K
Postop 2nd day 123.3+3.5 123 1271 + 3.7 127 122.7 + 4.7 122 .020%
Postop 7th day 119.4 + 32 120 1228+ 3.7 123 1194+ 4 120 041K
Preop/2nd day change 4% = 1% 3% 6% + 1% 6% 4% + 1% 4% .000K
Intragroup change p .002% 002 .002%
Preop/7th day change 0% = 1% 0% 3% + 1% 3% 1% + 1% 1% .000K
Intragroup change p SlS5¢ .002% .005%
2nd day/7th day change -3% + 1% -3% -3% + 1% -3% -3% + 1% -3% 333K
Intragroup change p .002% .002% .002%

K Kruskal-wallis (Mann-whitney u test) /w Wilcoxon test
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Table 3. Comparison of trismus values of groups according to time

Variable MLD group LLLT group Control group P
Mean + SD Med Mean + SD Med Mean + SD Med

Trismus

Preop 47.8 + 85 46 458 £ 54 47 40.8 £ 6.9 40 067X

Postop 2nd day 30.8£83 31 275+7.1 27 250+ 84 22 256K

Postop 7th day 454 + 89 43 392+64 40 36.5+78 38 .068%

Preop/2nd day change  -36% + 11% -33% -41% + 10% -42% -39% + 16% -41% 387

Intragroup change p .002% .002% .002"

Preop/7th day change -5% + 5% -4% -15% + 6% -15% -11% + 14% -7% .005%

Intragroup change p .006" .002% .008"

z;:ndgzy/ 7th day 52% + 30% 45% 47% + 24% 46% 54% + 39% 48%  0.986¢

Intragroup change p .002% .002v .002%

K Kruskal-wallis (Mann-whitney u test) /w Wilcoxon test

increase compared to the 2nd day after surgery. No significant
difference was observed between the groups in terms of trismus
values on the 2nd and 7th days after surgery. While the decrease in
trismus value on the second day after surgery compared to before
surgery did not show a significant difference between the MLD and
LLLT groups, it was found to be significantly higher in the control
group compared to the MLD and LLLT groups. While the trismus
value on the 7th day after surgery compared to the pre-surgery
did not show a significant difference in the MLD and LLLT groups,
this difference was significant in the control group. Moreover,
although it was not statistically significant, the trismus value of
the MLD group on the 7th postoperative day was very close to the
postoperative value (Table 3).

Discussion

Differences are observed between the results of various studies
examining the effects of LLLT after ILTMT surgery. For example,
in a meta-analysis study conducted by BrignardelloPetersen et
al,, it was reported that DELT did not have any positive effect on
pain and edema, but provided a moderate benefit for trismus.'*
However, in a study conducted by He et al., DELT was reported to
be effective in edema, trismus, and pain.® These differences are
thought to be due to the lack of a standard approach to variables
such as the properties of the laser applied and the application
protocol.® There are many studies in the literature on the effect of
LLLT wavelength and energy density in reducing complications.'>'®
In our study, it was determined that the 810 nm wavelength affects
deep tissues and is in the range where biostimulation effects are
best observed, and 4J/cm? energy density was preferred because
it is a dose that generally yields positive results. According to our
results, none of the participants in the LLLT group needed to use
additional painkillers, and the VAS scores recorded from the 4th
day to the 7th day after surgery were lower than the control group.
In addition, the increase in edema and the decrease in trismus
values on the 2nd and 7th days after surgery compared to before
surgery were found to be significantly higher in the control group
compared to the LLLT group. These findings show that laser is
an effective method in reducing complications. The issue of the
number of sessions in which laser treatment will be applied is
still research-oriented. Although the application protocol we use
is frequently encountered in the current literature, the application
frequency can vary from a single session to four sessions. In the
literature, it is recommended to perform at least five sessions for

MLD therapy to yield positive results, but since the patients recover
in a short time after this surgery and since the work will be done in
a small area, it was thought that three sessions would be sufficient
and the treatment protocol was created accordingly.

There are also studies comparing the effectiveness of LLLT
according to the application region. Kahraman reported in his
study that intraoral application provides more effect than extraoral
application.® Aras et al,, in their study comparing the effects of
extraoral and intraoral application, observed that extraoral laser
application was more effective than intraoral application in
reducing edema and trismus."” Ferrante et al,, in their study where
they performed combined application, observed that pain, edema
and trismus values were lower compared to the control group.’® In
our study, combined laser application was performed, similar to the
findings in the literature. The results showed that pain, edema and
trismus values were significantly lower in the laser group than in
the control group.

New areas for the medical use of MLD are being discovered
every day. Increasing drug allergies and drug-related side effects
increase the tendency towards alternative methods such as MLD.
Yaedu et al. found that the edema level in the MLD group after
bimaxillary orthognathic surgery decreased faster compared to
the control group, but there was no significant difference between
the groups in terms of edema and pain. Additionally, it has been
reported that there is no relationship between pain and edema and
that surgical duration does not affect edema. This study shows
that MLD treatment after orthognathic surgery is effective in
reducing post-surgical facial edema.’ MLD treatment is thought
to increase the carrying capacity of lymph vessels by increasing
lymphangiomotor activity and stimulating the lymph nodes. In their
study in 2017, Szolnoky and colleagues investigated the effects of
MLD on pain and edema after bilateral ILTMT surgery. As a result
of the study, it was reported that with MLD application, the VAS
score, which was 35.5 + 20.60 before surgery, decreased to 22 +
19.32 mm. A significant positive effect was observed on the quality
of life of the MLD group. When the distances between anatomical
regions determined to evaluate the intensity of edema were
examined, it was observed that there were positive and significant
differences in the MLD group compared to the control group.'
The method of our study is similar to the previous study. MLD
treatment was administered in 45-minute sessions once a day
for the first three days after surgery. In the comparison between
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the MLD and LLLT groups, although no statistically significant
difference was detected in VAS scores during the specified time
periods, it was observed that the pain level in the MLD group was
lower throughout the entire process. It has been thought that
MLD is performed by applying light pressure and is more effective
than laser treatment in increasing lymphatic drainage by directly
stimulating new lymphatic pathways. It is thought that the manual
application of MLD, accompanied by a specialist physiotherapist,
and the fact that it is a technique that gives confidence to the
patient, may have a positive effect on the treatment results.

Limitations

The small sample size, short follow-up period, and single-center
design may limit the generalizability of the findings. In addition,
insufficient reporting of randomization and possible lack of
blinding may introduce bias.

Conclusion

It was concluded that MLD and LLLT after ILTMT surgery can be
used effectively in the clinic to reduce pain and edema and improve
mouth opening. It is thought that our study will provide a basis
for future studies on MLD treatment in areas such as oral and
maxillofacial surgery as well as orthognathic surgery.
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Abbreviations

ASA: American society of anesthesiologists
ILTMT: Impacted lower third molar tooth
LLLT: Low-level laser therapy

MLD: Manual lymphatic drainage

NSAID: Non-steroidal anti-inflammatory drug
VAS: Visual analogue scale
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