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ABSTRACT

Background and review: The quality of life experienced by patients following third molar
surgery is increasingly becoming a health concern; surgical removal of wisdom teeth under local
anaesthesia is widely carried out in general dental practice. This procedure is usually associated
with postoperative pain, swelling, and trismus as direct and immediate consequences of the surgical
procedure. Many clinicians have, emphasized the necessity for better pain, swelling and trismus
control in patients who undergo third molar surgery, American Academy of Craniomandibular
disorders and the Minnesota Dental Association recommendations have been cited as the most
commonly employed methods of physiotherapy treatment such as; short wave diathermy, ultrasound
(US) and Low level laser therapy (LLLT).

Objective: The aim of this study is to evaluate the effectiveness of Low Level Laser Therapy
(LLLT) and Dexamethasone phonophoresis on the post-operative clinical outcomes (facial swelling
& trismus) following lower third molar surgical removal

Patients & Methods: The study was performed on 30 patients (16 males & 14 females) aged
25-45 suffering from impacted mandibular third molar. They were divided into two equal groups;
Group (A) received low level laser therapy immediately after third molar surgical extraction for
(The laser has been given as output power 15mW, pulsed 80% and dose 4.3J/sq.cm for 6minutes
for 7 days after surgery), Group (B) received phonophoresis of dexamethasone ampoule (in each
session with half of 8mg ampule and 35 g ultrasound gel immediately after third molar surgical
extraction (7 minutes session over the masseter muscle area for 7 days). Maximum inter-incisal
opening MIO and facial swelling measurements were evaluated on pre-operative, 2nd day and 7"
day postoperatively.
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Results: Results showed that there is no significant difference between administration of

dexamethasone phonophoresis and (LLLT) for the reduction of postoperative edema and trismus.

Also this study demonstrates that both Low level Laser Therapy and Dexamethasone Phonophoresis

were significantly effective in decreasing trismus following third molar surgery as manifested by the

highly increased Maximum Inter-incisal Opening MIO, but only dexamethasone phonophoresis has

a significant effect on reduction of edema as manifested by significant decreasing of measurements

(FM) while there was no significant difference on edema at 7" day post-operatively in laser group.

Conclusion: This study demonstrates that there is no significant difference between LLLT

and dexamethasone phonophoresis for reduction of edema and trismus but only dexamethasone

phonophoresis has a significant effect on decreasing edema on seventh postoperative day.

Keywords: Third molar, low level laser therapy, Dexamethasone phonophoresis.

INTRODUCTION

The adverse effects of the wisdom tooth surgery
on the quality of life has been reported to show a
three-fold increase in patients who experience pain,
swelling and trismus alone or in combinations;
compared to those who were asymptomatic. Many
clinicians have, thus, emphasized the necessity for
better pain, swelling and trismus control in patients
who undergo third molar surgery . The use of local
or systemic corticosteroids and non-steroidal anti-
inflammatory drugs are often recommended after
surgical extraction of impacted lower third molars
to abolish postoperative pain, but some of them
may manifest side effects such as gastrointestinal
irritation, systemic bleeding tendency, and allergic
reactions. These observations justify efforts to find
a method of postoperative pain control that does not
induce side effects. In that sense, the use of low —
power laser offers promising possibilities ® Low-
level laser therapy (LLLT) is an internationally
accepted title for bio-modulation, which we use to
achieve ideal therapeutic effects. It is a painless,
reproducible, non-invasive, and applied without
need of anaesthesia.

Laser therapy works on the principle of induc-
ing a biological response through energy transfer
that induce anti-inflammatory effects, stimulation
of wound healing, stimulation of immune system,
as well promoting vasodilatation and increasing
cellular metabolism which are considering highly

advantageous characteristics of the application of
this type of laser @. (LLLT) known as Low-level
Light Therapy or Photobiomodulation (PBM)
which is considering a low intensity light therapy
where the effect is photochemical not thermal. The
light triggers biochemical changes within cells and
can be compared to the process of photosynthesis
in plants, where the photons are absorbed by cel-
lular photoreceptors and triggers chemical changes
®. The swelling reduction effect of LLLT may be
related to its ability to accelerate the regeneration of
lymph vessels and decrease vascular permeability.
A large number of reports exist regarding the effect
of LLLT on the tissue repair process, especially the
inflammatory processes that affect muscle tissue ©.
Several studies have shown that use of laser appli-
cation reduced inflammation; the following actions
have been proven to produce key elements, which
aid in the reduction of edema, such as Enhancement
of ATP, Stimulation of vasodilatation, Reduction in
interkeukin-1, Stabilization of the cellular mem-
brane, Acceleration of leukocytic activity, Increase
prostaglandin synthesis, enhanced lymphocyte re-
sponse, increased angiogenesis as well Enhance-
ment of superoxide dismutase (SOD) levels ©

On other hand Phonophoresis is a technique
in which ultrasound is used to drive a topical
application of selected medication into the tissues.
The greatest advantage of phonophoresis is that
medication can be delivered via a safe, painless,
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and non-invasive technique. It is thought that active
transport occurs as a result of increased membrane
permeability during sonation 7. Phonophoresis can
provide a safe and painless alternative to injections
for treatment of common inflammatory conditions
such as bursitis, sprains, strains, and tendinitis.
Phonophoresis has been studied in vivo with several
anti-inflammatory drugs, including hydrocortisone,
benzydamine, dexamethasone, and salicylates, and
with anaesthetics, such as lidocaine, with variable
results. In vitro studies on the phonophoresis
effect of ultrasound, author reported that ultrasound
enabled a greater transport of whole molecules across
synthetic or organic semipermeable membranes than
was afforded by sham ultrasound ®. Dexamethasone
has been extensively used during past few years in
oral surgery owing to its high potency and longer
half-life. It has predominant glucocorticoid action.
Dexamethasone blocks phospholipase-A2 thereby
reducing levels of prostaglandins, leukotriene
involved in the pathogenesis of pain, edema and
subsequent trismus. @ It also reduced edema by
decreasing permeability of capillary endothelium
and therefore reduced the amount of fluid, protein,
macrophages and other inflammatory cells entering
areas of tissue injury. 19

MATERIALS AND METHODES

Thirty patients of both sexes (16 males and
14 females) with ages ranging from 25 to 45
years, suffering from impacted mandibular third
molar were selected from maxillofacial surgery
unit Faculty of Dentistry, EL Fayoum University.
An informed consent was obtained from all the
patients. After obtaining approval from EL Fayoum
University research and ethical committee, Patients
were classified randomly into two equal groups
each group had 15 patients. The surgery done by
one operator (senior operator).the wisdom teeth
operated are classified as (Mesioangular Winter’s
classification, Level B Depth, Class II Pell and
Gregory’s classification ramus relationship and
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Pederson difficulty index score=35)

* Group (A) (Laser group) received low-level
laser therapy immediately after third molar
extraction surgery for (6 min/ session over the
masseter muscle daily for 7days. @

* Group (B) (Dexamethasone phonophoresis)
who received phonophoresis of dexamethasone
ampoule (in each session with half of 8mg
ampule and 35 g ultrasound gel immediately
after third molar extraction (7 minutes / session
over the masseter muscle area for 7 days). 1V

The following clinical criteria were included
in the study; Age between 25-45 years, impacted
third molars in the mesio-angular position and with
class B of average depth. All patients had the same
surgical procedure with close operative duration, all
operations were performed by the senior surgeon
who used standardized technique on all patients,
Swelling was assessed by a modification of a 3 line
measurements (Figure 1) using 5 fixed points on
surgical side of the face and finding the average. The
fixed points used were A; the most posterior point at
the midline on the tragus, B; lateral canthus of the
eye C; the most lateral point on the corner of the
mouth, D; soft tissue pogonion which is the most
prominent point at the midline on the chin and E;
most inferior point on the angle of the .(mandible.
The 3 lines were AC, AD and BE. Where the corner
of the eye and angle of mandible is (BE), the tragus
and lip commissure is (AC), the tragus and pogonion
is (AD) ("> figure (1).

A baseline measurement was carried out just
before the surgery and similar measurements were
carried out on day 2 (48 hours) and day 7 post-
surgery. The difference between the postoperative
and pre-operative measurements was calculated.
Three readings were taken for each patient and
average was determined.

The Maximum inter-incisal opening MIO was
evaluated by measuring with a Vernier caliper Gauge
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Fig. (1) : A. Preoperative photo of impacted lower wisdom B.
guttering for surgical removal C &D. Facial swelling
measurements by joining 3 lines AC,AD,BE .

the maximal opening between right maxillary and
mandibular central incisors. Baseline measurements
were taken just before the surgery and similar
readings were carried out on days 2(48 hours) and
7 days postoperatively.

Laser device”, provides combined of visible
(red) and infrared (invisible) laser irradiation. The
device has the following treatment options: Wave
length: from 640 to 950 nm, Power output: 1 mw up
to 500 mw, Pulse duration: from 50 ms to 200 ms. ,
Frequency: from 1 to 10,000HZ. Laser was applied
on the surgical side for each patient immediately
following third molar surgery. The patient will be
instructed to wear the protective glasses .The laser
was given as (infrared laser) wavelength (950 nm),
output power 15 mw, pulsed 80% and dose 4.3 J/
cm?2 for 6 min.. The patients in this group received
low-level laser therapy immediately after third
molar extraction surgery for (6 min/ session over the
masseter muscle daily for 7days) figure (2).

Ultrasound unit ** has the following specifica-
tions: ax power consumption: 73W, Ultrasound fre-

Fig. (2): A. Laser device B. Laser application on the surgical
side C. Ultrasound unit D. ultrasound application over
dexamethasone gel on the masseter muscle area E.
Interincisal opening was evaluated by measuring with
a Vernier caliper Gauge.

quency: 1 MH/3 MH, Pulsed mode: output is con-
tinuous or pulsed, in pulsed mode: Output is 100%
square wave modulated, Power level is adjusted
with intensity control pulse amplitude. Dexametha-
sone ampule prepared for phonophoresis as follow-
ing (in each session with half of 8 mg ampule and
35 mg ultrasound gel, ultrasound will be applied
over dexamethasone gel™ on the masseter muscle
area for 7 minutes,1MHz, pulsed 20% and dose 1,0
W/ecm? figure (2).

Statistical procedures and data analysis

Data were collected and were transferred with
statistical program SPSS version 21 to obtain the
following statistical tools:

1. Descriptive statistic in the form of mean and
SD.

2. Inferential statistics in the form of:

e Paired t-test to compare results of the same
group.

* Electro Medical supplies manufactured by (Greenham)Ltd.Wantage Oxfordshire England
** (Sonicator 740) ,manufactured in UK).US has output of (AC 230 volt 50/60 Hz)
*** DECADRON® 7,5mg vial (preparation contains half of 1vial and 35 gm ultrasound gel)
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* Independent t-test to compare pre and post
treatment test between the two groups.

ANOVA
difference between 3 records in each group.

® Repeated measures to measure

Significance level is less than 0.05.

1- Characteristics of patients in both groups

Thirty patients of both sexes (16 females and
14 males) with ages ranging from 25 to 45 years
old, participated in the study. All patients were
suffering from pain, swelling and trismus after
lower third molar extraction surgery.

TABLE (1): Mean ages of patients in both groups

Dexamethasone Laser
phonophoresis
Mean 30.27 28
SD 3.788 2.944
T value 1.292
P value 0.2071
Significance Non- Ssignificant

S.D: Standard deviation P: Probability value t: t test

2- Laser group/ Maximum inter-incisal opening
MIO in (mm):

As shown in Table (2) paired t-test revealed that
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there was a significant difference in Maximum inter-
incisal opening MIO preoperative (normal value)
and 2™ day postoperative which has an associated
probability value less than 0.0001. Also, there was
a significant difference in Maximum inter-incisal
opening MIO 2™ day and 7™ day post-operative,
which has an associated probability value less than
0.0001. But, there was no significant difference in
Maximum inter-incisal opening MIO in mm between
preoperative and 7" day postoperative which has an
associated probability value 0.6472 (improved as it
reached to its pre-operative normal value).

2- Laser group/ facial measurements in (mm)

As shown in figure (3), paired t-test revealed that
there was a significant difference in summation of
facial measurement preoperative (normal value)
and 2™ day postoperative which has an associated
probability value less than 0.0001. Also, there was
a significant difference in summation of facial
measurement 2™ day and 7" day postoperatively
which has an associated probability value less than
0.0001. Moreover, there was a significant difference
in summation of facial measurement between pre-
operative(normal value) and 7" day postoperative
which has an associated probability value 0.0006
(not improved as it couldn’t reach to its pre-
operative normal value.

TABLE (2): Mean values of Laser group/ Maximum inter-incisal opening MIO in mm: (preoperative (pre)
versus postoperative day 2 (D2) - postoperative day 2 (D2) versus postoperative day 7 (D7) and

preoperative versus postoperative day 7

Pre D2 D2 D7 Pre D7
Mean 394 mm 20.8 mm 20.8 mm 39.2 mm 394 mm 39.2 mm
SD 02.64 02.24 02.24 02.007 02.64 02.007
Mean difference 18.6 mm -18.4 mm 00.2 mm
T value 30.211 29.886 0.4677
P value 0.0001 0.0001 0.6472
Significance Significant Significant Not significant
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Fig. (3): Mean values in mm of facial measurements of laser
group (preoperative-postoperative day 2- postoperative
day 7)

3- Dexamethasone phonophoresis group/ Maxi-
mum inter-incisal opening MIO in mm

As shown in Table (3) paired t-test revealed that
there was a significant difference in pre-operative
Maximum inter-incisal opening MIO (normal value)
and 2nd day postoperative which has an associated
probability value less than 0.0001. Also, there was
a significant difference in Maximum inter-incisal
opening MIO 2nd day and 7th day postoperatively,
where which has an associated probability value less
than 0.0001. But, there was no significant difference
in Maximum inter-incisal opening MIO in mm

between preoperative and 7™ day postoperatively
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which has an associated probability value 0.5351
(improved as it reached to its pre-operative normal
value).

4- Dexamethasone phonophoresis group/ facial
measurements

As shown in figure (4), paired t-test revealed that
there was a significant difference in summation of
facial measurement preoperative (normal value)
and 2™ day postoperative which has an associated
probability value less than 0.0001. Also, there was
a significant difference in summation of facial
measurement 2™ day and 7"day postoperative which
has an associated probability value less than 0.0001.

(42 B Dexamethasone phonophoresis\
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Fig. (4): Mean values of summation of facial measurements of
Dexamethasone phonophoresis group. (Preoperative-
postoperative day 2- postoperative day 7

TABLE (3) Mean values of Maximum inter-incisal opening MIO of Dexamethasone phonophoresis group
preoperative versus postoperative day 2 - postoperative day 2 versus postoperative day 7 and

preoperative versus postoperative day 7

Pre D2 D2 D7 Pre D7
Mean 36.01 mm 40.46 mm 40.46 mm 36.15 mm 36.01 mm 36.15 mm
SD 1.359 1.741 1.741 1.532 1.359 1.532
Mean difference -4.45 431 -0.14
T value 37.345 37.780 1.740
P value 0.0001 0.0001 0.1038
Significance Significant Significant Non- Significant
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But, there was no significant difference in summation
of facial measurement between preoperative
(normal value) and 7™ day postoperative which has
an associated probability value 0.1038 (improved as

it reached to its pre-operative normal value).

5- Comparison between groups/ Maximum inter-
incisal opening MIO in (mm)

Maximum inter-incisal opening MIO of both
groups: As shown in table (4) and figure (5),
unpaired t-test revealed that there was no significant
difference in Maximum inter-incisal opening
MIO between groups preoperatively, 2nd day, and
7th day postoperative. Regarding preoperative
measurements, there was no significant difference as
it has an associated probability value 0.7174. Also,
there was no significant difference in Maximum
inter-incisal opening MIO 2nd day postoperatively
as it has an associated probability value 0.4651.

Moreover, there was no significant difference
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in Maximum inter-incisal opening MIO 7th day
postoperatively as it has an associated probability
value 02.226.

6- Comparison between groups/ facial measurements

As shown in table (5) and figure (6), unpaired
t-test revealed that there was no significant
difference in summation of facial measurement
between groups preoperatively, 2" day, and 7"
day postoperatively. Regarding preoperative
measurements, there was no significant difference as
it has an associated probability value 0.7621. Also,
there was no significant difference in summation of
facial measurement 2™ day postoperatively as it has
an associated probability value 0.358. Moreover,
there was no significant difference in summation of

facial measurement 7" day postoperatively as it has

an associated probability value 0.7064.

TABLE (4) Maximum inter-incisal opening MIO in mm of both groups

Vertical mouth Mean and SD of US Mean and SD of laser L
. . T value P value Significance
opening phonophoresis group group
Preoperative 39.7£02.34 39.4+02.64 0.3656 0.7174 non-significant
2" day postoperative 20.1+02.67 20.8+02.24 0.7407 0.4651 non-significant
7" day postoperative 40+01.46 39.2+02.007 1.247 0.2226 non-significant

TABLE (5) Unpaired t-test of summation of facial measurements in mm of both groups

Facial measurement Mean and SD of US Mean and SD of T value P value Significance
summation phonophoresis group laser group
Preoperative 36.01+1.359 35.87+1.268 0.3057 0.7621 non-significant
2" day postoperative 40.46+1.741 39.91+1.493 0.9345 0.358 non-significant
7" day postoperative 36.15+1.532 36.35+1.44 0.3806 0.7064 non-significant
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Fig. (5): Mean values of Maximum inter-incisal opening MIO
of both group (Preoperative-postoperative day 2-
postoperative day 7)

DISCUSSION

Results of the current study revealed that there
is no significant difference between administration
of dexamethasone phonophoresis and LLLT for the
reduction of postoperative edema and trismus. Low
level Laser Therapy was significantly effective in
decreasing trismus following third molar surgery as
manifested by significant increased Maximum inter-
incisal opening MIO, The swelling reduction effect
of LLLT may be related to its ability to accelerate
the regeneration of lymph vessels and decrease
vascular permeability that affect reflectively
muscle tissue. Several studies have shown that use
of laser application reduced inflammation which
aid in the reduction of edema under of the effect;
Enhancement of ATP, Stimulation of vasodilatation,
Reduction in interkeukin-1, Stabilization of the
cellular membrane, Acceleration of leukocytic
activity, Increase prostaglandin synthesis, as well
Increase angiogenesis ©-9.

Low level Laser Therapy effectiveness results
in our study supported by the study carried out by
Aras and Gungormus ¥, when they evaluated the
effect of LLLT on trismus and edema after lower
jaw third molar surgery where the masseter muscle
was irradiated extra-orally just after surgery. The
results demonstrated the efficacy of LLLT on
trismus and edema reduction at days 2 and 7 after

Fig. (6): Mean values of summation of facial measurements
of both groups (preoperative-postoperative day 2-
postoperative day 7

surgery compared to placebo group. Another study
was done by the same authors when compared
between the effects of extra-oral and intraoral
low-level laser therapies (LLLT) on postoperative
trismus and oedema following the removal of
mandibular third molars using diode laser device
with a continuous wavelength of 808 nm for both
of the LLLT groups; The result demonstrated that
extra-oral LLLT is more effective than intraoral
LLLT for the reduction of postoperative trismus and
swelling after extraction of the lower third molar .

On the other hand the results of this study about
effect of LLLT conflicted by the works reported by
Lopez et al where the anti-inflammatory effects of a
low-level laser therapy evaluated after the surgical
removal of impacted lower third molars using
prospective, randomized, and double-blind study
was undertaken in 20 healthy patients with two
symmetrically impacted lower third molars. The
application of a low-level laser with the parameters
used in their study did not show beneficial effects in
reducing pain, swelling, and trismus after removal
of impacted lower third molars"'®-While comparing
the effects of LLLT and corticosteroids injections
on postoperative pain, trismus and edema following
surgical removal of mandibular third molar was
done in the study of Raouaa et al '7; the results of
the study showed that that there is no significant
difference between administration of corticosteroids
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and LLLT for the reduction of postoperative pain
and trismus but dexamethasone was more effective
to reduce swelling on seventh postoperative day.

In spite of the results in our study revealed that
both Low level Laser Therapy and Dexametha-
sone Phonophoresis were significantly effective in
decreasing trismus following third molar surgery
as manifested by significant increased Maximum
inter-incisal opening MIO, but only dexamethasone
phonophoresis has a significant effect on reduction
of edema as manifested by highly decreased Facial
Measurements (FM) while there was no significant
difference on edema at 7" day post-operative in laser
group. That’s demonstrated by several studies con-
firmed that dexamethasone is an excellent synthetic
corticosteroid having very high anti-inflammatory
activity, long duration of action, potency and a long
biological half-life. It acts by inhibiting phospho-
lipase A2.Corticosteroid also reduced edema by
decreasing permeability of capillary endothelium
and therefore reduced the amount of fluid, protein,
macrophages and other inflammatory cells entering
areas of tissue injury %19

In another study aiming to compare the effects
of dexamethasone on pain, swelling and trismus
administered as one dose preoperatively sub mucosal
versus intramuscular injection. The submucosal
dexamethasone group showed marked improvement
in the mouth opening in the follow ups than the
intra-muscular dexamethasone group®-". Other
studies were concerning reduction of postoperative
pain and swelling; indicated that both ultrasound
and phonophoresis of dexamethasone are effective
methods in pain relief and improving function **29

CONCLUSION

It can be claimed that there is no significant
difference between LLLT and dexamethasone
phonophoresis for reduction of edema and
trismus but only dexamethasone phonophoresis
has a significant effect on decreasing edema on
seventh post-operative day, while LLLT showed
non-significant effect on edema on seventh post-
operative day.
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