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Abstract
Aim: To assess the effect of ultrasound in relieving pain
and reducing swelling after implant surgery.

Methods: Thirty patients were admitted who meet the
inclusion criteria with missing lower posterior teeth and
was equally and randomly divided into two groups one
was subjected to ultrasound treatment and the other was
subjected to the probe of the ultrasound device without
turning on the device. The ultrasound device applied
extra-orally on the area of the surgery. Swelling and pain
assessments were measured at 24 hours, 72 hours, and
seven days after the procedure.

Results: The mean of the two groups for the horizontal
swelling showed a statistical significant difference after 24
and 72 hours while there was no significant difference
There were no statistical

after 7 days. significant

differences for pain between the control and the
ultrasound group.

Conclusion: Pulsed ultrasound appears to be an effective
method to control swelling after implant surgery in lower
molar area.

Keywords: ultrasound, pain, swelling, dental implant,

surgery.

Introduction

Dental implant insertion is a common surgical procedure.
This procedure is usually accompanied by pain and
swelling during the healing period (Raico Gallardo et al.,
2017). Proper post-operative care can minimize the pain
and decrease the risk of complications after surgery
(Chrcanovic et al., 2016).

Ultrasounds are vibrations that have the same nature of
sound waves but the frequency of these waves are much
higher (Ebadi et al., 2014). It was found that the waves of
ultrasound are able to produce both mechanical and
thermal effects on tissues. These effects can result in an
increased circulation, tissue regeneration, and metabolism
(Watson, 2008).

As the waves of ultrasound penetrate the tissues it causes
vibration of molecules with alternating cycles of
compression and rarefaction waves. High intensity of
ultrasonic waves cause a significant rise in the Kinetic
energy of molecules which in turn cause micro-frictions
between them (Jorge et al., 2018). These micro friction
lead to heat generation inside the tissues, which was found
to improve healing and lowers pain perception. The non-
thermal effect of ultrasound was also described. These
include a process called cavitation and micro-massage

mechanisms. In this process, vibrations cause minute gas
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bubbles to invade the tissue fluids leading to cavities or
bubbles

pulsation or oscillation leading to an increase in the

inside these tissues. These bubbles cause
permeability of cells and thus enhancing cell growth
(Draper et al., 2018).

The aim of this study is to assess the efficiency of
ultrasound in relieving pain and swelling after implant
Surgery.

Material and Methods

A sample of 30 patients between 19 and 35 years were
recruited into this study; all patients were informed of the
possible risks of oral surgery and experimental treatment,
and they signed a consent form before beginning of
treatment. Inclusion criteria included: missing lower molar
teeth for more than 6 months, no medical conditions or
use of medication that would influence or alter the wound
healing, no temporomandibular joint disorder that may
affect the pain after surgery. The sample was equally and
randomly divided into two groups with the first group (US
group) was subjected to ultrasound treatment and the
second group (control group) was subjected to the probe
of the ultrasound device without turning on the device.
The
ultrasound machine) was utilized in the US group and

ultrasound device (Enraf Nonius
adjusted to a frequency of 1MHz and intensity of
1 W/cm?with pulsed mode and a 20 min session applied
extra-orally on the area of surgery every day for 3 days.
Patients underwent the surgical treatment in accordance
with the guidelines of asepsis. The operator who
performed the ultrasound in all subjects was different from
the surgeon; also another operator made the measurements
and was blind to which patient was in control or in
experimental group.

Both inferior alveolar and buccal nerve blocks were
containing  1:100,000

epinephrine. Incisions were made and a full-thickness

administered using articaine
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mucoperiosteal flap was elevated and the implant was
inserted (Straumann SLA, AG, Basel, Switzerland). This
was followed by suturing and postoperative instructions
were given.

After the end of surgery, the patients were told to write
their postoperative pain on VAS scale, with O indicating
no pain and 100 indicating the worst pain ever
experienced. The assessment of the postoperative pain was
done at 24 hours, 72 hours, and seven days after the
procedure.

Evaluation of swelling was done by utilizing a vertical and
horizontal guide with a flexible ruler. For the horizontal
guide 2 points marked at the tragus of ear and the buccal
commissures, and then distance was measured. For the
vertical guide a point at the lateral chanthus of the eye and
another one at gonion was measured. Assessment was
done at 24 hours, 72 hours, and 7 days after the procedure.
The amount of swelling was evaluated by subtracting the
measurement at the postoperative time from that obtained
at baseline.

Statistical analysis was done using the software SPSS ver.
20.0 (SPSS 20.0, Chicago, IL, USA), with a significance
level of a=0.05. For analysis of the swelling Wilcoxon
test for the paired samples was used since the data were
not normally distributed. Regarding the pain statistical
analysis were performed by the unpaired t test.

Results

Of the thirty patients initially admitted, only twenty-eight
completed the trial. The swelling mean values are shown
in figure 1. The horizontal and vertical
in table 1 and table 2

swelling
assessments are presented
respectively. The mean of the two groups for the
horizontal swelling showed a statistical significant
difference after 24 and 72 hours while there was no
significant difference after 7 days. Assessments of pain

are shown in figure 2, and presented in table 3. There were
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0 0)
i
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no statistical significant differences between the control
and the ultrasound group after all periods.

Table 1: Horizontal Swelling Assessment

Period 24 72 7 days
hours hours

Mean of Control Group | 4.2+3.7 | 3.33.1 | 0.8+1.9
Mean of Ultrasound | 3.1+2.9 | 1.6+2.2 | 0.6%1.7
Group

P value 0.038 0.002 0.785
Significance S S NS
*N= Significant, NS= Non Significant
Table 2: Vertical Swelling Assessment

Period 24 hours | 72 hours | 7 days
Mean of Control | 6.1£6.7 | 4.246.1 1.1+3.2
Group

Mean of Ultrasound | 5.1+7.3 | 3.3%6.4 | 0.7£3.7
Group

P value 0.372 0.629 0.0723
Significance NS NS NS
Table 3: Pain Assessment

Period 24 hours 72 hours 7 days
Mean of Control | 40.7£33.4 | 27.6+31.8 | 8.2+14.9
Group

Mean of | 45.9+35.1 | 24.9+30.6 | 8.7+16.5
Ultrasound Group

P value 0.536 0.337 0.851
Significance NS NS NS

Swelling

helk

Control[HS) Ultrasound{H5) Control{VS) Ultrascund(VS)

W 24hours M 72 hours 7 days
Figure 1: Horizontal swelling assessment of the control
group, horizontal swelling assessment of the ultrasound
group, vertical swelling assessment of the control group,

and vertical swelling assessment of the ultrasound group.
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Figure 2: Pain assessment of the control group, and pain
assessment of the ultrasound group.

Discussion

Implant surgery may lead to trauma in both soft tissue and
bone. Postoperative signs and symptoms usually include
pain, edema and limited mouth opening. The use of
ultrasound as treatment for pain and swelling has been
studied for many decades (Baker et al., 2001).

In this study, no improvement in pain score was observed
in the US group as they experienced the same pain during
the whole follow up period of the study when compared to
the control group.

Although it was reported that ultrasound has the ability to
generates pain relief by increasing the nociceptive
threshold and modulation of nerve conduction velocity.
This effect was mainly observed in chronic muscular and
joint diseases(Ebenbichler et al., 1998, Bakhtiary and
Rashidy-Pour, 2004).

It was also found that ultrasound has the ability to increase
the anti-inflammatory effect by reducing swelling after
surgery and thus further contribute to enhance normal life
style soon after surgery with less facial morbidity (Ter
Haar, 1999).

Waves of ultrasound are generated by the piezoelectric
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effect resulting from vibrations of the crystals inside its
probe. The therapeutic effect is mainly caused by the
absorption of the mechanical energy and heating inside
tissues. This thermal effect can increases in local blood
flow, which induce tissue regeneration and reduction of
inflammation.

Continuous mode ultrasound was shown to heat tissues
and thus indicated mainly in chronic pain conditions. For
acute soft tissue injuries, a high thermal change which
may lead to an increase in swelling and inflammation may
not be desired; so, a better option in the pulsed therapy
(llter et al., 2015, Rodriguez-Grande et al., 2017). Pulsed
therapy tends to decrease the heat generated in the soft
tissue, but they keep other beneficial acoustic effects of
ultrasound therapy, such as acoustic streaming and
cavitation which can significantly reduce pain and
swelling and enhance healing of tissues (Cruz et al., 2016)
(Cain et al., 2017).

A pulsed ultrasonic waves were chosen in this study
which are predominantly having non-thermal effects,
because according to many studies it was found that the
pulsed mode cause more improvement of bone and soft
tissue repair combined with analgesic and anti-
inflammatory actions without causing any damaging to the
patients by acute inflammation due to the thermal effect
(Ebenbichler et al., 1998) (Bakhtiary and Rashidy-Pour,
2004) (Yildiz et al., 2011).

Conclusions

Pulsed ultrasound was shown to be an effective method to
control swelling after implant surgery in lower molars.
Ultrasound was able to significantly decrease swelling
causing less post-operative morbidity and faster tissue
healing allowing the patients to recover faster from the

surgery and restore their normal life style.
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