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ABSTRACT

Introduction: Nowadays, implant insertion is accompanied
by undesired consequences. As surgery techniques become
more and more complex, an increase of intra- and post-op
complications can be expected. Application of low-level laser
(LLL) is one of the conservative approaches to control the
complications with any side effects and low treatment costs.
The present study aimed to evaluate the effect of 650 nm LLL
irradiation on the reduction of complications after advanced
implant surgeries.

Materials and methods: In this triple-blinded clinical trial, 30
patients aged between 25 to 65 years were in need of bone graft
or sinus lift procedure for simultaneously implant insertion. In
the LLL treatment group, the surgical site of each implant was
treated with 650 nm laser. The same method and duration were
applied in the placebo group. The pain levels, facial swelling,
and wound healing were evaluated.

Results: This study indicated that pain levels were reduced in
the laser group (p <0.05). Also, facial swelling in the 3rd and 7th
day after the surgery relieved more in laser group. Furthermore,
investigation of the surgical site showed a higher level of wound
healing in the laser group (p <0.05).

Conclusion: Regarding the biological effects of advanced
implant surgeries and accompanying complications, adjuvant
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treatment with a laser could significantly improve wound
healing and reduce the severity and duration of pain and
swelling.

Clinical significance: This clinical trial demonstrates reduc-
tions of the level of pain, facial swelling and improvements of
wound healing are followed by the use of low-level laser therapy.
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INTRODUCTION

Currently, reconstruction of bone defects, obtain of
optimum esthetic appearance and reduction of treatment
time are three major aims in implantology. The main
issues in advanced implant surgeries are guided bone
regeneration (GBR), bone grafts in the maxillary sinus,
bone block grafts and bone split and expansion.”” In
the last 10 years, GBR technique became the standard
treatment for reconstruction of localized bone defects in
implantology. To date, the only other evidenced-based
surgical treatment is sinus lift technique.®

Like any other therapeutic method, side effects
and complications are an impartible part of implant
treatment. Even if success rates of osseointegrated
implants is reported to be above 90%, failure of implants
represent an unpleasant condition for the patient as
well as for the practitioner. But as techniques to be used
for reconstruction become more and more complex,
an increase of intra- and post-op complications can
be expected.” For instance, peri-implant tissue is
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traumatized in most implant surgeries and therefore
causes varying degrees of inflammatory reactions. By
controlling the inflammation, common complications
after surgery like swelling, trismus, pain, and infection
can be reduced."’

Care instructions after the surgery are one of the
most important factors in reach successful treatment.®
Use of low-level laser is one of the relatively new and
conservative methods to control the above-mentioned
side effects in recent years. From the beginning of
understanding the effects of LLLT like analgesic, anti-
inflammatory, anti-edema, wound healing, it stimulates
the immune system which finally causes the regular
physiological condition of the tissue. Due to the special
biological condition of the oral cavity, LLLT is widely
used in different fields of dentistry.'"'?

There are various studies about the use of LLLT
in order to control the complications of oral surgeries,
especially in impacted wisdom teeth extraction surgeries.
Also, there are some studies that reported positive
effects of the above-mentioned method on bone-titanium
integration.13'15 But till now, to the best of our knowledge,
there is not any clinical trial that evaluates LLLT effects
on complication management in implant surgeries.
Therefore, in this study, we sought to evaluate the effect of
650 nm laser at surgical sites after complications occurred
in oral implant treatment.

MSATERIALS AND METHODS

In this triple-blinded clinical trial 30 patients (15 male,
15 female) aged between 25-65 years were selected.
The patients required bone grafting or sinus lift
procedure for implant insertion at the same session
beginning from January 2015-January 2017 at our
university dental department. Also, informed written
consent explaining the methodology, potential clinical
benefits, and possible side effects were obtained from
all patients. Ethical approval has been granted by
the Ethics Committee of Medical University (Ethical
approval number 493039).

The study was triple-blinded by allocating the first
investigator for synchronization of patients groups and
laser radiation (only this first investigator knew which
patients belonged to the case or placebo group). The
second investigator was unaware of the first investigator’s
task and consequently did not know which patient was
designed for which group. He documented clinical
measurements and processed questionnaires of the
research. It should be noted that the surgeon and data
analyzer were blinded to the patient’s group allocation.
The patients could not realize whether laser instruments
were on or off by the use of laser protective glasses.

Inclusion Criteria

It involved patients with healthy oral mucosa, without
active systemic disorder or disease, without contra-
indications for implant insertion such as diabetes; and
required bone grafting or sinus lift coincide with implant
insertion in one session.

Exclusion Criteria

Lack of patient’s cooperation, history of implant failure in
the site of insertion, pregnancy, photosensitivity, history of
medical conditions with potential delay of wound healing
(e.g., diabetes), smokers, alcohol abusers, patients who
have used antibiotics and corticosteroids with any reason
during two weeks before surgery.

Selected patients were divided into case and control
(placebo) groups. They were synced based on age, sex,
surgical method, site of surgery and experience of oral and
maxillofacial surgeon. Numbers of cases were achieved
according to calculations of statistical counselee with 0.5
error rate and 0.42 accuracy. All of the allografts used for all
patients were from ITB! (0.5 cc packed 300-800 micrometer
freeze-dried).

A 650 nm laser and the module of low power diode
laser were used (Exi Laser Co, USA). To ensure the
continuous exposure and to determine the output power
of device, we received SAIRAN electro-opic industries
(sa IRAN co.) approval.

For each patient in the laser group, the surgical site
of the implant was irradiated from buccal and lingual
individually. The laser was used with 650 nm wavelength,
continuous and 55 MW power by the circular cross-
section and 0.7 cm diameter probe. The effective dose
for laser therapy and exposure time were 5j/2 cm and
35 seconds, respectively (Fig. 1).

For every 30 minutes of laser function, the output
power was tested without any noted changes. The
patients were asked to follow the common instructions
after implant insertion as below:

o Capsule Amoxicillin 500 mg q8h, Tablet Metronidazole

250 mg q8h for 7 days for all patients.

e Tablet Ibuprofen 400 mg prescribed for the first days
after treatment if the pain was manifest.

"-——‘ ‘

Fig. 1: Immediate exposure of implant surgical site from lingual
(left) and buccal side (right)
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Table 1: Mean of VAS in different times

Table 2: Mean time of pain elimination and analgesic

After After After After consumetion

12 hours 24 hours 48 hours 72 hours Placebo Laser
Group Mean SD Mean SD Mean SD Mean SD Variables Mean  SD Mean  SD p value
Placebo 4.5 253 253 159 22 0.75 0.8 0.36 Pain less time  57.2 5.93 19.6 4.1 <0.001
Laser 17 051 046 023 006 006 0 0 Analgesic
Pvalue 0.001> 0.001> 0.02 0.02 consumption 12223 24 01

A single dose of 8 mg/2 mL dexamethasones
prescribed intramuscular injection for all patients
immediately after surgery.

Use of cold compress (ice pack) in the site of surgery,
20 minutes per hours intermittently for 24-36 hours after
the surgery.

Control the plaque by use of chlorhexidine (0.12%)
mouthwash for two weeks.

Laser radiations to surgical sites were applied
immediately, 72 hours and one week after the surgery.
In placebo group, all procedures were same but with an
off laser. The amount of pain was registered 12, 24, 48 and
72 hours after the surgery with the VAS questionnaire
(0 for no pain and 10 for deadly pain).

To measure the degree of inflammation, we used a
clinical method. In this method, five facial landmarks
such as mid of the tragus, gonion and pogonion of soft
tissue, lip commissure, and outer canthus of the eye were
considered to measure three lines of tragus to pogonion,
outer canthus of the eye to gonion and tragus to lip
commissure, as a base value for inflammation assessment
(Fig. 2). The differences between the three mentioned
lines, before surgery, 3 and 7 days after the implant
insertion should represent amount of inflammation.

The healing process was graded into five degrees:
“0” for complete healing, “1” for obvious healing and
a thin line of fibrin layer, “2” for healing and obvious
fibrin, “3” for incomplete healing (dehiscence) and “4”
for flap necrosis. According to mentioned grades, we

Fig. 2: (A) Tragus to lip commissure; (B) Outer canthus of the
eye to gonion; (C) Tragus to pogonion

recorded investigations on 3rd, 7th and 14th day after
implant insertion.

T-test and K? tests were used to compare the
duration and severity of pain, the amount of analgesic
consumption and inflammation. Mann-Whitney test was
used to compare the healing degree between laser and
placebo groups. Finally, the obtained data were analyzed
by use of SPSS 21 (Chicago, USA).

RESULTS

Mean age of the placebo groups were 44.8 (+ 12.5) and
44 (+£11.7) years of agerespectively. There werenosignificant
differences between both groups (p=0.86). Frequency
distribution of sex (p=0.37), jaw (maxilla or mandible)
(p=09) and surgical techniques (GBR/sinus lifting) (p = 1)
were also statistically not significantly different between
both groups.

The mean of VAS in the laser group in comparison
with placebo group was significantly reduced at different
times after the surgery (Table 1).

The mean time of pain elimination after the surgery
was significantly lower in the laser group (p <0.001).
But there were no significant differences in analgesic
consumption between laser and placebo group (p = 0.1)
(Table 2).

Primary index of the face before surgery (sum of three
lines such as tragus to pogonion, outer canthus of the eye
to gonion and tragus to lip commissure, as a base value
for inflammation assessment), amount of inflammation
after 72 hours and 1 week, were assessed. Table 3 outlines
the results of the study.

There were no significant differences in the primary
index of face inflammation in laser and placebo group
before (p = 0.85) and 72 hours after the implant insertion
(p = 0.48). But inflammation value reduced significantly
one week after surgery (p = 0.007).

Table 3:The mean amount of inflammation

Placebo Laser
Variables Mean SD Mean SD p value
Primary index of face 361 22 362 25 0.85
Amount of inflammation in 12 06 103 07 048
72 hours
Amount of inflammation in 053 01 018 04 0007
a week
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Table 4: Healing degrees in days after the surgery

Complete healing Grade 1 healing Grade 2 healing Grade 3 healing Grade 4 healing
Laser Placebo Laser Placebo Laser Placebo Laser Placebo  Laser Placebo
3rd day 0 0 33.3 0 66.7 46.7 0 46.7 0 6.7
7th day 13.3 0 60 26.7 26.7 46.7 0 20 0 6.7
14th day 66.7 13.3 26.7 33.3 6.7 46.7 0 6.7 0 0

Healing degree was significantly different in 3rd, 7th
and 14th day after implant insertion between both groups
(p <0.001, p = 0.004 and p = 0.001 respectively) (Table 4).

CONCLUSION

Despite the wide range of high power laser applications in
surgery, there is little information about low-level lasers.
Because of the laser varieties, the exact parameters of laser
for achieving best results in healing improvement, pain and
inflammation control are still not obvious in clinical trials.

The results of our study revealed that despitethe same
consumption of analgesic, a significant reduction in pain
severity and duration were seen in the laser group. Merigo
et al, ' Kazancioglu et al,"” Saber et al,'® and Markovic’
et al” reported similar results with significant reduction
of pain after application of LLLT in various sites of the
oral cavity.,The laser could reduce pain by modification
of central and peripheral neural networks, lowering
the action potential, inhibition of painful stimulations,
increasing the pain threshold and balancing the action
of adrenalin-noradrenalin. Direct inhibition of afferent
peripheral neurons also leads to limiting A and C fibers
and more releasing of neurokins.?’ On the other hand,
Ferrante etal.*! Lépez*? and Paschoal et al.”® did not report
any significant decrease in pain even if pain reduction was
observed. It could be due to different laser wavelengths,
variable laser parameters and different experimental
design such as examination days and sample size.

Laser modifies the prostaglandin syntheses, inhibits
the bradykinin syntheses, improves the phagocytosis, and
lymphatic circulation and stimulates vasodilation. So it
can affect the three phases of inflammation consequently
and thereupon decrease in swelling is expected.'!

Facial swelling in 7th day after implant insertion
was significantly decreased. However, after 3rd day no
significant reduction was seen. It can be a proof for this
claim that the photochemical effect of LLLT is effective
but need a renewal session to complete the inhibition of
inflammation. These results are consistent with Merigo
et al,'° Kazancioglu et al,'” Ferrante et al,”! and Aras
et al.**%® studies. It should be noted that the biologic
effects of laser remain for about 72 hours. This fact is a
criterion for cession intervals, and it could be concluded
that a renewal in 3rd day after surgery is necessary to
achieve a significant decrease in swelling. So we conclude
that radiation in 3rd day after surgery is effective in the

continuance of swelling reduction and following that
significant wellness were noticed in 7th day after the
surgery. The study of Lépez et al. revealed that swelling
was slightly decreased in 2nd and 7th day after a surgical
procedure but statistically non-significant. The reason
could be because of the use of a laser on the border
of high and low power irradiation that can limit the
photochemical effects of low-level lasers. Markovic’ et al.’?
assumed that use of a low-level laser with corticosteroids
could reduce swelling synergistically. Ferrante et al.?!
and Aras et al.**® studies suggested less swelling by
extraoral application rather than intraoral. According to
Markovi et al.’? and our study results, it seems that the
most effects of infra-red to the red laser at 4 to 6 j/cm?
density could be achieved. In our study, the efficacy of
LLLT was improved with intraoral radiation immediately
after the surgery and at 3rd day, contact of the probe to
the site, application of extraoral irradiation at the insertion
of masseter, topical use of corticosteroid.

Healing degree was significantly better in laser group
at3rd, 7thand 14th day after implant insertion. This is in
accordance with results of in vivo and in vitro studies that
represent the stimulating effects of LLLT on fibroblasts,
keratinocytes, angiogenesis and releasing the growth
factors. Moreover, LLLT could modify primary stages
of cell adherence and the growth of fibroblasts on the
titanium surface.’>* However there is no study on the
direct effect of LLLT on the oral flap (primary healing),
butin vivo and in vitro studies suggested the use of LLLT
after gingivectomy and gingivoplasty due to accelerating
the secondary healing process.?*?*

CLINICAL SIGNIFICANCE

Under consideration of the present study limitations, it
seems that LLLT could impressively reduce the severity
and duration of pain and swelling, and improve wound
healing. Due to the great diversity of variables of the laser
devices, we suggest an assessment of multiple parameters
of radiation in future studies.
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