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Abstract

Purpose: It has been demonstrated that diode lase
This study aimed to clinically evaluate the tissue
the uncovery of areas with different diode laser

alternative in oral soft tissue surgeries.
ll the gingival former of dental implants following

ples were randomly assigned to two groups of 36 implants,
erimental group was based on the second stage of implant uncovery
up included the second stage with an 810 nm diode laser. Indicators
d the amount of anesthesia injected during surgery, the duration of surgery,
the amount of bleeding during SUkgery, pain, inflammation, edema, and the color of the gingiva in the surgical
area, were compared in two study gEeups during surgery.

Results: The independent t-test showed no significant difference in the average duration of surgery in the two
groups (31.3 and 37.6 seconds in the 940nm and 810nm wavelength of the diode laser, respectively, P=0.073).
On day zero and day seven after surgery, pain intensity with 810nm diode laser wavelength was higher than with
940 wavelengths. The average amount of anesthesia injected during surgery of the surgical group with a
wavelength of 940 nm was significantly lower than that of the 810nm diode laser. No bleeding was observed in
both surgery groups.

Conclusion: The 940nm diode laser had better results than the 810nm in the second stage of implant uncover.
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Tissue Healing and Dental Implant

1. Introduction

Dental implants are the best choice for replacing
missing teeth [1]. The attempt for implanted material to
replace missing teeth goes back to the ancient Egyptians
[2]. The body of the implant (fixture) is divided into three
parts, including crestal (neck), middle, and apex, and
special considerations should be considered in the design
of each one [3]. The newly developed micro-locking
implant prosthetic system consists of an assembly-type
attachment and a one-piece implant [4] (Figure 1). Two
stages are involved in one implant surgery method. The
gingiva is moved back to a limited extent from the dental
implant area in the second stage after about two months
for lower and three months for upper jaw implants. The
covering screw is opened, and the extra maxillary part of
the implant or the screw of the gingival former is closed to
form the surrounding gingiva. Removal of hyperplastic
tissue around the implant can be performed with a surgical
blade, electro-surgery, or laser radiation [5, 6]. The
electro-surgery can severely destroy the implant’s surface,
damage the bone, and fail [7]. A diode laser eliminates the
need for local anesthesia to be effectively used fo
second stage of implant surgery. Using this lase
uncovering stage of the implant provides_a

benefits for the patient and the dentist ove ¢
methods [8].

— Implant

Figure 1. Different parts of the implant [4]. (a) Body;
(b) ball involved in retention; (c) ball involved in
preventing spring rotation; (d) spring; (e) cap; (f)
retention groove

Lasers are advantageous because they provide precise
control over exposure to soft tissue, resulting in
penetration to three to five layers. However, the diode
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laser is unsuitable for cutting hard tissue such as teeth and
bones due to the wavelength and target molecules [5].
Each type of laser uses different materials to produce
different wavelengths of light [8- 10]. Diode laser usually
operates between two wavelengths of 810 to 980 nm. The
CO: laser produces a wavelength of about 10,600 nm,
ND: YAG lasers produce a wavelength of about 1,064,
and ER: YAG usually produces a wavelength of 2,940
nm. In addition, the diode laser is slightly absorbed by
titanium, and the temperature of the implant body does not
significantly increase when detected by the laser. Diode
lasers can be manufactured with different wavelengths.
Laser surgery relies heavily on these features. Any laser
with these features can be minimally invasive and used in
all surgeries. Thus, the diode laser can be used in various
igs"with the least invasiveness. Figure 2
s of the diode laser. In summary,

Operation modes of a diode laser
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Figure 2. Diode laser operation modes [14]

Hossein et al. showed a significant difference in the two
groups by investigating using a 970 nm diode laser for
implant uncovering on 50 patients whose implants were
completely osseointegrated. The differences were
regarding the anesthesia requirement, surgery duration,
postoperative pain, and recovery time, which were
significantly lower in the diode laser-treated group [12].
The results of another study stated that the use of diode,
KTP, Er: YAG, and Nd: YAG lasers with four
wavelengths of 532, 810, 1,064, and 2,940 nm on four pig
jaw bones with five implants did not show any dangerous
temperature increase to the tissue and implant [13].

Other studies have also shown that this technique is
a practical, comfortable, and safe method for faster
recovery in the second phase of surgery [15]. The
present study investigates the clinical tissue healing
around the gingival former of dental implants
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following the uncovering of the area with two different
diode laser wavelengths (810 and 940 nm). The other
objective was to find a better wavelength in pain
intensity, surgery duration, and bleeding in this stage.
The use of a diode laser eliminates the need for local
anesthesia, so it can be effectively used for the second
stage of implant surgery, and when it is used to expose
the implant, it gives additional benefits to the patient
and the dentist over conventional methods. Few
researches have been done in the investigation of the
use of different types of laser wavelengths for the
second stage of implant surgery. This research aimed
to find the best wavelength of the diode laser in the
amount of pain, duration of surgery, and bleeding
during revealing the area around the gingival former
implant.

2. Materials and Methods

This controlled clinical trial examined patients
referred to the Department of Periodontology, Faculty
of Dentistry, Jundishapur University of Medica
Sciences in Ahvaz, Iran, and the dental office in 2@
2016. The inclusion criteria were patient satisfagtio

other replacement treatments regardi
plan, and insufficient keratinized gi

diseases history,
disorder, improper cont smoking,
pathological  symptoms  suc as  periapical
radiolucency of adjacent teeth in areas close to the
implant, periodontal diseases, bone cysts, poor
cooperation and lack of sufficient keratinized gingiva.
Patients were first evaluated regarding systemic
considerations and complete blood tests. The studied
patients were referred for the second stage of implant
surgery (uncovery) and met all the above conditions.
Additionally, the Periodontology department of the
Faculty of Dentistry was consulted for patients who
underwent healing implant placement and had
satisfactory osseointegration. Before surgery, the
patient was given the necessary information about this
study, and written consent was obtained. The patients
were divided into two surgical groups with 940nm
(study group) and 810nm laser (control group). The
first study group included 36 patients. For these
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patients, a 940nm diode laser was used for the second
stage of the implant surgery.

Before surgery, the patient was given the necessary
information about this study, and written consent was
obtained. The patients were divided into two surgical
groups with 940nm (study group) and 810nm laser
(control group). The first study group included 36
patients. For these patients, a 940nm diode laser was
used for the second stage of the implant surgery. Then,
2% lidocaine with 1:100,000 epinephrine was used in
the required amount to relieve pain during surgery.
The control group also included 36 patients who
underwent surgical uncovery of the second stage of the
implant with an 810nm laser under local anesthesia
with the injection of 2% lidocaine infiltrate with
epinephrine 0,000 in the required amount. A
utilized to evaluate the exact
nt Before starting the surgery.

r uncovering the cover screw

gess during the operation. Lasers were used to create
small openings, then increased until part of the cover
screw was identified. The tissue above the implant was
resected until the size of the surgical valve was
sufficient to remove the screw. After this step, the
implant cover screw was removed, and a suitable
healing abutment was placed. Patients who have pain
after treatment should take Ibuprofen 400 mg every six
hours. The patient was asked to return on the seventh
day after surgery to check the wound healing.

During surgery, the need for local anesthesia and
the amount of anesthesia injected during surgery
(using a graduated ruler and converting its value in
mm), the duration of surgery (using a chronometer),
the amount of bleeding during surgery (four
categories: zero = no bleeding, one=minimal bleeding,
two = normal bleeding, three = excessive bleeding),
pain (using visual analogue scale VAS: Visual
analogue scale zero = no pain to ten = worst
imaginable pain), inflammation, edema and the
gingival color of the surgical area. In addition, the
patient was asked to report the number of painkillers
consumed in the post-surgery period.
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2.1. Data Analysis

A t-test compares two groups when the data is
normal, and a Mann- Whitney test is used when the
data is not normal. Kido is also used to compare
qualitative variables in both groups. Logistic
regression was used to compare the simultaneous
effect of variables in two groups. SPSS statistical
software was used to analyze the obtained data. The
significance level in the comparison of means was
0.05. Additionally, the examination results, the subject
identity, the patients’ names, and all their information
are entirely confidential and are used only for research
purposes. The research results are generally published
as the study group information. The results are
provided without mentioning individual names and
specifications.

3. Results

The mean and standard deviation of the surgery
duration were 31.3 + 13.03 and 37.6 (15.9) seconds ja
the 940nm diode laser group and the surgical g
with  810nm wavelength of the diode
respectively. The independent t-test also

Additionally, Table 1 show;
pain intensity after surgery.

Table 1. Comparison based on pai

ensity after surgery

®  Suwrgery Duration
(zeconds)

0

Surgery with a wavelength of 810 nm Surgery with a wavelength of 810 nm

Study groups

Figure 3. The study groups’ average based on the
surgery duration

The results of the chi-square test ((x?)) showed a
significant differgnce in the two surgical groups in
pain intensity on day zero after surgery (P=0.002,
(x?)=23.1) e seventh day after surgery
(P=0.029, According to the reported
ntages of pain intensity in Table

810nm diode laser wavelength was
940 wavelengths. The mean, standard
, and comparison of two surgical groups with
lengths of 940 and 810nm diode laser following
uncovering in the amount of injected anesthesia
during surgery (in mm) are reported in Table 2.

Studied groups Chi-square® results (x?)
Day Degree Wavelength 940 Wavelength 810 the chi-
of pain nanometers nanometers square df  P-value
Abundance Percent Abundance Percent statistic
0 12 33.3 10 27.8
1 10 27.8 3 8.3
2 5 13.9 13 36.1 *23.1 7 0.002
Zero 3 0 0 2 5.6
5 0 0 3 8.3
6 6 16.7 1 2.8
7 3 8.3 0 0
10 0 0 4 11.1
Total 36 100 36 100
Seventh 0 27 75 29 80.6
after 1 9 25 3 8.3 7.1 2 0.029
surgery 2 0 0 4 11.1
Total 36 100 36 100

**pP<0.01, *P<0.05
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Table 2. The study group comparison based on the injected anesthesia amount during surgery

Studied groups Mann-Whitney test results
Wavelength 940 Wavelength 810
Mann-
nanometers nanometers . .. Z P-
Whitneystatistic
Avera The standard Avera The standard value score  value
verage deviation verage deviation
injected 0.099 0.034 0.224 0.019 1 -7.30.0000
anesthesia

The Mann-Whitney test showed a significant difference
in the average amount of injected anesthesia during surgery
in the two groups (P<0.01). The average amount of
anesthesia injected during surgery of the surgical group
with a wavelength of 940 nm was significantly lower than
that of the 810nm diode laser. No bleeding was observed in
both surgery groups with 940 and 810 nm diode laser
wavelengths following area uncovering during surgery. No
difference was observed between the groups with 940 and
810nm wavelengths. Frequency, frequency percentage, and
comparison of two surgery groups with the wavelength of
940 and 810 nm diode laser following the uncovery of the
area based on the color of the gingiva after surgery are
shown in Table 3.

On day zero, the gingival color was white after su
inall samples of both surgery groups, making the chi-s
test impossible and indicating the lack of differgage in &
groups on day zero. The chi-square test
showed no significant difference in the t
on the seventh day after surgery (P=100, (
both groups were completely si
gingiva (Figure 4).

4. Discussion

The studies on the diode laser wavelengths are based
on different tissue settings, which sometimes contradict

100%

(
S

| s0.6%
80.6

60% = white
2 pink
coral pmk

= bluish red

Surgery with a 9 wavelength Surgery with an 810nm wavelength

udy groups

Y percentage of study groups based
ingiva after surgery (seventh day)

can be seen in water absorption only by
e wavelength. Azizi et al. [16] in Iran

ing gingival pigmentation on 24 patients (one
adrant was 810 and the other quadrant was 980).
Photographs were taken before, two, four, and six weeks
after the intervention. Based on the reports, the
pigmentation area and perimeter were not significantly
different before, two, four, and six weeks after the
surgery with 810 and 980nm lasers. The lack of
difference is due to the almost identical characteristics of
these two types of lasers, which were not clinically
significant. Any of these two lasers had an advantage
over the other for treating gingival pigmentation. From a
statistical point of view, the inconsistency of these results

Table 3. The study group comparison based on the color of the gingiva after surgery

Studied groups

Chi-square *tresults

)
Color Wavelength 940 Wavelength 810 the chi-
Day P-
nanometers nanometers square df value
Abundance  Percent Abundance  Percent statistic
white 36 100 36 100 --- - ---
Total 36 100 36 100
Seventh after (E)cl)rr]:l 29 80.6 29 80.6
surgery pink 7 194 7 194 0.000 1 0.001
Total 36 100 36 100
**pP<(.01, *P<0.05
FBT, Vol. 12, No. 2 (Spring 2024) XX-XX XX
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with ours may be due to the different variables and lack
of examining the pain and recovery variables in this
study. A case report was conducted by Karanth et al. [17]
in India to treat pyogenic granuloma in a 46-year-old
woman using a 940nm diode laser. In this report, the
patient expressed great comfort during surgery. The
surgery was almost bloodless, painless, and without
needles. The results were consistent with the present
study regarding the absence of bleeding during and after
surgery and no pain in the 940nm laser. Carlo Fornaini
studied calf tongue in 205 in Italy to compare four
different wavelengths of 810, 980, 1470, and 1950nm
diode laser effects on the internal temperature of the soft
tissue close to the beam. The results showed that the
1950nm laser had the lowest temperature increase, and
the 1950nm laser had the highest quality and cutting
speed due to its high tendency to absorb water. The best
operating wavelengths in the laboratory study were 1470
and 1950nm, which caused the least vascular and
epithelial damage.

According to this study, the longer wavelength of the
diode causes less vascular and epithelial damage, and,
a result, the patient experiences less pain. Also, a s
by Sarker et al. (2015) was conducted in India comp
the 940 nm diode laser effect and Er Cr YSGG (

hemostasis and good w
complications after the oper

In comparison, Er, Cr: YSG
and discomfort, excessive bleeding
good healing.

ing surgery, and

In the one-year follow-up, no recurrence was seen in
the treatment with these two lasers.

The present study showed that the reported pain by the
patients was less with the diode laser. Finally, it was
concluded that the 940nm diode laser is superior to Er,
Cr: YSGG (2780 nm) during the oral leukoplakia
treatment, but both can be used for its treatment [12].

The results of this study are consistent with ours
regarding the superiority of the 940nm diode laser for
minimal pain, bleeding, discomfort, and good recovery.
In a study conducted by Chandragupta et al. (2014) in
India, a 72-year-old man was treated with a 940nm diode
laser for hypertrophic tissue in areas 47 and 48 of the jaw.
The study results were as follows:

XX

Providing a sterilized surgical area, more precise
surgical incisions, wound healing without the need for
patches or sutures, the surgical area without bleeding,
and as a result, surgeon better vision, bacteria reduction
in the surgical area, easy recovery period, no need for
drugs, more comfort (less pain and edema, less bleeding
after surgery) with well-healed tissues (without scars,
shrinkage, discoloration, and anatomical changes after
surgery) [18]. The present study is consistent with ours
on the benefits of a 940nm diode laser. Previous studies
have shown that diode laser can be used in the mouth soft
tissue and minimal prominent lesions surgeries due to
ease of use, better coagulation, no need for sutures, less
pain, edema, and treating physiological gingival
pigmentation due to aesthetic results.

Moreover, iWas previously stated that Er: YAG laser
rature increase, and CO2 laser
d tissue quality. On the other hand,
revealed that dental laser treatment
method with good aesthetic results,

ation, function, and bio compatibility.

ant surface using two 810 and 980nm diode lasers
2W power and two thermocouples to record
temperature (in cervical and apical).

In this study, the 810nm laser showed a 10C
temperature increase after 14 and the 980 nm laser
showed this after 12 seconds. Thus, diode laser radiation
to the implant surface could cause a temperature increase
above the critical threshold (10°C) after only 10s, and
there is a possibility of bone damage. Special care should
be taken due to the higher penetration depth of the diode.
The inconsistency of these results with the present study
may be due to the different depths of implant placement
because the 980 nm laser increases the surface
temperature more. Another study stated that diode lasers
resulted in patient satisfaction and rapid tissue repair, in
agreement with the present study results [19, 20]. The
previous studies also showed the positive effects of this
laser in line with our study results on diode laser safety.

The effects mentioned above included good cutting
ability, no need for anesthesia, good healing, increased
homeostasis, and minimal damage to the soft tissue and
underlying bone. As a result, diode laser was recognized
as an effective substitute in oral soft tissue surgeries [16,
18, 21].
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5. Conclusion

Based on the results, the 940 nm diode laser had better
results than the 810 nm in the second stage of implant
uncover.
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