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Abstract

Using a 940nm diode laser or traditional methods, second-stage implant
exposure involves removing soft tissue above the dental implant to expose the
implant fixture and complete the implant procedure. This study included twenty-
three patients (43.5% of whom were males, and the female percentage was 56.5%),
aged between 18 and 70 years, who had at least two implants (3-6 months after
implant insertion). Implant exposure was performed in case 1, using the traditional
methods of puncture, flap, or incision, and in case 2, using a 940 nm diode laser.
The study took place in Baghdad, Irag. The results showed that the average pain in
the laser group was 1.48, which was less than the average pain in the traditional
group, which was 3.70. The pain scores that patients immediately reported for the
laser cases were between 0 and 3, while the pain scores for the conventional cases
were higher, ranging from 2 to 6. This was statistically significant in favour of the
laser cases. All patients using the traditional method required infiltration
anaesthesia, while 20 patients were satisfied with topical anaesthesia in the diode
laser cases; this was statistically significant, favouring the laser method. This study
revealed that the 940 nm diode laser is more efficient than the conventional method
regarding the patient's perception of pain and the need for infiltration anaesthesia.
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1. Introduction

A substantial quantity of dental implants has been surgically placed by dental
practitioners worldwide, owing to the extensive history of implant practice and research
in dentistry spanning over five decades [1]. Since its introduction by Branemark in the
late 1960s, the concept of osseointegration, which refers to the firm attachment of a
titanium implant to the bone surface without any intervening tissue, has witnessed
notable progress [2]. Due to its biocompatibility, absence of cytotoxicity, and little
inflammatory response in peri-implant tissues, titanium has found widespread
application [3]. Dental implants have gained significant appeal due to their ability to
retain adjacent tooth structure and bone, in contrast to alternative treatment modalities
[4]. To mitigate the potential risk of implant failure resulting from movements at the
interface, a longstanding protocol in the field of dental implantology for the treatment of
partially or edentulous patients has recommended the practice of implant submersion for
a period of 3-6 months to facilitate osseointegration [5]. In cases of submerged healing,
a second operation is required. In two-stage implant surgery, the implant may be
exposed using either a scalpel or a laser, both of which are effective. The healing
abutment may need to be adjusted with several trials to ensure fitting [6].

Lasers became accessible for dental care because of their efficiency, ease of use,
and comfort [7]. Laser is an acronym for “Light Amplification by Stimulated Emission
of Radiation”. An atom source is an important active medium needed to create a
radiation-stimulated light source. One possible form of the active medium is liquid,
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solid, or gas. It is responsible for identifying and categorizing the type of laser beam
released [8]. Based on the wavelength of the monochromatic light that can be absorbed,
dispersed, or reflected, a laser beam's effects on biological tissue can vary. Biological
tissue is made up of many components that absorb light at different wavelengths, which
causes energy to be deposited inside the tissue. Different lasers are utilized in oral
maxillofacial surgery for various therapeutic purposes depending on their wavelength
range and simultaneous absorption by biological chromophores, like haemoglobin and
water [9]. Lasers have the benefit of being less intrusive while producing outcomes
comparable to those of traditional surgery. Moreover, laser surgery often has a great
potential for healing and results in reduced oedema and inflammation after surgery. By
coagulating tiny blood vessels, the laser radiation's coagulation effect increases
visibility [10].

Dental lasers are being utilized more often in addition to conventional techniques
at various stages of implant surgery [11]. As a result of the photothermal action of a
focused laser beam and energy absorption, laser ablation is a technique for eliminating
materials from a surface [12]. Dentists favour dental lasers over traditional dental drills
and suction because of the lasers' capacity to vaporize the tissue, stop bleeding,
stimulate new cell growth, disinfect the area, and kill bacteria [13]. Diode lasers are
almost exclusively utilized for soft tissue ablation due to their strong absorption in soft
tissue and low absorption in bone and other generally hard tissue [14].

This research compares two implant techniques, the conventional and the diode
laser, to determine which method is superior regarding patient comfort, recovery time,
surgical trauma, anaesthetic avoidance, and visual outcomes. In this study, the effect of
the 940 nm diode laser on gingiva in relation to pain and the need for infiltration
anaesthesia is studied. The use of the diode laser was compared with the traditional
method in second-stage implant exposure.

2. Experimental Part
Inclusion Criteria
The patients included in this study were:
1. Patients designated for fixed implants by conventional implant procedure, which
was done (3-6) months ago, using a two stage dental implant.
2. One patient with two or more implants.
3. Patients aged 18 to 70 years of both genders, with the presence of adequate
osseointegration and healthy keratinized tissue surrounding the implant site.
Exclusion criteria
The patients excluded from this study were:
1. Patient of a single implant.
2. Patients with exposed dental implants or already have gingival former.
3. Patients with poor oral hygiene.
4. Patients with failure of implant osseointegration to bone.

Twenty-three individuals, ages 18 to 70, participated in this study. All were
nonsmokers and either in good general health or had controlled systemic disease; they
had implants before (3-6 months) from various companies of implant bodies. The
implant was exposed as part of impression taking to construct the prosthetic part. The
necessary information was noted, including the patient's age and gender, medical and
dental history, clinical assessment, and the number of implants—the patient's jaw must
have at least two implants—and other pertinent details. In a private clinic and a
government-run hospital in Baghdad, the second step of implant exposure was carried
out on twenty-three patients. Each patient was subjected to the conventional method
(designated the control) using a puncture, flap, or blade on one implant and to the laser
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method (designated as the study) using a 940 nm diode laser (biolase, Epic X, USA-
made, shown in Fig. 1) on a second implant. The implant uncovering program of the
laser system was selected by navigating the device's pre-installed programs. The laser
power was chosen to be 1.5 W in the pulse mode which was decided upon according to
a pilot study that was done on four rabbits of 8 months of age to assess less
carbonization with better healing and cutting efficiency (see Fig. 2). The mode used was
400 um of optic fiber, 1 ms pulse duration, 1 ms pulse interval, duty cycle 50%, average
power 1.2W, peak power 2.4, pulse repetition rate: up to 20 kHz, beam divergence 8-
22° per side). The patient was provided with an informed consent after being made
aware of the purpose of the study. 47 implants were put in these patients through a two-
stage process. A surgeon specialist did the site laser exposure.
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Figure 1: Diode Laser biolase 940 nm.

The patient's appointments for the second part of the procedure came three to six
months after placing the implants. X-rays (periapical or orthopantomography) were
used to pinpoint the implant position and determine whether there was enough healthy
keratinized tissue surrounding the implant site with acceptable osseointegration. For the
control cases, infiltration anesthetic was provided to the soft tissues surrounding the
implant site; a small circular incision of the tissues (3 with punctures, 5 with flaps and
15 with incision) smaller than the size of the implant was done with a No. 15 surgical
scalpel to locate the implant precisely and revealing the implants. The circular incision
was enlarged to expose the implant fully, the implant screw was removed, and a healing
abutment was then placed. For the study cases of the same 23 patients, a 940 nm diode
laser was used to locate the implants using X-ray after the initiation of laser to
activation (see Fig. 3).

For the study cases, topical anaesthesia was provided on the soft tissue above the
implant; the laser tip was made to touch the soft tissue to make a small circular incision
by ablation to expose the implant. This incision was gradually widened until the cover
screw was visible. Infiltration anaesthesia was provided if the patient felt pain, which
only happened with 3 patients. After this process, the implant's cover screw was
removed, and a suitable healing abutment was placed in its place.

The patients in both cases didn’t receive an antibiotic prescription following
surgery. For analgesia, 500 mg of paracetamol four times a day was prescribed to be
taken only when it was essential. The patients were requested to return after (2, 5, and
7) days for a clinical assessment of their development for any complication in the
operation site, such as inflammation or bleeding.
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Figure 2: Pilot study for diode laser 94 nm in pulse mode (a) 1 W, (b) 15 W, (c) 2 W, and
(d)y2.5W.

2.1. Factors Evaluated for the Comparison of the Two Techniques
The patients were trained to use the Visual Analog Scale (VAS), a pain rating
scale composed of numbers from 1 to 10, where 1 is no or little pain and 10 is worse-
feeling pain [15]. The patients were asked to register their pain intensity daily during the
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first seven days after surgery. Additionally, they were requested to document their use
of analgesics during the postoperative period.

Implant exposure was done by specialists using scalpels or punctures (in the
conventional technique group) and diode lasers (in the study group), as shown in Fig. 4.
The operation varied from case to case due to a number of factors, such as individual
variation between specialists or soft tissue thickness.

Figure 4: Second-stage implant exposure with a 940nm diode laser and surgical flap: (a)
Edentulous patient 47 years of age with implant placement before 3 months; (b) Tissue
ablation by laser for implant site; (c) Surgical flap for implant site exposure; (d) Healing
after 7 days.

2.2. Statistical Analysis

Version 21 of the Statistical Package for Social Sciences (SPSS) was used to
analyze the data. The data was presented as ranges, a mean, and a standard deviation.
To show categorical data, percentages and frequencies were utilized. An independent t-
test was employed to compare the continuous variables. The Chi square test was utilized
to ascertain the correlation between a provisional diagnosis and particular data. In cases
where the anticipated frequency was below 5, the Fisher exact test was employed
instead. A significance level of 0.05 was used for the P-value.
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2.3. Ethical Considerations
The Institute of Laser for Postgraduate Studies' Ethical Scientific Committee
reviewed and approved the research proposal. After fully explaining the study's
objectives and providing assurances regarding the anonymity of the data obtained and
its exclusive use for the current investigation, each patient was asked to sign a consent
form. The study follows the Declaration of Helsinki [16].

3. Results

The distribution of participants varied between males and females over the age
range of 18 to 70 years. The mean age of males was 40.1+ 2.73 years old, with males
accounting for 43.5% of the total sample size. In contrast, the mean age of females was
44.9+2.88 years old, representing 56.5% of the sample size, as shown in Fig. 5.
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Figure 5.: Comparing the study groups based on gender and age.

Immediate pain was significantly lower when using the laser method than when
using the traditional method (p-value <0.001), as shown in Table 1. At the same time,
pain was felt in the control cases despite the use of infiltration anaesthesia. Fig. 6 shows
a comparison between the clinical results of the traditional method and the 940 nm
diode laser method on gingiva. Infiltration anaesthesia was needed less when using the
laser method than the traditional method, as illustrated statistically in Table 2. It was
found that infiltration anaesthesia was significantly (p-value <0.001) less needed when
using the laser than in the traditional method.

Table 1: Pain score comparison between the laser and traditional methods.

) Tested groups P value
Pain (vas)

conv laser
Mean 3.70 *1.48

Std. Error of Mean 0.23 0.18 0.001

Median 4.00 1.00 H. Sig
Std. Deviation 1.11 0.85
Minimum 2.00 0.00
Maximum 3.00 6.00
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Figure 6: (a) Patient aged 33 years old with missing two teeth in lower right jaw; (b)
Implant exposure lower second premolar by laser and lower six implant exposure by incision;
(c) Gingival former placement.

When comparing the implants exposed with a blade with those exposed using
laser, there was a significant difference between the two groups regarding anesthesia
requirement (P < 0.0001). Only three of the patients required a tiny dose of a local
anesthetic to be infused; the other patients could undergo the procedures while just
getting topical anaesthesia. In contrast, for every control case, an anaesthetic had to be
infused into the crystal tissue side, as shown in Table 2.

Table 2: Anesthetic used in the laser and traditional methods.

Anesthetic agent Conv. Laser P-value
N(%) N(%)
Topical 0(0) 20(87) 0.001
Infiltration 23(100) | 3(13) HSIG

At the 7-day follow-up, all of the surgical sites of the laser-treated group had fully
healed, and no symptoms of inflammation, redness, burning, or oedema were seen. The
patients did not require any painkillers after surgery apart from two control cases,
depending on the patient record pain (VAS) seen in Table 3.

Table 3: Distribution of VAS score among tested groups.

Study Pain (vas) Total
groups N(%0)

P1 P2 P3 P4 P5 P6 | P7 | P8 | P9 | p10
Conv. 0 3(13) | 8(35) | 6(26) | 5(22) |14 | 0 | 0| O 0 15
group
Laser 2(9) | 11(48) | 7(30) | 3(13) 0 0 0] 0|0 0 15
group
P-value 0.001 H.SIG

4. Discussion

Dental implants are frequently utilized to treat teeth loss [13]. The initial step in
implant-supported prosthetic dentistry is obtaining an impression. In the second-stage,
surgery is necessary in cases of submerged healing [11]. Laser use for peri-implant
surgical soft tissue therapy attempts to improve masticatory performance, implant
longevity, and cosmetic results by avoiding food impaction and maintaining better
cleanliness around the dental implant [17]. Scalpels have been used for a long time to
make incisions in the soft tissues covering or surrounding the implant, but using laser
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instead has proved to have many benefits; it speeds up healing and reduces the amount
of time needed to take an impression [18].

Lasers are beneficial in implant dentistry, particularly in the two-stage procedure.
Its key benefits are less discomfort, less damage to soft tissues and bone, and a lower
risk of infection following surgery [19].

In this respect, the 940 nm diode laser, using both initiated and noninitiated tips,
seems to be the safest because it does not penetrate the titanium body and does not
result in a noticeable temperature increase [20]. The 940 nm diode laser can penetrate
deeper than a laser of visible spectrum wavelengths [21]. The 940 nm laser better
regulates the overheating issues associated with implant irradiation [22].

It is no longer deemed appropriate to do oral soft tissue surgery with a diode laser
in the continuous wave (CW) mode. In light of its benefits in clinical instances, the
pulsed mode was shown to be more helpful, efficient, and simple to do incisions and
cuttings with fewer intra- and postoperative problems. For younger patients, in
particular, the pulsed mode laser treatment provides a safe, acceptable, and successful
treatment with remarkable results [23]. This supports El-Kholey's assertion that the
decrease need of injectable anesthetic during second-stage implant surgery is one of the
benefits of using laser [24]. According to Jawad and Hamdi local anaesthesia is not
required for laser surgery as opposed to scalpel incisions because of the quick
vaporization of cells by the laser, which results in the loss of intracellular fluid,
coagulation of biomolecules, denaturation of intracellular substance, and protein [25].
Shalawe et al. mentioned several benefits of using laser instead of a scalpel when
performing an oral biopsy, including less local anaesthetic needed, improved hemostasis
(no need for suturing after surgery, which saves money), less postoperative pain and
oedema and reduced inflammatory response [26]. This agrees with Tunc et al. who
revealed the benefits of the diode, erbium (Er), and chromium-doped yttrium, scandium,
gallium, and garnet (Cr:YSGG) lasers, including reduced surgical trauma, less
anaesthetic need, improved visualization because of less haemorrhage, and
postoperative patient comfort; both lasers can be regarded as reliable and secure
techniques in second-stage implant surgery [13]. The ability of lasers to seal lymphatic
channels reduces postoperative oedema, which reduces discomfort following surgery.
Additionally, the formation of a fibrin clot over the surgical wound reduces
inflammation and pain after surgery by protecting the wound from external irritation
and avoiding the need for laser-tissue interaction medications [27]. Strakas et al.
concluded that, for soft tissue surgery, the 940 nm diode laser most effective power
parameters were from 3 to 5 W. This laser enables dental practitioners to attain the best
possible clinical outcomes and prevent problems [28]. Diode laser with proper usage do
not damage the implants because it does not alter their structure or make them rougher.
Improper use, excess, or inappropriate dosages of a laser by a dentist may damage the
surfaces they are lighting [29]. The patient feels less pain since the laser long
wavelength results in less damage to the vascular and epithelial tissues [30]. Without
affecting the surface quality of the implant, the application of a diode laser on titanium
implants has eliminated all microorganisms in more than two-thirds of the sample [31].
Kholey et al., in their study with a randomized controlled clinical trial, concluded that
diode laser-assisted implant exposure could be done without local anaesthesia; however,
the results, including duration of surgery, postoperative pain, healing time, and overall
implant success rates, were comparable to those of scalpel surgery [32]. According to
Eroglu et al., there was no statistically significant variation in the postoperative
analgesics used between the groups of Er and Cr:YSGG lasers and the scalpel group
[33].
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5. Conclusions

This study revealed that the diode laser of 940 £ 10 nm wavelength is more
efficient than the conventional method regarding patient perception of pain and the need
for infiltration anaesthesia. Using a pulsating diode laser at 1.5 W at 940 nm results in a
considerable reduction in pain as well as a reduction in the requirement for infiltration
anesthesia. For the second step of implant exposure, it is thus recommended to utilize a
940 nm diode laser.
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