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Surgical diode lasers have been used in oral surgical procedures with beneficial effects as compared to
the conventional techniques.
To evaluate the efficacy and safety of 810 nm surgical diode laser in the field of oral and maxillofacial
surgery.
Forty patients who had different oral lesions were attending consultation clinic of the Maxillofacial
Surgery Department in the Al-Kadhimyia Teaching Hospital. The patients have been treated by 810 nm
diode laser. The power of the diode laser was 2-5 Watts in continuous mode. Excisional biopsies were
sent for histopathological examination. Intraoperative and postoperative clinical examinations were
done.
The clinical observations revealed no bleeding intraoperatively and postoperatively, no infection and
minimal swelling was seen postoperatively.
The benefits of 810 nm diode laser application in oral and maxillofacial surgery have been justified
based on its efficacy and safety. There is a good acceptance for this new modality of treatment by the
patients.
Surgical diode laser, soft tissue lesion, oral surgery

Introduction
he use of laser in dentistry has increased
over the past few years. The first laser
was introduced into the fields of medicine
and dentistry during the 1960s (1,2).
Unlike other light sources, the laser emits a
coherent, collimated and monochromatic
radiation. These characteristics render laser
radiation with unique applications in the field of
the medicine and surgery especially in the field
of the oral and maxillofacial surgery. Different
lasers have many advantages in oral surgery like
haemostatic property, postoperative comfort to
the patient and incision quality (3).
In laser-tissue interaction, the factors that
determine the initial tissue effect include laser
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wavelength, laser power, laser mode
(continuous, pulsed, and chopped beam), tissue
optical properties, and tissue thermal properties
(4)
. The degree of absorption of the laser
radiation inside the tissue components
determines the type of interaction mechanism
obtained by laser on soft tissue (5). In the oral
cavity, the pyogenic granuloma clinically
presents as a sessile or pedunculated vascular
mass with ulcerated surface, purplish-red in
color, painless and soft lesion.
Fibrous epulis are most common soft tissue
swellings of mouth. It presents near at the
anterior part of the mouth and arises from
interdental papilla on the gingiva between two
teeth and it can also form on the buccal mucosa.
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It is a hyperplastic response to the chronic
irritation or trauma to the gingival margin by
sharp edges of the carious cavity or by calculus.
Giant cell epulis is probably hyperplastic is
usually and found on the gingival margin
between teeth anterior to the premolar. The
swelling is rounded, soft and typically red or
purplish in color (6,7).
The most surgical lasers conducted in oral
surgery are excimer laser which emits laser light
between 200-400 nm, argon laser emit laser
between 488 -514.5 nm, Nd: YAG is located in an
invisible spectrum 1064 nm, Er: YAG laser which
has wavelength 2940 nm, CO2 laser has 10600
nm wave lengths. Diode laser emits wavelength
of 790-980 nm and it can be used in the
continuous as well as pulsed mode. According to
the clinical application, contact handpiece is
used for tissue cutting and non contact
handpiece is used for tissue coagulation. The
diode laser offers special effects in the oral
cavity like bactericidal effect and inflammation
reduction in periodontal pockets (8). Due to the
conservative nature of treatment accomplished
with diode laser, it can be utilized in both
aesthetic enhancement purposes and treatment
of soft tissue lesions (9).
The aim of the current study is to evaluate the
efficacy and safety of surgical diode laser in the
field of oral and maxillofacial surgery.
Methods
This research dealt with 40 patients who
presented with oral lesions and were attending
the consultation clinic of the Maxillofacial
Surgery Department at the Al-Kadhimyia
Teaching Hospital and requiring surgical
intervention for various oral lesions. The period
of study was from Nov. 2008 to Nov. 2011.
The work-up of treatment included a clinical
examination to validate the preoperative
diagnosis depending on shape and site of the
lesions.
Photographs were taken for all lesions before
and immediately after treatment. Fig. 1 and 2
shows two types of clinical lesions
preoperatively.
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Fig. 1. Pyogenic granuloma of palatal mucosa.

Fig. 2. Fibroma on right side of buccal mucosa.
Diode laser (Diomed 15 laser) was used for oral
surgical procedures. It is an integrated GaAlAs
semiconductor laser. Its maximum output power
is 15 W and it works in continuous, single, and
repeated pulsed modes. Its wavelength is 810
nm, and the pulse duration is 0.1-1.0 second.
The laser soft tissue surgical operations were
done by choosing an appropriate power ranging
(2-5 W) with a contact and continuous mode.
The exposure time was varied according to the
tissue response. All the oral surgical procedures
were done with local anesthesia (Lidocaine 2%,
infiltration anesthesia).
Clinical evaluation (including presence of intra
and postoperative hemorrhage, pain, swelling,
infection and scar formation) was done
immediately, three days later, and then one
week postoperatively. In all surgical procedures,
an excisional biopsy was taken and sent for
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histopathological analysis to confirm clinical
diagnosis of nature of the lesion.
Results
The locations of the oral lesions were at
different sites in oral cavity. The sites of
pyogenic granuloma were on palatal and buccal
alveolar mucosa between teeth. The sites of
fibroma were at the left and right buccal
mucosa. The sites of giant cell granuloma were
at interdental papillae of the anterior teeth. A
pie graph showing the percentage of oral lesion
types is illustrated in Fig. 3.
Fig. 4. Complete fibroma excision by 3 W,
continuous & contact mode surgical diode
laser.
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Figure 3. Pie chart showing the percentage of
each type of oral lesions.
The intra and postoperative complications are
shown in Table 1; the bleeding was not observed
during the treatment or in postoperative period.
Mild pain was observed in 5 patients on 3rd day
postoperatively and it was managed by ponstan
capsules 20 mg three times daily. In 4 cases
minimal postoperative swelling was recorded on
3rd day. Postoperative infection was not
recorded and there was no need for sutures.
After completion of one week, no scar tissue
formation was seen.
All patients tolerated well this modality of the
oral soft tissue surgery (Fig. 4 and 5).
Table 1. Intra and postoperative complications
of the oral lesions
Complication
Bleeding
Pain
Swelling
infection

IO
0
0
0
0

Day 0 PO
0
0
0
0

Day 3 PO
0
5
4
0

Fig. 5. Complete pyogenic granuloma excision
by 4 W, continuous & contact mode surgical
diode laser.
Discussion
Since the invention of laser in 1960, surgeons
have been interested in applying this technology
to improve outcomes in a variety of diseases and
surgical procedures (10). The instruments of
choice for soft tissue surgery are the scalpel and
the conventional electrosurgery unit. The
scalpels have been used for many years because
of their ease of use, accuracy, and minimal
damage to the surrounding tissue; on the other
hand, they cannot provide hemostasis especially
in vascular tissue (11). In our clinical work,
intraoperatively and postoperatively bleeding
was minimal or not observed and the

IO = intraoperative, PO = postoperative
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postoperative edema was greatly diminished.
These results are in agreement with repo
previous rese repasts revealing that the
advantages of laser application in soft tissue
surgery include a relatively bloodless surgical
and postsurgical course, minimal swelling,
coagulation and cutting minimal or no suturing
(12)
.
In this clinical trial, uncontrolled postoperative
pain was detected in few cases and
postoperative infection was not reported and
there was no scar formation. These results
agreed with previous reports which proved the
advantages of laser surgery including :
sterilization of the surgical site while cutting
tissue and a dry surgical field, reduced
postoperative pain, less oedema, limited scarring
and no-touch technique (13,14). Clinically, the use
of diode laser in the treatment of oral and
maxillofacial diseases has found an application in
the removal of premalignant lesions of the oral
mucosa (15).
In clinical studies, the remarkable cutting ability
and tolerable damage zone show clearly that
diode laser system is effective and useful in soft
tissue surgery of oral cavity because of its
excellent coagulation ability, the smooth heal of
wounds, and its simple use allows good
modeling of the gingiva (16) and more precise
incision margin is seen compared to other
systems (8). The evaluation of safety and efficacy
of the diode laser system is already done for the
treatment of facial pigments and vascular lesions
and in oral surgery in fibroma, epulis fissuratum,
and gingival hyperplasia (17).
Finally, it was concluded that the diode laser
applications in the field of oral and maxillofacial
surgery was found to be justified on the basis of
its safety and efficacy in this study.
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