
Introduction 
Lasers have made tremendous progress in the field of den-
tistry and have turned out to be crucial in oral surgery 
as collateral approach for soft tissue surgery. This rapid 
progress can be attributed to the fact that lasers allow ef-
ficient execution of soft tissue procedures with excellent 
hemostasis and field visibility. When matched to scalpel, 
electrocautery or high frequency devices, lasers offer max-
imum postoperative patient comfort.1

Diode lasers have a variety of applications in the dentistry. 
It is a solid state semiconductor laser associated with alu-
minium, gallium and arsenic. They have a wavelength of 
800-980 nm in the range of invisible near infrared light. 
Beams can be emitted in continuous or pulsed mode.2 This 
laser has high absorption in tissues pigmented with he-
moglobin, melanin and collagen chromophores and low 
absorption in dental hard tissues. As a result it can be used 
for surgery of oral soft tissue lesions in close proximity to 
dental structures which do not involve disproportionate 
bleeding.2

The diode laser is a portable and compact surgical unit, 
with ease of operation and is less expensive when com-
pared to hard tissue laser equipment.3

The present paper discusses the use of diode laser as a vital 
tool in excision of benign soft tissue lesions of oral cavity 
with histological findings.

Case Reports
Soft tissue excisional biopsies were performed with dif-
ferent power settings in continuous mode using contact 
(focused) handpiece with a 810 nm diode laser. We used 
Picasso dental diode laser from AMD lasers with an in-
tegrated gallium-aluminum-arsenide (GaAlAs) semicon-
ductor and 400 µm diameter glass fiber as a delivery sys-
tem (Picasso by AMD lasers, LLC). Manufacturer states 
laser equipment as a class II B device. The surgical pro-
cedures were carried out under topical or local anesthesia 
and all specimens were sent for histopathological exam-
ination. All clinical cases were evaluated in the following 
sequence - first 3 days, 1 week, 2 weeks and 4 weeks post-
operatively. Safety glasses were worn by the patient, the 
surgeon and the assisting staff all through surgery.
The wounds in the oral mucosa were not sutured and heal-
ing was facilitated by granulation and secondary epitheli-
alization. Topical anesthetic ointments and antimicrobial 
mouthwash were prescribed to all patients to shield the 
wound initially and prevent any secondary infection.

Case 1
A male patient aged 50 years presented with a nontender, 
pedunculated, fibrous oval tumor arising from the pala-
tal mucosa measuring about 3 cm × 1.5 cm in size. The 
tumor was excised under local anesthesia using power 
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Abstract

Introduction: Lasers have made tremendous progress in the field of dentistry and have turned 
out to be crucial in oral surgery as collateral approach for soft tissue surgery. This rapid progress 
can be attributed to the fact that lasers allow efficient execution of soft tissue procedures 
with excellent hemostasis and field visibility. When matched to scalpel, electrocautery or high 
frequency devices, lasers offer maximum postoperative patient comfort.
Methods: Four patients agreed to undergo surgical removal of benign lesions of the oral cavity. 
810 nm diode lasers were used in continuous wave mode for excisional biopsy. The specimens 
were sent for histopathological examination and patients were assessed on intraoperative and 
postoperative complications.
Results: Diode laser surgery was rapid, bloodless and well accepted by patients and led to 
complete resolution of the lesions. The excised specimen proved adequate for histopathological 
examination. Hemostasis was achieved immediately after the procedure with minimal 
postoperative problems, discomfort and scarring.
Conclusion: We conclude that diode lasers are rapidly becoming the standard of care in 
contemporary dental practice and can be employed in procedures requiring excisional biopsy 
of oral soft tissue lesions with minimal problems in histopathological diagnosis.
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output of 1.4 W in continuous mode. The tip was direct-
ed at an angle of 10 to 15 degrees to the tissue; and was 
applied continuously in contact mode. Histopathologi-
cal examination diagnosed it as pyogenic granuloma. No 
bleeding, swelling or scar tissue formation was observed 
(Figures1-3).

Case 2
A male patient aged 55 years reported with 2 nontender, 
pedunculated, firm and smooth tumors on lower labial 
mucosa with underlying oral submucous fibrosis. Exci-
sional biopsy was done under local anesthesia with 2 W 
power settingsin contact mode. Histopathological diag-
nosis was inflammatory fibrous hyperplasia (Figures 4-6).

Case 3
A male patient aged 29 years presented with a nontend-
er, pedunculated, exophytic papillomatous nodule with 
numerous blunt finger like projections. Excisional biopsy 
was done under local anesthesia with 0.7 watt power set-
ting. Histopathological diagnosis was squamous papillo-
ma (Figures 7-9).

Case 4
A 32 year old patient in her third trimester presented with 
a tender, soft pedunculated lesion in relation to 41 and 42 
with profuse bleeding on probing. Excisional biopsy was 
done under local anesthesia with 0.8 W power setting. 
Histopathological diagnosis was pyogenic granuloma. No 
sutures or postoperative medication was required. Opti-
mum healing with minimal pain and discomfort was not-
ed (Figures 10-12).

Figure 1. Chronic Irritational Fibroma on Palate.

Figure 2. Immediate Postoperative With no Bleeding.

Figure 3. Desirable Wound Healing With no Scar Tissue 
Formation.

Figure 4. Traumatic Fibromas on Lower Labial Mucosa.

Figure 5. Immediate Postoperative With no Bleeding.

Figure 6. Complete Wound Healing 1 Month Postoperative.
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Discussion
This paper presents our elemental clinical experience from 
the use of diode laser for the purpose of excisional biop-
sies. The benefits of laser surgery include hemostasis and 
outstanding field visibility, precision, superior injection 
control and exclusion of bacteremia, reduced mechanical 
tissue trauma, minimal postoperative pain and edema, 
negligible scarring and tissue shrinkage, microsurgical ca-
pabilities, and fewer instruments at the site of operation.4,5

The hemostatic nature of the laser is of immense value in 
excising exophytic lesion. It can be used to arrest bleeding 
in the field by its ability to contract vascular wall collagen.6 
This allows extremely good visibility and precision when 

dissecting through the tissue planes.
The outstanding tissue coagulation by diode laser is of 
immense clinical importance. Because of no bleeding at 
the site of surgery, suturing was not necessary, the surgical 
period was markedly minimized and patients were pro-
tected from potential high-risk infection. The denatured 
proteins from the tissue and plasma give rise to a surface 
which shields the surgical wound from frictional and bac-
terial action.7

Koppolu et al8 compared the excision of lesions with di-
ode laser and scalpel and concluded that for intraoral soft 
tissue surgical techniques, laser is a reasonable alternate to 
the scalpel. Diminished postoperative swelling and pain 
is a distinctive quality of lasers and facilitates improved 
safety when performing surgery within the airway.

Figure 7. Papilloma on Hard Palate.

Figure 10. Pyogenic Granuloma in Relation to 41, 42.

Figure 11. Immediate Postoperative With Minimal Bleeding.

Figure 12. Complete Wound Healing Without Scar Formation.

Figure 8. Immediate Postoperative With no Bleeding.

Figure 9. Two Weeks Postoperative Demonstrating Adequate 
Healing.
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Studies evaluating the thermal tissue effects of diode la-
sers are not decisive. In an experimental study, histological 
analysis to confirm vertical and horizontal tissue damage 
as well as incision depth and width was performed in the 
oral mucosa using 810 nm diode laser.9 The authors con-
cluded that the outstanding cutting ability and the tolera-
ble damage zone visibly showed the diode laser to be very 
efficient and a valuable option in soft tissue surgery in oral 
cavity.
Angiero et al10 concluded that diode laser is a convincing 
therapeutic device for excising oral lesion larger than 3 
mm in diameter, but can cause serious thermal effects in 
small lesions. They suggested that specimens should be of 
at least 5 mm in diameter in order to have a dependable 
evaluation of the histological sample. This was achieved 
in our cases where specimen size was above 3 mm which 
enabled the pathologist to provide an accurate histological 
diagnosis.11

When compared to healing after scalpel surgery healing 
from laser surgery is usually outstanding with negligible 
scarring and amplified function; nevertheless, the rate of 
healing is usually lengthened. This delay in healing can be 
attributed to the sealing of blood vessels and lymphatics. 
Usual intraoral healing takes 2 to 3 weeks for wounds that 
would normally take 7 to 10 days.5,12

Bryant et al13 evaluated wound healing of oral soft tissues 
after diode laser irradiation and stated that their clinical 
application in oral surgical procedures has favorable ef-
fects. 
Jin et al3 stated that the diode laser is a fine cutting tool 
for oral mucosa; however, more tissue damage occurs than 
with the use of scalpel or an erbium, chromium doped yt-
trium scandium gallium garnet (Er-Cr:YSGG) laser. 

Conclusion
Diode laser should be successfully used in oral surgical 
procedures for achieving adequate hemostasis, disinfec-
tion of surgical site, reducing risk of postoperative infec-
tion and significantly diminishing postoperative pain. We 
conclude that diode lasers are rapidly becoming the stan-
dard of care in contemporary dental practice and can be 
used for excisional biopsies of oral soft tissue lesions with 
minimal problems in histopathological diagnosis.
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