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Abstract

Introduction: The role of laser in conservative management of oral disease is well established.
Laser procedures are common in the fields of oral surgery, implant dentistry, endodontic, and
periodontic therapy.

Case: This case series describes the use of diode laser for the excision of oral exophytic
lesions. All the patients attended the oral medicine department of Shahid Beheshti University
of Medical Sciences, Tehran, Iran. Criteria in patient selection were accessibility to lesions,
patient fear from blade surgery, aesthetics, and probability of bleeding. An informed consent
was filled by every patient. All of the lesions were completely excised under local anaesthesia
by diode laser with 300 pm-fibre tip, 808 nm continuous wavelength and 3-3.5 W power for
3x60 seconds (Dr Smile, Italia). During surgery, the fibre tip was in contact with lesions. No
analgesics were prescribed to the patients. The patients were followed for the first, second, and
forth week after treatment.

Conclusion: The lesions could be excised using the diode laser. This procedure was a quick

Introduction

Laser systems in oral surgery are improving at full speed
today."? Laser plays a role in oral cavity surgery; and this
role is established well.! Laser surgery can be implement
for ablation of lesions, different types of biopsies, gingivo-
plasties, gingivectomies, soft tissue tuberosity reductions,
and certain crown lengthening procedure.>* According to
a study, the use of diode laser systems for treatment of oral
diseases has found application in removal of premalignant
lesions of the oral cavity.! The advantages of oral-laser sur-
gery include an great visibility in field, precision, enhanced
infection control and elimination of bacteraemia, quite
bloodless surgical and postsurgical period, minimum
swelling and scarring, reduced postsurgical pain, mini-
mal administration of anaesthetics shots and that means
less time spent in the dental chair.!*'° Laser applications
also enable patients to enjoy a more relaxed dental expe-
rience, reducing their fears.> Diode laser was introduced
in dentistry from 1999,% and it is considered an import-
ant tool for a number of applications.! Diode laser with
wavelengths ranging from 810 nm to 980 nm in contin-
uous or pulsed mode was used as a possible modality for
soft tissue surgery in the oral cavity.>* Based on the photo
thermal effect of diode laser, lesions of the oral mucosa

clinical technique without bleeding.
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are removed with an excision technique, or by ablation/
vaporization procedures.”? Heat production causes an ex-
cellent haemostasis in blood vessels at this wavelength.>!
This study reports the use of diode laser for excision of
various oral lesions.

Case 1

A 38 year-old female was referred with complaint of soft
tissue swelling in her anterior maxilla. According to the
history, this lesion occurred 6 months before referral when
she recognized the expansion of a lesion at the anterior of
the maxilla. Clinical examination showed that there was
a pedunculated pink-coloured nodule with popular sur-
face at the anterior of the hard palate in the rogue region
with approximately 7 mm x 7 mm in size (Figure 1A).
There was nothing abnormal in her past medical history.
The lesion was excised completely from its connection to
the hard palate through local anaesthesia by diode laser
with 300 pm-fibre tip, 808 nm continuous wavelength and
3-3.5 W power for 3x60 seconds (Dr Smile, Italia). During
surgery, the fibre tip was in contact with lesions.

Sections showed characteristic findings of a squamous
papilloma, consisting multiple squamous lined papillary
fronds including fibrovascular cores. A month later, clini-
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cal follow-up showed complete tissue healing (Figure 1B).

Case 2

A 75-year-old married female referred with a chief com-
plaint of painless mass on the palate for many years. There
was no history of pain. The present lesion was exophytic
and pedunculated in nature, pink-to-red in colour with
pebbled surface, firm in consistency, 7 mm x 8 mm in
size, and situated on posterior left palate (Figure 2A and
B). No similar papule was seen on skin. Past medical, den-
tal and personal history was not significant. No evidence
of lymphadenopathy was observed. In this case the lesion
was asymptomatic. Lesion was excised completely from its
attachment to the palate with diode laser with 300 um-fi-
bre tip, 808 nm continuous wavelength and 3-3.5 W pow-
er for 3x60 seconds (Dr Smile, Italia). During surgery, the
fibre tip was in contact with lesions.

Sections showed an epithelial lesion composed of prolif-
erative para keratinized stratified squamous epithelium
with finger like projection and fibrovascular connective
tissue cores. Koilocytes and exocytosis was seen in the
epithelium. In the underlying loose connective tissue, in-
flammatory cells infiltration was evident. Final pathologic
report was squamous papilloma. Two weeks later, clinical
follow-up showed complete tissue healing.

Case 3

A 50-year-old male reported with a small growth on the
lingual gingiva of the right mandibular canine. The le-
sion measured approximately 5x3 mm, papillary surface,
normal colour and pedunculated (Figure 3A). It was not
tender and firm in consistency with no history of trauma.
The patient had noticed the growth over the gingiva four
years prior to referral. Lesion had a pedunculated base

Figure 1. (A) A pedunculated pink-coloured nodule with popular
surface at the anterior of the hard palate. (B) A month later,
clinical follow-up showed complete tissue healing.

Figure 2. (A) An exophytic and pedunculated lesion, pink-to-
red in colour with pebbled surface and situated on posterior left
palate. (B) An exophytic and pedunculated lesion, pink-to-red in
colour with pebbled surface and situated on posterior left palate.

that was connected to marginal and the attached gingiva.
The patient was a smoker and nonalcoholic. For biopsy
the lesion was excised under local anaesthesia, by diode
laser with 808 nm wavelength and 3.5 W power with 300
um-fibre tip, for 3x60 seconds (Dr Smile, Italia). During
surgery, the fibre tip was in contact with lesions.

Sections showed a mucosal mass covered by para kera-
tinized stratified squamous epithelium with narrow and
enlarged rete ridges. The underlying fibrovascular con-
nective tissue revealed numerous large, stellate fibroblasts
and scattered perivascular chronic inflammatory cells
infiltration. A week later, the clinical follow-up showed
complete tissue healing (Figure 3B). Pathologic features
were compatible with giant cell fibroma (GCF).

GCF is an unusual fibrous mucosal mass with several
unique features separating it from other oral fibrous hy-
perplasia.'>' It was reported by Weathers and Callihan in
1974 first time,"* GCF is found predominantly in the first
three decades of life with slight female predilection. The
aetiology for GCF remains unknown and it seems that not
be associated with chronic irritation.''* It typically man-
ifests as an asymptomatic sessile or pedunculated mass in
the anterior region of the jaw."'* It is a nodule with the
size of less than 1 cm, more frequently seen in the man-
dibular gingiva and the lesion might remain for several
years."

Case 4

A 48-year-old female referred with a chief complaint of
2 masses in right and left cheek regions for last 2 years.
The lesions started as small painless mucosal nodules
and gradually increased in size with no history of bleed-
ing, paresthesia and pain. Intraoral examination revealed
2-exophytic growth along the right and left buccal mu-
cosa, measuring approximately 20x15 mm in right and
9%10 mm in left side. The overlying mucosa was normal
in colour, with no evidence of ulceration (Figure 4A and
B). The masses were soft in consistency, sessile, nontender
with no bruit or pulse. The lesion was completely excised
under local anaesthesia by diode laser with 300 pum-fibre
tip, 808 nm continuous wavelength and 3-3.5 W power for
3x60 seconds (Dr Smile, Italia). During surgery, the fibre
tip was in contact with lesions.

Sections showed a nodular mass composed of dense colla-
gen bundles arranged in circular, radiating and haphazard
fashion and many fibroblasts. The lesion was covered by

Figure 3. (A) The lesion measured approximately 5 mm x 3
mm, papillary surface, normal colour and pedunculated. (B) A
week later, clinical follow-up showed complete tissue healing.
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Figure 4. (A) An exophytic growth along the right buccal
mucosa, measuring approximately 20 mm x 15 mm. The
overlying mucosa was normal in colour, with no evidence
of ulceration. (B) An exophytic growth along the left buccal
mucosa, measuring approximately 9 mm x 10 mm in left side.
The overlying mucosa was normal in colour, with no evidence
of ulceration.

hyperkeratotic and parakeratinized stratified squamous
epithelium that was compatible with traumatic fibroma.
The patient reported no pain or discomfort during the
days after surgery. The healing of the soft tissue was satis-
fying and scarring could not be seen in the surgery region.
The excision of the fibroma with the diode laser was a safe,
quick procedure, with minimum complications.
Traumatic fibroma, also known as irritation fibroma, is a
frequent exophytic oral lesion that is benign and develops
secondary to tissue Injury.

Traumatic fibroma is commonly seen on the tongue,
buccal mucosa, and lower labial mucosa.*” The poten-
tial of growth in fibroma does not exceed 10-20 mm in
diameter.*®

Case 5

A 37 years old woman was referred with a complaint of
soft tissue mass in the right buccal surface of her mouth.
According to the history, this lesion occurred 2 years prior
to referral and it has been larger during this period.
Systemic review showed gastrointestinal disease diag-
nosed as colitis with no other systemic diseases. Intraoral
examination showed an exophytic lesion with smooth
surface and sessile base on the right buccal surface of the
mouth. The colour of the lesion was pale pink and its con-
sistency was firm with 3 mm x 4 mm in size (Figure 5A).
In her history she noted that she bites this area. For bi-
opsy lesion was excised under local anaesthesia, by diode
laser with 808 nm wavelength and 3 W power with 300
um-fibre tip, continuous wavelength for 3x60 seconds (Dr
Smile, Italia). During surgery, fibre tip was in contact with
lesions (Figure 5B and C).

Pathology revealed characteristic findings of nodular mass
of fibrous tissue and collagen bundles in connective tissue.
Final pathologic report was fibroepithelial hyperplasia.

Case 6

A 43-year-old female patient was referred with a com-
plaint of soft tissue mass in the buccal vestibule of the an-
terior part of the mandible. According to the history, this
lesion occurred 5 to 6 months prior to the visit.

Systemic review showed cardiovascular disease and high
blood pressure controlled with medication.

Intraoral examination showed an exophytic lesion with

Figure 5. (A) An exophytic lesion with smooth surface and
sessile base on the right buccal surface of the mouth. (B) The
lesion was excised by diode laser with 808nm wavelength and
3W power. (C) The excision of lesions using the diode laser was
a quick clinical procedure without bleeding.

smooth surface with sessile base on the right buccal sur-
face of the mouth, approximately 3 mm x 4 mm. Its consis-
tency was firm and the colour of the lesion was pale pink.
In her history she noted that she bites this area. The lesion
was completely excised under local anaesthesia by diode
laser with 300 um-fibre tip, 808 nm continuous wave-
length and 3-3.5 W power for 3x60 seconds (Dr Smile,
Italia). During surgery, the fibre tip was in contact with
lesions. Procedure was performed more conservatively,
with fewer traumas and without bleeding for patient.
Pathology revealed characteristic findings of nodular
mass of fibrous tissue and collagen bundles in connective
tissue. Final pathologic report was fibroepithelial hyper-
plasia.

Case 7

A 64-year-old woman was referred with a complaint of
soft tissue mass in the dorsal surface of her tongue. Ac-
cording to the history, this lesion occurred 6 years prior
to referral.

Systemic review showed prosthetic cardiac valve replace-
ment due to infective endocarditis 41 years ago and a sin-
gle platelet transfusion. A history of goitre and thyroid
surgery and recently, erosive oral lichen planus (6 months
duration). The patient was on the following drugs: Warfa-
rin, triamterene H, Ca, Mg, and dexamethasone (mouth
wash).

Intraoral examination showed a nodular exophytic lesion
with smooth surface on the anterior part of dorsal surface
of tongue. Dimensions were approximately 3 mm x 4 mm.
Its consistency was firm and the colour of lesion was pale
pink (Figure 6A). Dental examination showed incisal edg-
es of mandibular incisors were ruffle and irregular, also
degrees of periodontitis was evident.

PT/INR was evaluated, then the lesion was excised for
biopsy under local anaesthesia by diode laser with 300
um-fibre tip, 808 nm continuous wavelength and 3-3.5 W
power for 3x60 seconds (Dr Smile, Italia). During surgery,
the fibre tip was in contact with lesions (Figure 6B).
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7 days after procedure we saw an ulcer with fibrino-leuco-
cytaire membrane on that surface (Figure 6C).

15 days after procedure, healing of the lesion was approx-
imately occurring.

Pathology revealed characteristic findings of nodular mass
of fibrous tissue and collagen bundles in connective tissue.
Final pathologic report was fibroepithelial hyperplasia.

Case 8

A 19 years old male referred because of swelling in the
right of lower lip. The history of the present illness re-
vealed swelling in the lower lip in the inner aspect of low-
er lip. It had increased for 6 days. The lesion was painless
and history of fever or malaise was not reported. It was
firm, fluctuant and palpable and the temperature was nor-
mal. The size of lesion was 10 mm (Figure 7). The lesion
was excised under local anaesthesia, by diode laser with
808 nm wavelength and 3.5 W power (with 300 pm-fibre
tip, continuous wavelength for 3x60 seconds [Dr Smile,
Italia]. During surgery, the fibre tip was in contact with
lesions). 7 days after procedure, we saw an ulcer with fi-
brino-leucocytaire pseudo-membrane on that surface. 15
days after procedure, healing of the lesion was approxi-
mately occurring.

Pathology revealed characteristic findings of spilled mu-

Figure 6. (A) A nodular exophytic lesion with smooth surface on
anterior part of dorsal surface of tongue. (B) Lesion was excised
with diode laser. (C) Seven days after procedure we saw an
ulcer with fibrino-leucocytaire-pseudomembrane on surface.

Figure 7. Swelling in the Right of Lower Lip.

cin areas containing many mucinophages surrounded by
granulation tissue. The lesion was covered by parakeratot-
ic stratified squamous epithelium at surface. Minor sali-
vary gland structures with dilated ducts, patchy chronic
inflammatory cell infiltration and haemorrhage were seen.
Mucoceles present as small, translucent, soft, painless
swelling of the mucosa with the colour of pink to blue.
They are hardly observed on the upper lip, retromolar pad
or palate. They might appear at any age, but are seen most
commonly in the second and a third decade of life.'® There
has no sex predilection reported for this lesion.'®

Case 9

A 21-year-old healthy man was referred with complaint
of labial mucosal swelling. According to the history, the
lesion appeared 1 month prior to referral, after accidental
biting of labial mucosa with teeth. The lesion interfered
with chewing.

Intra oral examination showed an exophytic lesion, with
smooth surface and nodular base on the mucosal surface
of right lower lip. The lesion was soft with dimensions of
15 mm x 8 mm. The colour of the lesion and its periph-
ery was red- purple (Figure 8A and 8B). Differential diag-
noses for this lesion are mucocele, oral lymphangioma or
hemangioma, lipoma, and soft tissue abscess. The lesion
was completely excised under local anaesthesia by diode
laser with 300um-fibre tip, 808 nm continuous wave-
length and 3-3.5 W power for 3x60 seconds (Dr Smile,
Italia). During surgery, the fibre tip was in contact with
lesions (Figure 8C). Two weeks after laser surgery, healing
was good with minimal scar (Figure 8D).

Pathology revealed characteristic findings of spilled mu-
cin areas containing many mucinophages surrounded by
granulation tissue. The lesion was covered by parakeratot-
ic stratified squamous epithelium at surface. Minor sali-
vary gland structures with dilated ducts, patchy chronic
inflammatory cell infiltration and haemorrhage were seen.

Figure 8. (A) An exophytic lesion, with smooth surface and
nodular base on the mucosal surface of lower lip. (B) An
exophytic lesion on lower lip. (C) The lesion was excised with
diode laser. (D) Two weeks after laser surgery, healing was
good with minimal scar.
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Case 10

56 years old female referred with chief complain of swell-
ing in cheek. The history of the present illness showed
swelling in the right buccal mucosa that was painless. His-
tory of fever or malaise was not present. It was a fluctuant,
sessile mass with normal colour and smooth surface (Fig-
ure 9A). The lesion was excised under local anaesthesia,
by diode laser with 808 nm wavelength and 3.5 W power
with 300 um-fibre tip, continuous wavelength for 3x60
seconds (Dr Smile, Italia). During surgery, the fibre tip
was in contact with lesions.

Pathology revealed characteristic findings of spilled mu-
cin areas containing many mucinophages surrounded by
granulation tissue. The lesion was covered by parakeratot-
ic stratified squamous epithelium at surface. Minor sali-
vary gland structures with dilated ducts, chronic inflam-
matory cell infiltration were seen. A week later, the clinical
follow-up showed complete tissue healing (Figure 9B).

Case 11

A 62 year-old man referred to the clinic with the chief
complaint of mass of labial mucosa. The history of the
present illness consisted of a mass in left labial mucosa
from 12 years before referral, which grew up in the course
of time. Lesion was exophytic with smooth and lobulat-
ed surface, bluish colour with approximately 15 mm x18
mm in size (Figure 10 A and B). Consistency was firm and
without bleeding or pulsating. Diascopy test was positive
(Figure 10C). The lesion was excised under local anaes-
thesia, by diode laser with 808 nm wavelength and 3 W
power (with 300 pm-fibre tip, continuous wavelength for
3x60 seconds [Dr Smile, Italia]. During surgery, the fibre
tip was in contact with lesions) (Figure 10D, E, F). Two
weeks after procedure, healing of lesion was approximate-
ly occurring.

Section showed a nodular mass covered by acanthotic
stratified squamous epithelium. In the underlying con-
nective tissue, dilated blood vessels with variable size
and thickened media layer were seen. Sections of striated
muscle, nerve bundle, minor salivary gland structures and
haemorrhage were also evident. One year of follow-up was
done and no evidence of recurrence of the lesion was not-
ed. The final pathology report was varicosity.

Discussion
We removed 11 oral exophytic lesions by diode laser
which had various etiologies, including: vascular, epithe-

N o

Figure 9. (A) A fluctuant, sessile mass with normal colour and
smooth surface. (B) A week later, the clinical follow-up showed
complete tissue healing.

lial, salivary gland, and connective tissue. The result was
good with rapid tissue healing.

Many investigators use laser to improve dental care. Cur-
rently, the primary clinical use of lasers in dentistry is for
soft tissue surgery. Several case reports explained that di-
ode laser surgery was highly effective. With laser irradi-
ation, there is less damage to adjacent tissues and better
visibility.

The mechanisms of laser, which result in ablation, or de-
composition of biological materials are thermal, photo-
chemical, or plasma mediated. The diode laser has been
approved by the food and drug administration for virtu-
ally all the soft tissue procedures.’ Since the appearance of
lasers in dentistry, lasers like carbon dioxide laser (CO,),
neodymium-doped yttrium aluminium garnet (Nd:YAG),
and erbium-doped YAG (Er:YAG) was used for treatment
of a number of intraoral soft tissues lesions such as hae-
mangioma, papilloma and pyogenic granuloma.

The safety and efficacy of laser systems and especially the
diode laser have already been evaluated for treatment of
facial pigmented, orofacial pain, and intraoral surgery for
frenulectomy, and gingivae hyperplasia.»*'” The plus point
of laser include a approximately bloodless surgical and
postsurgical course, the ability to seal nerve endings and
lymphatics, minimal swelling and scarring, maintenance
of the elastic tissue properties, coagulation and minimal
cutting or no suturing in most surgical procedures, reduc-
tion in surgical time, reduction in the need for postoper-
ative analgesics/narcotics, and reduced bacterial count.'?
Moreover no sutures are required and the risk of infec-

Figure 10. (A) An exophytic mass with smooth and lobulated
surface and bluish colour. (B) Lesions were approximately
15%x18 mm in diameter. (C) Diascopy test was positive. (D) The
lesion was excised with diode laser by 808nm wavelength and
3 watt power was set. (E) The lesion was excised with diode
laser. (F) The excision of lesions using the diode laser was
quick clinical procedure without bleeding.
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tion after operation is limited. The clinician has to decide
which technique is medically superior for his patients. In
the cases explained previously, the use of diode laser was
preferred. Also compared to conventional methods, laser
surgery is less time consuming. The whole procedure was
performed without pain and no sutures were necessary.
Haemostasis was optimum immediately after the remov-
al of the lesions. The patients were content with the laser
surgery due to the painless procedure either intraopera-
tively or postoperatively.!

Diode laser contributes significantly to the field of oral
soft tissue surgery issues. Diode laser provides advantag-
es to patients and professionals in the field of dentistry. It
seems that use of diode laser to be promising in patients
who need to be treated with a technique where the blood
loss and discomfort should be reduced.”

Conclusion

This article shows that complete removal of benign exo-
phytic soft tissue lesions with diode laser (with 300 um-fi-
bre tip, 808 nm continuous wavelength) has been associ-
ated with appropriate healing time and minimal bleeding.
Also it is useful for lesions inaccessible with blade, lesions
in aesthetic zone, lesions with probability of bleeding such
as vascular lesions, and for patients with fear from blade
surgery. We hope aggressive surgical modalities will be re-
placed by laser surgery in future.
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