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Fig. 1: Left lateral border of the
tongue with 6mm and 2mm in
diameter of leukoplakia in the tongue.
Fig. 2: Buccal mucosa with a 7-mm
diameter and whitish
moderate-thickening lesion.

Fig. 3: Post-CO, excision of

the lesion was completed

with no active bleeding.

Fig. 4: Intra-operation of CO,
excisional biopsy (photoablation).
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Introduction

There is a variety of surgical procedures, such as
soft tissue biopsy and surgical extraction, which usu-
ally results in difficulties for haemostasis. One of the
major concernsin oral surgery isto minimise bleeding
and postoperative complications. Currently, a num-
ber of laser wavelengths have been used in oral sur-
gery and dentistry, including CO, laser, Nd:YAG laser,
argon laser, diode lasers in various wavelengths,
Er:YAG laser and potassium titanyl phosphate (KTP)
laser. Their applications were soft tissue procedures,
such as gingivectomy and gingivoplasty, excision of
tumors and lesion, incisional and excisional biopsies,
frenectomy, control of bleeding in vascular lesions,

arthroscopictemporomandibularjointsurgery,caries
diagnosis and removal."?

The photothermal reaction, which depended on the
tissue absorption of the laser energy, played an im-
portant part in the laser-surgery procedure with he-
mostasis.® This reaction was mainly applied in soft
tissue surgery comprising 1) photoablation, 2) pho-
tovaporisation, and 3) photocoagulation. Each reac-
tion or a combination of reactions occurred with var-
ied laser parametersand procedures.

Regarding the procedure with pure photocoagula-
tion, there have been various techniques of laser ap-
plication*® or light-emitting diodes in dental prac-




tice®, which were well absorbed by haemoglobin for
achieving haemostasis after oral surgery. In the fol-
lowing case reports, we presenta variety of photoco-
agulation techniques in cases of soft tissue biopsy,
simple extraction socket and surgical removal of the
wisdom tooth involving hard tissue surgery. The clin-
ical outcomes of haemostasis and patient satisfac-
tion are also reported.

Case 1: Photocoagulation for
soft tissue haemostasis in excisional
biopsy by LED light unit

A 65-year-old male patient presented at the De-
partment of Oral and Maxillofacial surgery, Faculty of
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Fig. 5: Immediate postoperative
view; A) oozing in the surgical area
after CO, laser photoablation;

B) coagulative surgical area after
G0, laser vapourisation.

Fig. 6: Immediate
post-photocoagulation using

LED showed an initial blood clot
formation without 0ozing.

Dentistry Khon Kaen University, with a whitish lesion
at the left lateral border of the tongue. In the past
three months, the patient was treated with low inten-
sity laser therapy and topical steroid for the chronic
ulceration at the left lateral border of the tongue. The
ulcer was healed with a coverage of the whitish
patches. There was also a whitish lesion at the buccal
mucosa of the left cheek with intermittent pain on
palpation.

The clinical examinations showed three non-
scrapable whitish lesions as follows: 1) a moderate
thickening whitish patch at the left lateral border of
the tongue, measuring approximately 6 mm in diam-
eter;2)amild thickening whitish lesion at the leftven-
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Figs. 7a & b: Two-week post
photoablation biopsy and the healing
with coagulum coverage.

Figs. 8a & b: Five-week follow-up
after photoablation biopsy, complete
coverage with mild whitish mucosa.

Fig. 9: Oozing at the sockets of
bleeding after tooth extraction.

Fig. 10: Immediate post-photocoag-
ulation using LED showed an initial
blood clot formation.
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tral side of the tongue, measuring approximately
2mmindiameter (Fig. 1);and 3)amoderate thickening
whitish patch at the buccal mucosa of the left cheek,
measuring approximately 7 mm in diameter (Fig. 2).

The surgical procedure involved local anaesthesia
(2% lidocaine with epinephrine 1:100,000) and exci-
sional biopsy of the lesions at the buccal mucosa by
using 10,600 nm CO2 laser at 5W and continuous
wave. Then tissue coagulation for haemostasis was
undertaken using a defocused CO, laser at 3W and
continuous wave. The ablation with haemostasis was
easily achieved (Fig. 3).

At the left lateral border of the tongue, the pho-
toablation was undertaken using a 10,600 nm CO2 la-
ser at 5W and continuous wave (Fig. 4). After exci-
sional biopsy, there was an active bleeding over the
lesion because of a highly vascularised tissue (Fig.
5-A). A blue light-emitting diode (LED) for dental
practice (WOODPECKERTM LED light unit; a single
blue light source non-heat producing, energy density
1,000-1,200mW/cm?) was irradiated for 5 seconds to
the oozing area. This was repeated for four episodes
to gain an initiating blood clot (Fig. 6). For the smaller
lesion at the ventral side of the tongue, the vapouri-
sation technique was applied using 10,600nm CO,
laserat3Wand continuous wave.There wasnoactive
bleeding at the surgical site (Fig. 5).

Clinical results

The outcome after using laser for surgical removal
of the soft tissue lesion showed ablation with hae-
mostasis except the lesion at lateral border of the
tongue, a site with high vascularity. In this case, the
irradiation of LED at the active bleeding area pro-
moted blood clot formation without producing any
clinical soft tissue destruction. Furthermore, soft
tissue biopsy using laser had many advantages, for
example, providingadry cleansurgical field enhanc-
ing visibility for the operatorand reducing operation
time. At the two-week follow-up, there was soft tis-
sue healing with some coagulum coverage and no
clinical signs of inflammation or infection (Figs. 7a
€tb). The histopathology investigation was obtain-
able. In this case, epithelial keratosis was diagnosed.
The five-month follow-up after excisional biopsy
showed complete healing of the mucosal coverage
with some thin whitish areas and without tethering
of the scar (Figs. 8a & b). Based on the histopatho-
logical finding, these should be ina condition for ob-
servation.

Patient satisfaction

Withoutany efforts to stop bleeding such as biting
on gauze pads, he felt more confident with regard to
the operation being necessary and agreed with rou-
tine follow-up. There was still no pain and bleeding
interfering routine activities after laser surgery.

Case 2: Photocoagulation for hard
tissue haemostasis after routine tooth
extraction by LED light curing unit

The second case study was a 66 year-old woman
who had a history of diabetes mellitus and hyperten-
sion.The upper left canine and second premolar were
diagnosed “chronic periodontitis”. The tooth ex-
traction was requested as a treatment. Routine tooth
extraction was performed under local anaesthesia;
2% mepivacaine with 1:100,000 epinephrine. The
LED atan energy density of 1,000-1,200 mW/cm?was
irradiated at the extraction socket for 5sec per cycle
for a total of four episodes.

Clinical results

There was an oozing of bleeding after extraction
(Fig.9). Aninitial clot occurred in the bony socket im-
mediately after LED photocoagulation procedure
(Fig. 10).

Patient satisfaction

The patient seemed to be anxious about the opera-
tion at the beginning. After using LED light photoco-
agulation to accelerate blood clot formation into the
sockets, she seemed more comfortable and satisfied
with the procedure with no need to be worried about
pressure compression by biting a gauze.



Case 3: Photocoagulation for surgical
site after surgical removal of impacted
tooth by 790 diode laser

A 19 year-old woman with no systemic disease pre-
sented with a lower right third molar partial bony im-
paction. This needed to be removed by surgical ex-
traction. The standard procedure including flap
operation, osteotomyand tooth section was conducted
under local anaesthesia; 2% mepivacaine with
1:100,000 epinephrine. After the tooth was delivered,
there wasbleedingin the bonysocket (Fig. 11).A790nm
diode laserat 0.3 W was used toirradiate the socketand
wounded area for 30sec per cycle, for a total of two ep-
isodes. An initial blood clot was found (Fig. 12).

Clinical results

There was no active bleeding, but an immediate
haemostasis in the surgical removal area, which was
different compared to our experiences of using stan-
dard technique. Also the healing in a week was fa-
vourable (Figs. 13a & b).

Patient satisfaction
The patient seem to be satisfied with immediate
haemostasis after the operation.

Case 4: Photocoagulation for bony

socket and soft tissue haemostasis

after surgical removal of soft tissue
impaction by 808 nm diode laser

A 26 year-old woman with no systemic disease had
achiefcompliantofalowerright third molar soft tissue
impaction.The surgical removal was required for treat-

ment.The standard procedure including flap operation
ostectomy and tooth section was conducted under lo-
cal anesthesia; 2% mepivacaine with 1:100,000 epi-
nephrine. After the tooth was delivered, there was
bleeding in the bony socket (Fig. 14). An 808 nm diode
laser at 0.5W was used to irradiate the socket and
wounded area for 5sec per cycleand a total of four ep-
isodes. The initial blood clot with some carbonisation
was found (Fig. 15).

Clinical results

There was no active bleeding and an immediate
haemostasis in the surgical removal area, which was
different from our experiences of using standard
technique.

Patient satisfaction
The patient seem to be satisfied that there was no
bleeding after the operation.

Discussion

Although the CO, laser was commonly used in the
surgical removal of intraoral lesions due to the limita-
tion of lateral damage, which made specimen avail-
able for histopathological investigation together with
the ability of sealing of vessels up to 500 micron in
diameter,® we experienced insufficient tissue coag-
ulation at the lateral border of the tongue in case 1.In
this case, we used the LED photocoagulation in order
to avoid photoablation and carbonisation effect.

The benefits of using lasers in oral surgical proce-
dures were clinically significant to both the dental
surgeons and the patients. All techniques and wave-
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Fig. 11: After surgical removal of
the lower right third molar impaction,
it was 00zing via the bony socket.
Fig. 12: Initial blood clot formation
without oozing was found immediately
after post-photocoagulation using a
790nm diode laser.

Figs. 13a & b: One week

after operation, there was no
complication. Surgical wound
healing was observed.
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Fig. 14: After surgical removal of the
lower right third molar impaction, it
was 00zing via the bony socket.

Fig. 15: Initial blood clot formation
without oozing was found immediately
after post-photocoagulation using
808nm diode laser.
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lengths used in these case reports were able to create
immediate haemostatic effect on soft tissue and
bone socket withoutany complication. It was noticed
that, using 808 nm diode laser, at least the parameter
used in case 4 was able to produce some carbonisa-
tion, while LED and 790 nm did not show such an ef-
fect. Therefore, using 800 nm diode laser for photo-
coagulation may make reducing irradiation time or
power necessary toavoid a photovapourisation effect.

Withregard towound healing, the results from soft
tissue laser biopsy were favourable. These were sup-
ported by in vivo studies showing laser wounds found
asignificantly lower number of myofibroblastandin-
flammatory cells, resulting clinically in less wound
contracture and less post-operative complication for
inflammation.”®™ In our reports, these clinical bene-
fits were also found in the cases limited to photoco-
agulation such as case 3.

Conclusion

Both LED (single blue light source, non-heat produc-
ing) and diode laser of 790nm at 0.3 W and 808 nm at
0.5W were able to produce localised coagulation and
enhance haemostasis in soft tissue after excisional bi-
opsy and bone-socket due to tooth extractionand sur-
gical removal. The results showed successful manage-

ment in terms of clinical outcome of haemostasis and
healing together with patient's satisfaction.
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Kurz & biindig

Im Rahmen von Laseranwendungen mit Hdmostase spielen photothermale Rekationen in Abhéngigkeit vom Ab-
sorptionsvermdgen des Gewebes fiir Laserenergie eine entscheidende Rolle. Diese Wechselwirkungen finden vor
allem in der Weichgewebschirurgie mit Photoablation, Photovaporisation und Photokoagulation Anwendung. Jede
Gewebsreaktion oder eine Kombination dieser tritt dabei bei unterschiedlichen Laserparametern und -anwendungen
auf. In den hier vorgestellten Fallberichten erldutern die Autoren eine Vielzahl von Techniken der Photokoagulation bei
Weichgewebsbiopsie, an der Extraktionsalveole oder im Rahmen der chirurgischen Entfernung eines Weisheitszahns
im Zusammenhang mit der Hartgewebschirurgie. Zusétzlich berichten die Autoren auch (iber Hdmostase und Pati-
entenzufriedenheit bei verschiedenen Laseranwendungen und -wellenldngen. Dabei konnten sowohl LED (einfache
blaue Lichtquelle ohne Warmeentwicklung) als auch Diodenlaser mit 790 nm und 0,3 W sowie 808 nm und 0,5W eine
lokalisierte Koagulation erzielen und die Himostase verbessern. Die Ergebnisse zeigen ein erfolgreiches Management
der Klinischen Ergebnisse in Bezug auf Hamostase, Heilungsverlauf und Patientenzufriedenheit.
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