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The analysis of Diode laser application in facilitated
blood coagulation
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After trauma orinjuries,the wounded sites usually result to bleed.The blood
will then undergo a physiological process called coagulation to achieve
hemostasisin order to prevent excessive blood loss and to make the wound ready
for further healing.However,the time required by the blood to start coagulating is
determined by the individual’ s phenotype through its coagulation cascade.
There are several known diagnostic diseases or disorders which are related to the
impairment of the coagulation cascade such as hemophilia,Von Willebrand
disease, and deficiency of vitamin K... etc. In addition, drug application can also be
aresult of prolonged blood coagulation. This study;however, introduces a clinical
method of directly and externally making a pool of blood instantly coagulate by
the treatment of Diode laser.For example: to stop bleeding in a dental extraction
sockets.
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LASERS ( Light Amplification by Stimulated Emission of Radiation ) emita
precise beam of monochromatic,coherent,and collimated light energy.The diode
laseris a near-infrared continuous wave laser whose wavelength varies from
655nm to 980nm.The wavelength determines the absorption characteristicin
biologic tissues.2When the laser beam is applied to the tissue, the light energy is
transformed the laser beamis applied to the tissue, the light energy is
transformed into heat and causes a photo-thermal event resulting a temperature
rise in the tissue.Different observed effects take place by different tissue
temperature achieved.Coagulation begins at over 50°C,with protein denaturation
at 60°C.Vaporization of water occurs at over 100°C, with carbonization of tissue at
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200°C3,4.Atypical laser surgery is achieved by the process of ablation,meaning
tissue removal by converting it to a gaseous state or plume.Lasers have also been
utilized to induce vascular occlusion and photocoagulation.
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The laser device chosenin this experimentis ezlase 940 with 400um laser tip,
manufactured by Biolase Technology,Inc..According to the laser wavelength vs
tissue absorption graph,diode laser of wavelength 940nm was designed to be
better absorbed by hemoglobin,oxyhemoglobin and water than other types of
functional lasers which possess different range of wavelengths.As we had already
known that the temperature would rise once the tissue start to absorb energy,and
the tissue would eventually coagulate once the temperature reach 60 °C proven
by the infrared thermography Several trials of the study had been conducted
previously to determine the appropriate power output,and it was shown that
power output of 2.25Watts,2.50Watts and 2.75Watts were the most effective to
produce blood clot.If the power output of less than 2.25Watts was used the blood
would hardly form a visible clot, and if more than 2.75 Watts was used,the blood
would evaporate immediately without clotting.

In spite of having a variety of tips of different diameter to choose from (200u
m, 300um, 400um),the diameter of 400um tip was selected to conduct the
experiment asitwould theoretically produce blood clot of greater surface area
which was more effective and less time consuming.

57



HEEARETFEAAE TAOYUAN DENTAL ASSOCIATION

TAOYUAN DENTAL =1 B EEPANE
@ ASSOCIATION HAEEARETR S EEIQ

Conclusion

Physiologically, the blood start to coagulate when blood temperature
reaches over 50°C because of the denaturation of its protein (i.e. blood
cells, serum ,etc...) .This facilitated coagulation process is different from
the natural coagulation cascade where internal and external pathway and

Aim

The study assessed the level of blood coagulation after diode laser treatment
through different power settings and at a different time period comparing to the
normal coagulation process.
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- activation of huge amount of various coagulation factors are
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involved.Depending on the individual, the coagulation process normally
takes a certain period of time and cannot be accelerated by any
means.However when the individual isin certain pathological status,or has
certain blood disorders, the time required by the blood to clotis even
prolonged. The experimentintroduced a way to make aninstant blood clot
and thus stop bleeding when a pool of blood in a defect already exists (i.e.
dental extraction sockets ) . According to the results of spectrophotometry
test,the Optical Density of laser-treated blood sample groups showed a
significant difference than the control group,which proves the blood do
form a clot after laser treatment. In addition, since the working principle of
the diode laseris to heat-up the chromophore of the target tissue or
substance, a functional infrared thermography device was used to directly
measure the blood temperature at the time when laser treating, thus
explaining the reason of blood clotting due to the physiological
mechanism :the blood will denature and coagulate when the temperature
achieve over 50°C.

Furthermore, the SEM photo provide the real images of the blood
samples and visibly show the blood clot componentsin
nanoscale.Although itis demonstrated that a blood clotin a blood pool
can beinstantly produced by a diode laser at this experiment,furtherin
vivo studies is needed to prove whether this technique can work in the
same manner clinically to achieve facilitated stop-bleeding or if this blood
clot formation assisted by laser would cause any negative or positive
effects at the surrounding wounded tissues.
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ANTIMICROBIALPHOTODYNAMIC THERAPY FOR

PERIODONTAL TREATMENT
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The patient was suffering from tooth discomfort of tooth 47 for 3 months and
was treated at other clinic by conventional approach. Bony defect was noted upon
Panoral x-ray examination at the distal site of tooth 47 witha 11mm probing
depth pocket. Phase contrast microscopy was used to sample the quantity of
microorganism at the pocket site.

dlse‘ases or disorders which are Mmegﬁﬁv:mm#‘: lhe SARLEHRRMUEHN TREFRE S MK ANEIEN 2

l:ni ulation cascade such as hemophilia, Von Willebrand disease, and RlL » &% & B R 6 *_& & /_‘ﬁ R LA SRR AT TR
uﬁ:fnqr of vitamin x‘_’dn: In ad n?l.on g mg:ppll:aﬂon :?n:tléobea e SR i F AR N A B -

g:;k;.gg%'%fghm,?%mmm “‘Féf"“v’ poot i Hood nsindy LS LR RS P T T T
e s ST - o e M LR R4

LASERS ( Light IN“I'-‘"’ﬂ“ﬂ!’l'l by Stimulated Emission of Radiation ) emita g 4 | ASERS (Light Amplification by Stimulated Emission of Radiation )
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The study assessed the level of blood coagulation after diode laser
treatment through different power settings and at a different time period
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There was substantial reduction of microorganismin the pocket aftera
combination of a Er:br YAG laser periodontal treatment and two antimicrobial
photodynamic therapy (aPDT) using methylene blue as photosensitizer. (Please

comparing to the normal coagulation process
il e Introduction
The laser device chosen in this erperlment is ezlase 940 with 400pm laser tip, minufactured. by Biolase Technology, Inc..
According to the laser length vs tissue absorption graph, diode laser of length 940nm was designed to be
better absorbed by | lot b and water than other types o!'funﬂlonal lasers which possess different
range of wavelengths. As we had already known that the temperature would rise once the tissue start to absorb energy,
and the tissue would coagulate once the e reach 60 °C proven by the infrared thermography

Several trials of the study had been conducted previously to determine the appropriate power output, and it was shown
that power output of 2.25Watts, 2.50Watts and 2.75Watts were the most effective to produce blood clot. If the power
output of less than 2.25Watts was used the blood would hardly form a visible clot, and if more than 2.75 Watts was used, |
the blood would evaporate immediately without clotting.

In spite of having a variety of tips of different diameter to choose from (200pm, 300pm, 400pm), the diameter of
400pm tip was selected to conduct the experiment as it would theoretically produce blood clot of greater surface area

which was more effective and less time consuming. Materials al'ld Method

Opticl demsity (OD)
P S

Conclusmn
Physiologically, the blood start to when blood temp reaches over 50°C because of the denaturation of its
protein (Le. blood cells, serum etc...). This facilitated coagulation process is different from the natural coagulation cascade
where internal and external pathway and activation of huge amount of various coagulaticn factors are involved. Depending
on the individual, the coagy process Iy takes a certain period of time and cannot be accelerated by any means.
However when the individual is in certain | status, or has certain blood disorcers, the time required by the blood
to clot is even prolonged. The experiment introduced a way to make an instant blood clotand thus stop bleeding when a pool
of blood in a defect already exists [Le. dental sockets). A ding to the spec ¥ test, the
Optical Density of laser-treated blood sample groups showed a significant difference than the control group, which proves
the blood do form a clot after laser treatment. In addition, since the working principle of the diode laser is to heat-up the
chromophore of the target tissue or af | infrared th graphy device was used to directly measure the
blood temperature at the time when laser treating, thus explaining the reason of bleod clotting due to the physiological
mechanism : the blood will d and late when the temp achieve over 50°C.

Furthermore, the SEM photo provide the real images of the blood samples and visibly shew the blood clot components in
nanoscale.

Although it is demonstrated that a blood clot in a blood pool can be instantly produced by a diode laser at this experiment,
further in vivo studies is needed to prove whether this technique can work in the same manner clinically to achieve
facilitated stop-bleeding or if this blood clot formation assisted by laser would cause any negative or positive effects at the
surrounding wounded tissues.

1w

see attacned Phase contrast microscope photograph Considerable bone
regeneration was detected upon X-ray examination at 6 months follow up
appointment.

1 3(Fig.1) : pre-treatmentan infrabony defect over #47 distal side
1 4 : Phase contrast microscopy pre-treatment

Treatment Proced

[E15

1 5(Fig. 2) : Scaling and root planning and Er:Br YAG laser finished
1 6(Fig.3) : after SRP 2days, photosensitizer injection (methylene blue) to
pocket buttom 3 min.s
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ANTIMICROBIAL PHOTODYNAMIC THERAPY FOR

1 7 (Fig.4) : 660nm diode laser 10sec per point, 6point per tooth
1 8 : Phase contrast microscopy Post-treatment

1 9(Fig.6) : Post OP 6 months, the newly-formed hard tissue in the
periodontal infrabony defect over #47 distal side
2 0(Fig.5) : Post-OP 3 month

Discussion

Antimicrobial photodynamic therapy(PDT) as an adjunctive treatmentin addition
to scaling and root planing for the treatment of periodontitis has been shown to
be clinically useful. The underlying mechanism of photodisinfection is the
targeting and the elimination of the bacteria most responsible for the progression
of periodontal disease.In clinical studies it show better outcome in some cases.In
the future PDT may be the choice of treatment for patient and dentist before
surgical therapy.
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ABSTRACT
The patient was suffering from tooth discomfort of tooth 47 for 3 months and was treated at other
clinic by conventional approach. Bony defect was noted upon Panoral x-ray examination at the distal
site of tooth 47 with a 11mm probing depth pocket. Phase contrast microscopy was used to sample
the quantity of microorganism at the pocket site.

There was substantial reduction of microorganism in the pocket after a combination of a Er:br YAG

laser periodontal treatment and two antimicrobial phoiodyramnc Iherapy (aPD‘l’} using methylene blue
as photosensitizer. (Please see attached Phase
Considerable bone regeneration was detected upon X-ray examination at 6 months follow up
appointment.

@ Fig.1: pre-treatmentan
infrabony defect over #47 distal side

contrast microscopy
pre-treatment

W Fig. 2: Scaling and root plarning

and Er:Br YAG laser finished

@ Fig.3:after SRP 2days, photosensitizer injection
(methylene blue) to pocket buttom 3 min.s

W Fig.4: 660nm diode laser 10sec per point,
Gpoint per tooth

Post-treatment

@ Fig.5: Post-OP 3 month

@ Fig.6: Post OP 6 months, the newly-formed
hard tissue in the periodontal infrabony
defect over #47 distal side

DiSCUSSION

y(PDT) as an adjunctive treatment in addition to scaling and
I'oot Dlamng I’ur the lmalrnerlt of peﬁodon‘um has been shown to be clinically useful. The

ying r 1 of ph fection is the targeting and the elimination of the bacteria
most resp mhle for the prog of periodontal disease. In clinical studies it show better
outcome in some cases. In the future PDT may be the choice of treatment for patient and

dentist before surgical therapy.
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1. ESE®T AT BERER (cleftalveolarridge ) &R & A S (flabby tissue) - &
FHEHEABREANR HEFELASRERE  BRARESE (primary palate)

Using Complete Denture and Implant-Supported Overdenture for CBNEEHSEEPIEAIE (incisive papilla) ZAT - WAREMBBEHHWIERRGKE
Treatment of Edentulous Patient with Cleft Palate —A Case Report (secondary palate) - @ERHBYAORCEHEEREES - DEHEBAR - K24
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OSMEE -
IEE#(frontal view) : IREBBELFFLHE -
MEE (smileview) : |BMETEER(Qummy smile) - FARLEFAETE - THP LB S
BMAALEEAEBImm -
RIEE (lateral view) : HE#R & EB(straight profile) - 2Ef(nasolabial angle)X90fE -
(El1)
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B3 : THEABELHESR
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B 5 : ESE&EL&LEN#E (final impression)
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B9 : JAEAIE ZLER

ERZRR

(seal)X REEMBEIE ( overextension )t -
(2) BBHEREESZE  WASMURTAS (flabby tissue) - & STHIEIREH 5
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The Influence of Dentist’ s Experiences On

The Behavior of Preschool Children
Huei Wen Liul.2,3.4), Chen-Yu Hsieh?.3.4), Yen-Kuang Lin3), Chia-Lan Hsiang?.34)

1 2 . . . . . . . . . 3
Modem Dental Clinic ) EEERES R, 2) Department of Pediatric Dentistry of Taipei Municipal Wan-Fang Hospital,3)
Taipei Medical University, 4) Taiwan Academy of Pediatric Dentistry
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Behavior managementis a key factor in providing dental care for children. Young
dentists usually take time to learn the behavior management techniques by trial

and error.

@ This study aimed to analyze the behavior management skills of dentists at
Taipei Municipal Wan-Fang Hospital, it sinfluence to the preschool
children’ sbehavior at the first visit has also been evaluated.

@ Childrenaged 3 to 6yearsold.

@ Firstvisitat pediatric dentistry department of Taipei Municipal Wan-Fang
Hospital wereincluded.

@ Allsubjects were healthy and denied previous dental experience.

Behavior shaping processin the visit was video recorded.

2

@ The cooperation of patients and the behavior management techniques used
by the dentistin the visit were recorded by the author and analyzed by SPSS
vol.19.

ResL
@ Atotal of 92 patients were included(50 boys and 42 girls.)

@ There was a positive correlation between the age of subjects and their

cooperation during the visit.

@ The pedoresident group treated patients whose age were significantly

XN K

L WNF’T” ” younger than those in the intern group and the GP resident group.(Figure 1)

Birbenlpritifia d glo - However, patients in the pedo resident group were significantly more

cooperative than the other 2 groups.(Figure 2)
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@ Thepedoresidentgroup used significantly more positive reinforcement and
instruction than the other 2 groups during treatment. The intern group and
the GP resident groups spent more time on Tell-Show-Do and
explanation.(Figure 3)

l E3y/o ®Waiy/o M5yjo l
& M cooperative B uncooperative

c S
3 a
3
g 8 L
[= 5

intern GP resident pedo resident intern GP resident pedo resident
8112 B instruction M positive reinforcement

® tell-show-do

o ol il

GP resident

B explanation

used frequency

intern pedo resident

1 0 : Figurel.age of subject

11 : Figure 2. patient cooperation

1 2 : Figure 3. most used behavior management technique in behavior
shaping

Results
@ Theolderthe patient, the more cooperative during first dental visit.
@ Pedoresidents treat younger patients with better cooperation.

® Youngdentists should use more positive reinforcement and instruction in
behavior shaping.
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Behavior management is a key factor in
providing dental care for children. Young dentists
usually take time to learn the behavior
management techniques by trial and error.

@ This study aimed to analyze the behavior
management skills of dentists at Taipei
Municipal Wan-Fang Hospital, it's influence
to the preschool children’s behavior at the
first visit has also been evaluated.

Children aged 3 to 6 years old.
First visit at pediatric dentistry department
of Taipei Municipal Wan-Fang Hospital were
included.
@ All subjects were healthy and denied
previous dental experience.
4 Behavior shaping process in the visit was
Illu video recorded.
4 The cooperation of patients and the
havior management technigues used by
he dentist in the visit were recorded by the
‘author and analyzed by SPSS vol.19.
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# Theolder the patient, the more
cooperative during first dental visit.

4 Pedo residents treat younger patients with
better cooperation.

# Young dentists should use more positive
reinforcement and instruction in behavior
shasing.

Figure 1. age of subject
m3y/o m4yfo W5yfo
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intarn GP resident  pedo resident

Figure 2. patient cooperation

W cooperative M uncooperative
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intern GP resident pedo resident

Figure 3. most used behavior management
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