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o g Folde] F2A, 2EtE PR 7
8o, 50| NAYAGH 0| A=A} 9% X2
ol o] Bela Wzlo) #ate] By ut gt
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A 2 Aol del 2elx gle w7 1,064mme]
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IS
1. NOE TR H&

Ao 2 BE HA™ & 30719 4, st A
2 £7A Y 94 FARE Aol FSLTgeR
Low Speed Diamond Wheel Saw(SBT, South
Bay Technology, US.A)& °|&, AWl F
7 05mE0.1mne] oA H-E A FstAct A=
g AolEHEF wkARHE r) 73 (SMZ-U, Nikon,
Japan)S o] &% #F 2Ad 98, o} mix
EE Aol Fo] fle AddelEE 7R 3
N9 AdoldzAH, aen 7adordg
A F 10709 7 FelA RS HA A
ol A E AolA M ol e EEEE
AAs7] H& dotA=AAE 05 M ethylene
diamine tetraacetic acid (EDTA, pH=74)& 2%
2 AT F SHFE AFsigen, 49 A
449 W 74 AZFAE 44 A8 0.02%
thymol solution®] R #3151},

2. Nd:YAGIOIM ZAt

#73 1,064mm, B2 A &AL 1200, FAH
A7 20me FARADHAY B2Y Nd:

YAGH o A (Sunrise Technologies, Fremont,
CA, USA)E o] &3td, 247 28 05W, 1.OW,
15W, 20W, 29 94 10Hz, ZAAIT 1429 &
AdA, Fuld otz He] Fidold e
738} gotd B9ld B/ HE3, 27 3m
~4me] 22 Ao n A o|HA o
Ag ZAMA LR e, Z4Ze] oMo iAd
E(energy density: J/a)EA 62]/cwi, 124]/cw,
187]/cnt, 249)/ente} ZZ1uh} 8 334 A g8t
Ak

3. FATABI0ES HE

NdYAGH S| A7l 2AdE ZAH L8 4o}
AzA" &) Ion SputterModel E-1010,
Hitachi, Japan)& ©|£-8}] gold coating ®&
platinum coating X2l & Al ¥ FARAH
v] 73 (Model X-650, Hitachi, Japan)< ©]-§3
Koopah 58] @M A€ Nd:YAGH o] A
o o] % AolAd el B3 Wi = E e}
e 371ES 18, 34413 n 7zttet
2 29 xRS 472 Wi FAS dEst
At
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1. SNAI0HE SRA0UMEI FARMAII0IZEA 2
& A

1) 28 05W, 23 d2 10Hz, ZAIAIZE 1%, 3
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62)/cn®} ZAMEZ
dolA7t 24§98 F9AolH Aola el

BAY A4 §§0] FUHD, A7} 24}

AeA w4 BAske AA 4 BYRY

@87t BEIUKFig. 1A, 1B)

2) 29 1L0W, 9 H £ 10Hz, 2AMA7T 12 3
2% #olANAl 100m], delA AR E e
124)/ene] ZARZEZ
#lo| A7t ZALH 8 R4 #H o] AR
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W 62)/cwe] ZALZZIS 7 g0 HlE, AdobAl
#el F-2AQ A ggo] o Bo] FutE L,
oA 7t ZAMHE5A] b2 Felste] AA7
Mo} o 983 2uREyt $2EACHFg. 24,
2B).

3) &8 15W, 29 H A 10Hz, A ZE 1%, ¥
2% oA HA] 150m], #lelAduHAA T
187]/cme] Ak
#o] A7t ZAALE FHlA FolA 4]

W 124)/cnt®) A2 7 S0 H]El, AolAl

e BEAQ HAn &Fo] o] o] FulE

#ol A7t ZAIHLEHA @ FHod AA7L

BEG 2R3ty #EE A ckFig. 34, 3B).
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21 do|A WA 200m], #le]AAUALE
249]/eme] ZALZEY
#o| A7t XA RE 9ol oAz
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QA Aol Bl Adu AJolM el # 4o

®o] utg Adn £8€, 281 oA =
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E
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2 FolHdHA S0m], dle|AAALE
62)/cire] ZALZA
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F-ol] vl AopAde] FEAHQ M3} §go
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Fojote] ZA okt o WEd U &

Ao, =g Ho| A7 ZALE L8 F-9leA

7423 v FE #5440l (peritubular dentin)$:

742 et el #AEATH(Fig. bA, 5B).
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#Ho|A 7t ZAH B EHAA d oAz
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4) £ 20W, 2% A 10Hz, ZAMZ 1%, 9
2% gol Ao A 200m], Ho] AU L
249)/cne] ZApZEZA
do|A 7t ZAMAEE B oA o)A o=

T 187)/cne} 2ALZA] A4 2 Y 24 2
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ol EWWa/l #ZEUrH(Fig. 84, 8B).



V. &3 & 1

AotA L F2A Ao, B oA (peri-
tubular dentin), #3413 (intertubular dentin),
A Aol (predentin), 2o EAZ7]e] F2
S 7HA 3 glon, AolA e WL oA
el HE o]Fn v FFAolA o] AAg
utel FolAl =, dold s HFAe A 94
FoNE Im FEE FoRAH, 53] Fopa
o] A &#Ql Ao xEE A dF HIy
WolRh-g-0 2 dolaae] & A HAjo] dof
U= b, &, thekgt A Ao ATl o3 3
Ei}old (reparative dentin)®] H7H4< &4 o)
T B ole} Adold A9 Wal} &4
H71 % 3t 535 o] e 2ol 2A S]]
W e 5900 Zede] M, oA #
°of @& WA WA= % Hrpf.

Jevt Aol del A Eo] R = doldA
AR F S el AotAlde] ok A
2o A&EH0E &2 FAJHE "2 o]y
B Qe wolukg o zAe] Aoldfe YA
WA Ao Jojubr] g AAE Algdcth of
2hx] AotA R el §-919] Aol #E Q143
o2 HATOEN AeolAR AT FE X 83}
e AlRe 9oyt ok Alsdch a8y 4
ofAA Zt ] K9] Aol L AHH oz ¥
Aet A} dhe o3 & AR Aol Grossman
Vo) e AR ol 4F golAA R ARFA &
Z1EE WEE Aol vtAE AR Atgdr)
53] HojAHHE-T 53 AolAR AN &
o] Az e AeEide i3S e
3l 2 o} Grossman’ 7139 AEAY ARE X8
are] thokgt 2w AwslE Wbl o) FolA
of & Zo.2 AlREHY, & 7% 18§ A
o A Aleg =] gict.

#olA7t Ao 2AAEE 45 HolAe
ZAUE FFEHAY, AWM At A
ZZ o WAL AV B8 225 53 He
dl, delA e} 229 5L F7 Fo]He
FrAEel w2 1 e Falgty 45z
£ (photochemical interactions), Fg2 A&z}

£ (photothermal interactions), 3% %2 43 %}
£ (photomechanical interactions) =& HH7]
A 2324 (photoelectrical interactions)el] &
3 YAAoz vgsiA AFANY. B A7)
A TAE NdYAGH o) Ao &8 Aol 24 o
e 723 Wzle uE NdYAGH o1 A 7L 4
ol ZAUE FoEo] el FIA Zild
710¢ Ao A€, #olAe #HolAEY
Wawao] A&9gAsl, £E A
uel ZAd niAE Yol trEo} Py
NA:YAG#| ©) A &] A5 715 wha} 90~800 1
secZ theFalet? o)A Y gL WAy A&7
2 20 FA71E s &3led oe #olAg 24}
g i ¢ st 23 o] YiE
T e AE HEPgoEN HAAHoBe 2
ze] BHA G &4 FEIAS AT 5 9
& gmany?. gely £ 7N R e
el TATS i A EAIo] 120usE FE
H¥ NAYAGH A E AH&atA

2 AFolA NEYAGH ol A7t 2HAMR 24}
A8d old2AHe| 3t WALREE A A
a4 Blol A7t ZALR S8 F A dotd K97}
dzdor aelm Aspgetd Fvl HEA
o2 HIEgo] AAHATE o] Hzo
Wb golAe] 3ed 24 7hed sl w
A4 o] NdYAGEo| Ao el &tFRog dx
o] AYE vd FRHY daAHE|
NdYAGH elA o] 2 &3] il Fo8ty
Ade] o3f FH AdolAzA A HAEHY
Moz AREUPP myd B dFon
NAYAGH#H o] A7} 2AE 2 ZAHH 88 Aol
ZZA g FARAAHEOAH 2733 (Fig.
1A~8B) @A 7} =AM &8 471 ¥ &
Ao g WslE o] FAEA=H, ojed 4
29 ¥ae oAl 2AHEE oM g
ol Aol o3 AobdA %e F9 mYao] AA
Ha $2 4tz (calcium phosphate)e] #t&
Ho7) e AP,

2 Aol NEYAGE 0] A7F 2xd 2 X4
H Aold 2 A A doldn Faldold B
A ZHY w72 B8 S FARRAE

401



0] 7 o] &&le] FAF A FHAAgelA e A
$-(Fig. 1A~4B) o] AL E 62]/crol A
olATre] REAQ HAT £Fo] BAEAL
o, A48 oAU LEs} 124)/cr, 187/
o, 249)/cr2 271842 gH¥ez 1 W
Ax7F o st vyl a2z gl A
AYUE 124)/cnt, 187]/cri, 249]/cuioll A Ao}A ¥
Hz2o] tha AdEeH, 53] #HelAdqy
AL 249]/cnoll M e U HE FFog o}
AgPzZo] AAHAUT WA & AelA
A gold ot Ee i HAH 8§55
of7]3t NAYAGH# o|A 9 SUALE 62]/cri&
Koopah5™'9] |48 NdYAGH <A 9
& Fddolde £ B3 99 Adez
AFE £ UE Ao AlREHY. o2 7R
Hol Azl o gelA ARl A8
Aol A ztanl Ko FAHAJopAed Nd:
YAGEHCIAE ZAMA LY A% Yolde 72
A &35 987 Y- FelAdUAERE
62)/cit o4 Z3ELR] @go] uiFAY Ao
Atgdch gt sl dotde 7 S5-(Fig. bA~
8B) NA:YAG#H A2 oA UE 62]/crol A
Y 2A2NLE oAt AR EE AE
ot uis| AolM el FEAQ HAH §§
o] B} Bo] ke m, #o| A} ZAIHLHA &
2 29 otke] AAZE 47t o] HEG AUASI}
FEEANeH, £F FolArt 2A1H4E T4
oA s BFE BFdolAE M Aok
Fo| AT}, Aspdolde] B4 A4 4
o| Ao VR AT} 124)/crf, 187]/cr, 249]/crtE
271842 gAxez 0 IWH3 A5} o
7sA Vel = dolAduA e 124/
on, 187)/ct, 249]/cuio| A} Aol A T A 27 0] YL
TE GHo Ao, FE HY fHA
e B 9 tAye] A o ¥ Fx
H BFgold S 7 Aol de] BaAEHU
wEbA 2 A Azdetd getxde ¥
A H43} §&E o] P NAYAGH ] A 9]
MR AR 62]/crE Koopahs®el ddqolAel
Nd:YAGE o] A ol &% Zsldolde] Bal4 ¥
3 X9 Ade g 25 5 & Ao A8
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B 0|2 "l Fo] Bel AH}AgF oz ol
Aol g Aol A R
BEAoz Zzle otdd NAYAGH|A &
FAAEEE A Aolde 7R &4E Ve
71 A8 e delANUALTE 62]/cr ©]3 2
Adgotde] Ao B} A A L8] )
#2E Ao Algdr)

£ dpelA §Y ZAMAH L2719 NdYAGH
o]Ao] oF AolARZHe] AFtold (Fig.
1A~4B)7} 73 3134l (Fig. 5A~8B) H-9jolA
o] EWFRe Wzl Slo] AzdolE A
Rt o ZstA Jdebgd w) ole NAYAGH
oA g AAoldel Ao 79T AR Algd
th &, Nd:YAGH ol A& 149 B4 o] F2
Ao F47F & He il Ede F47 =
A ® Fold e Bty =L BE ol o
¢ QP ge Asgerde Azl glof
ZA R dEMoBA Agdolde HlE o
AEH weta Agatota e oz gl o] % &
Az NAYAGHC A Y &8 AA7e 9
&2 siA =, A4l Aot
d 27802 NAYAGH A7} 2A14 8448 A%
7 232golAol vg] AspgotdoA 1 FHM 3
7} ¥ AaA o]1E AR AlRHY, B JF
JME UAHeR FUT FIE BN

Gold Agg uiel o] EH Ao
NAYAG#H©| A7} ZALR L8 Aeld A e
0§ FARAEN A A 274 33 dold (Fig.
1A~4B)3} 7 813l (Fig. 5A~8B) F$ oA
EHTFRe EolH Wil ¥4 el zF o]
A% AAHYLcl BHHAeH, gutBes
HolAd g AolAzA AAg FH AFL
FEuNA 22 A 7 (water-mediated explosive
tissue removal)$} EepauiAfAg  ZIAA
(plasma-mediated tissue removal)2 o] o]
o 23] RN 2AAA] A ol A
7t 2AE e 2 EW ol FEFo] F43 7t
dgozN A48 g o8 mAEg? =
B RN 2AAARY L Aol 2 g
&4 (90T ~1,200T) olefje] FHLToA &
dolg 4 U, dW UL LI} X o} 23



o} vl (GhEL 1,250C)7HA] e 1 o] o2 4
£5d 7)ge 58 W AA7 ol e §
o mea B AFeA #ZE NAYAGH )
Aol g Gotd AW HAdold T A
old R Yoy EHFRe EuF Wt} Ao}
Az d¥ AAE vE o A FE
A Z2AAARNY S AR AR £
B AT A NdYAGE <} Aol &) ol 27
Hel AHAdolA(Fig. 1A~4B)3 A dt4tola
(Fig. 5A~8B) F-H9M &2 &8 297} 34
Hed, olH% €& 4o = a7
el FE7t Y B Aoz A glon” o
£ Nd:YAGE| o)A 98] #7172 Aol 718
HEAM T4 el 77 WELR A}
zZd) @9 Koort9 Frentzen®e] Q¥ 3o
2]5tH 100mJ/pulse®] 93] o]4t9 Nd:YAGH
o| A oA 7} AHEEA Aol nlAlFEe] 1}
BhuE Ao g gled, £ dFdAe 7
3ldotdel A9 &9 1.0W, 2F ¥~ 10Hz, &
AMAZE 12, B2 F o)A A 100m], #e)A
AR Y= 124]/cre] ZALZZA A WA dEol
a9 o0 (Fig. 64, 6B), 28 15W, 2% ¥
2 10Hz, ZAMAZE 1%, B2 go]Adulx|
150m], #lo] AR DE 187]/crie) ZALZZ
A o A #h4o] F25AH(Fig. 7A, TB).
gy A Agzde] dE HE AU
NAYAGH c]A o] 9§ Aold g vAdd ¢
Aol 3 devlne 28 R AlRH
t}.

ol & AR Xof | ¥sld #F
714 & &34 GA T Gordon™e W]
& #eolAe Age dFgolat den,
Peck’¥ Z7]d) BaA WPy} dojiia 3]
o ek Wl dolus AN A
A AR Az 2L BEFEe] 49
1 351k % DederichS® & FA1A A0 A
A AFM NAYAGHCOIAE T8 FoiAd)
ZAG & £§H 3, AER =1, E9E Fol
A FUS Baagtd 3 NelsonsE &9 e ¢
o] A ZAtel] 93] BAIFeolt o] A4lE o
71744729 Atel Uij &=t A m,

g, Aol digh Azlgoe] W, AR o2 ol
th 8428, Moshonovo®t Yamauchi™'s X
SREAlE F A2F 59 AdolAe NdYAG
gol & Al e A S 88 F AuAstd 4
ol A& U3t HolAE RAVEA] Y& A
H3 £34xr) #243E 2ad v 2
Aol A #AFE NEYAGE o] Aol &8 Aol
ZzHe] FAdAola (Fig. 1A~4B)# 7 3go}
A (Fig. bA~8B)F-9ol el ZAT e A=
A71% A Eeld B et s ARE A}
i=221=)

T Kolo] i HeojA TAA] AW &
AeH £ AEE 24T A5 TS F7]
w2 wj$& Fasth Yosida®Ee 73.1)/crel
NdYAG#EI o] A ZAIA] 642TC 8 A4 24
T2 BastEA, AAe XKoo= Hays
Bojgle 3408 do| 443 it E
6o]/cn ©1 3t FAFA] R fof g} &L A<
s Aolgtx stk gekr] £ AFolM Aol
AZAUH FEH NAYAGH <A Y o™
% 124.40]/cnt, 186.60]/cr, 248.80)/crie] 73 A
A AR oz GolAA RN X olo]] A 4§
TFed FARZZAQAA G Ul Aol 8 FEHE
v}, oo M= 2zt ZAZRUAYE 24T G
o #F AT/ sk sojol & o F Al
c},
£ A7y -8-E 323, NdYAGH oA 7}
2R 389 oAU A dolA
73431 gold R4 EHe vHTFRE W3} oA
+ FAAAEN A E o] gate] FAZ A,
Aot AT HolAdAEEs}l 62)/cr,
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-ABSTRACT-

A Scanning Electron Microscopic Study on the Effect of Nd:YAG
Laser Irradiation on the Sclerotic Dentin

Moon-Hyeon Kim', D.D.S.. M.S.D.. Keum-Back Shin?, D.D.S.. M.S.D.. Ph.D.

Department of Oral Medicinel, College of Dentistry and Institution of Oral Biosciencez,
Chonbuk National University

In order to obtain the basic data concerning the optimal parameters in using Nd'YAG laser as a therapeutic
modality to dentinal hypersensitivity, the author prepared 3 sections of sound dentin and 10 sections of sclerotic
dentin with thickness of 0.5mm=0.1mp from human extracted teeth of anteriors and premolars, and applied the
laser energy from a fiberoptic delivered, free running, pulsed Nd:'YAG laser (wavelength 1064nm, pulse duration
120 #sec, fiber diameter 320um) to surfaces of sound and sclerotic dentin sections for 1 second with
contact/unidirectional moving mode of the fiber under speed of 3mn~4mn/sec and parameters of 0.5W/10Hz,
1.OW/10Hz, 1.5W/10Hz, 2.0W/10Hz: 62]/cn, 124]/cuf, 187]/cnt, 249)/evi. The author comparatively evaluated the
characteristics of ultrastructural changes on surfaces of sound and sclerotic dentin sections irradiated by the
pulsed Nd:YAG laser using the scanning electron microscopy.

A fairly ill-defined bordered surface of partially closed and melted dentinal tubules can be seen on the
scanning electron microscopic feature of the sound dentin surface irradiated by the pulsed Nd'YAG laser with
energy density of 62]/ci. The physical modification of sound dentin surface extensively occurred depended on
the increase of energy density from 62]/cn to 124])/cr, 187]/cxi, 249]/cnt. While, a fairly well-defined bordered
surface of partially closed and melted dentinal tubules with thickened peritubular dentin can be seen on the
scanning electron microscopic feature of the sclerotic dentin surface irradiated by the pulsed Nd:YAG laser with
energy density of 62]/e. The physical modification of sclerotic dentin surface of a fairly rough, shallow
depression with many cracks, thickened peritubular dentin and structureless dentinal tubules extensively
occurred depended on the increase of energy density from 62]/crf to 124]/ct, 187]/cm, 249]/cw compared to those
of sound dentin surface irradiated by the pulsed Nd:YAG laser under the same parameters.

Therefore, it is recommended that the pulsed Nd'YAG laser as a therapeutic modality to dentinal
hypersensitivity should be applied with the less energy density than 62J/crf on the sound dentin surface, and
its energy density on the partially sclerotic dentin surface should be lower than that on the sound dentin surface
to preserve tooth from unnecessary excessive structural destruction.

Key Words : Nd'YAG Laser, Sclerotic Dentin, SEM
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EXPLANATION OF FIGURES

Fig. 1A. 1B. The scanning elactron microscopic feature of the sound dentin surface irradiated by the

Fig. 2A, 2B.

pulsed Nd:YAG laser with energy density of 62J/ai: A fairly ill-defined bordered surface
of partially closed and melted dentinal tubules can be seen. (Fig. 1A: x500, Fig. 1B: x
2.000)

The scanning electron microscopic feature of the sound dentin surface irradiated by the
pulsed Nd:YAG laser with energy density of 124J/at: A fairy well-defined bordered
surface of partially closed and melted dentinal tubules can be seen. (Fig. 2A: x 300, Fig.
2B. x2.000)

Fig 3A, 3B. The scanning electron microscopic feature of the sound dentin surface irradiated by the

pulsed Nd:YAG laser with energy density of 187J/ct: A fairy well-defined bordered
surface of partially closed and melted dentinal tubules can be seen. (Fig. 3A: x300, Fig.
3B: x3,000)

Fig. 4A, 4B. The scanning electron microscopic feature of the sound dentin surface irradiated by the

Fig. bA, bB.

Fig. BA, 6B.

pulsed Nd:YAG laser with energy density of 249J/al: A fairly rough, round. weli-defined
bordered. depressed surface of closed and melted dentinal tubules can be seen. (Fig.
4A: x100, Fig. 4B: x800)

The scanning electron microscopic feature of the sclerotic dentin surface irradiated by
the pulsed Nd:YAG laser with energy density of 62J/al: A fairly well-defined bordered
surface of partially closed and melted dentinal tubules with thickened peritubular dentin
can be seen. (Fig. BA: x500, Fig. 5B: x2.000)

The scanning electron microscopic feature of the sclerotic dentin surface irradiated by
the pulsed Nd:YAG laser with energy density of 124J/«t: A fairly rough, well-defined
bordered, round. shallow depressed surface of closed and melted dentinal tubules with
thin linear cracks and thickened peritubular dentin can be seen. (Fig. 6A: x300. Fig. 6B:
x2.000)

Fig 7A. 7B. The scanning slectron microscopic feature of the sclerotic dentin surface irradiated by the

Fig. 8A, 8B.
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pulsed Nd:YAG laser with energy dsnsity of 187J/ai: A fairly rough. well-defined
bardered, round, shallow depressed surface of closed and melted dentinal tubulas with
many hexagonal cracks and thickened peritubular dentin can be seen. (Fig. 7A: x400,
Fig. 7B: x3.000)

The scanning electron microscopic feature of the sclerotic dentin surface irradiated by
the pulsed Nd:YAG laser with energy density of 249J/ai: A fairly rough, shallow
depressed surface of generally closed. and melted dentinal tubules without normal
structure can be seen. (Fig. BA: x500, Fig. 8B. x2.000)









