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of. =3k Nd:YAG #Ho|A: SA4 vlo| 23}
FAeln] Edweld 4277 gega U4y
A U 7] Nd @ YAG #o)AE % ¥
< HE FHE /AT ey 93w 2y
< A7) 98 <] 459 Nd © YAG ¥
o]Hx A" XA AHAo] glem 23
WoellA cjoFgl 38h2 Alahoptical scattering)
3 AFe Ao F4E Roly k) HXA
%Ech Nd @ YAG #o|He e d44q
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54 deoFst Fold A4dc w3 P,
Bkl APk, Sturge — Weber disease®} 7H-&-
¥ AR T ae] AolE &
2} o] o}~

ASAA e SAE ALY AAG dAA
ZF dAE 5ol wo] o] &H I 9l A-2AA|
£& gHHLz PAHH Ao EA wFol
2437 & 2L I 0oy, £F
397 A 4 499 7FsAE ek b
#olA= AY A3 Az FPA &
AL ATE 4 o, Ag F A9
55 9 uES Roy 7|AA gAs £F
5ol A AY slvhs Aol FH o
o9 gge® HAY o)X A A&
AlZke] 217 FFAHHYE do7=d S TFHE
AZEES FolA FantHrl HRgE H4E
Ak =3 HE AR} Lo EFde 5
£HAF F43H #HL AT # Idd.
Kaminer5'¥-2 hamsterel] 4] #o]* X8 %
AH e ¥ o835 AHE vud Ax,
scalpel?} A7|1eE Fol:= A 4¥F S B
Aot delxes F FHFo ddd 3
At

Nd @ YAG #o|Ael] &3 A4 A FHA el
)3 Petrungaro®, McCullom™ & beagle dog?)
T747 %ol pulsed Nd : YAG #lo]# 44|
glo| A AAbo] scalpel AAFEG 2-49 RA
Af9& B F9o) Abergel5? 3 Kanag}
Hutschenreiter™ 2] in vitro Al & el A] & o|#] A
4 3 w4 Ao 415312, Romanos
0.2 49) 513e) scalpls} Nd : YAG 0o
2] oA $=F(low energy level, 1.75
Watts, 20 pps), oA 4ZF(high energy
level, 30 Watts, 30 pps)& |83l HHN F
A4 ¥ LA scalpeld AR E o] &3
A7 AR g BT Aol
A oA vlEH $F, a2]3 A o] HAE
vepde. o9} o] 3 Fu F7AA A Nd
D YAG #Ho|AE o] 43 A7+ g By
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of Qo A ZelMe A& F 2AHAH AH
¥l g A= WS =F Aol

gzt 2 dFoME AN scalpel
pulsed Nd : YAG #o]HE o] &3l oA
AeE AAE F oj&2 AFHAE x4
Moz vlw A3tz g

I.cHad o 2
1. iy

AYEEZ = AFE 9" AF 150-250
gm® 717}38} Sprague —Dawley rats 20v}2]&
o]-4 3lgom, pulsed Nd : YAG #o|HE o
43 F9E AU scalpel o] &3 FHE
HExLo2 4P

2. X|2FH & Al

Xylazine(F¥ , sHgule]d 20g/ml) 0.2mle}
At bR (A etel, 3HF3 100mg/ml) 0.8ml
£ lec A|AA F8|3td F FFA 100gmD
OlecH E7Z FAlste] At 7
W8] Aot FHE A FH FF A Loe=
No. 12 scalpel & o] &3}, Abe} -2 A1of ¢
A9 & A 2o pulsed Nd : YAG #o] ]
(SUNRISE Technologies, US.A., 15 Watts, 10
pps) S ol 43t A2AHAEE A3
Scalpel & ©]-4-3F A 2AHAEL A2Hdor
HE o 15mm HolZ H-foM X o}AEe
75’ AR oF Imm FA9 X&& AA A
oo HIATE AAZZ A8 FA(HU -
FRIEDY IMMUNITY, U.S.A. mini—five
No.l3/14)E o]43ld x2% xTWe JF
34 319t} Pulsed Nd @ YAG #|o]HE o
43 X2A-Ae L LollEl: F2H(sweeping
motion)-S 203] ¥lE-3le] 20% Eol Xo}lz ¥

B % lmm FA9 22 A Az
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4% glutaraldehyde £l 12A]17F A& ¥ 01
M carcodylate buffered solution(pH 74)E A&
3lgew 01 M EDTA(pH 74)2 204 39
23] & oA A3}t 2% osmium tetroxideZ
2417t F3A43 o 30-100% ostEE g
8l eponel] Ev)3}¢lt) Ultramicrotomed o]
f3le] YA WEEoZ 2m FAY semithin
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ket A7AAE 95 A, AT ke 23
Ael, A1 AgtzA e YA 52 B
74 (Olympus Vanox —S, Japan) 2.2 #a3}sic)
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44 By

AT £F 1o B4 Edlo] *
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A Bel R 9%l 93 dslen By
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AT e 474398 AFLR A oASe
FsiA widd FAE v A F3AxR
T4 s AR 7IAEE B Y
A A Y 2 A HAHA ek
A7 o AT AR A Az
Wel 4527 AN Fig. 1).

@ =zt

FHv| AL £F 190 ez Ay
Edo] Jo glom FA s FFAME
Afol A cH(Fig. 2). 2¥ol &= AL U
73] 77 A2 Aerl g4 945
AE A2 o] F37] AT A
sz o] JFSHE HaH Fotxz o] £4
st cH(Fig. 4). 3dell= A =3 Al A
&5= e o|F A T E7)
s} d749)7) PAE AN Fig 6). 54l +
73| 9] zhzhel AW Aol AFHY
ov, 47497} 8-1249) HE FAE 71A
I 9l9l2 2 Edel Z33e] AFHGH =
g o] H91 el HYPA N2 F3HE
At o] ME7L g3 TS FAH
o] slKeh AgzEA 9 AfAde] HAHY 2
Afol widel FAR AR dgrem 971
AFH T/} AAFHAHFig. 8). 7ol I+
o ¥z d7Ase Z43rr #RHPLeH
TF74As e FA7}d Sk, AR EAL A
Fo wide] o= A= FHAAYZ T4
I 9 AT Aol dFHEL #F
H K Fig. 10). NNdell= AFAs9 P4 9
Hite] AFFHG o Az A4} AY
FARE 2 FFdE Bok(Fig 12). 146l
A2E A 7AF7 AT ey
FAA R} A Wb RFAsy AR
e dA g A 5F e B HFig 14).
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o] HAHAHFig. 3). 2ol W=} 4}
ZA Atel2 A7t FAs o AgEA e
BEHNE HFol HAX WAl AL EA3)
AcH(Fig. 5). 3¥ele PG 2HE A3
7 FA3te] 17437 JAHAT G4
o] Aol AYFglon AgzA W A
g AFAE F&Ade] AAHY A A=
Z718teeHFig. 7). 59els A9 bt
43 ¢4 ARA9=E F4597) Asign
AgzA e Af7t HAHAS TR A
5 E717} FRHAUD FobzA o] o} AUl
w3 Aol 24 A} det de A
7t AF HAHAHFig 9). 79l T
o] ztzhe} 2w Ao HAF Y
74498 FA7} Frtstdn Aste 974
Fe tZez HPAsrt YASGS 2E=
2 Afe] wide] o= Ax FHHoE
e (Fig. 11). 11golls d7Aze] zh3le)
M2 Agsle] P34 R st A9 @
B AR FAE A4 vis

Table 1.
gingivetomized wound

Process of epithelialization in

Table 2. Healing process of gingival connective
tissue

Control group  Experimental group

Control group  Experimental group

day 1 - -

day 2 I 1

day 3 11 I1

day 5 111, 1V iI

day 7 v, v I, v, v

day 11 VI V, VI

day 14 VI V1

I : Migration of oral epithelium from wound
margin

IT : Formation of sulcular epithelium

III : Keratinization of oral epithelium

IV : Gingival margin formation. Keratinization of
sulcular epithelium

V . Formation of junctional epithelium

VI : Complete epithelialization

day 1 IT I II

day 2 I1, III I, I, 111
day 3 I, IIL, Vv I, II, 111
day 5 1v, VI I, IV, v
day 7 v, VI v, VI
day 11 VI VI

day 14 VI VI

I . Vacuole formation and degeneration in CT

IT : Presence of blood clot

III : Presence of granulation tissue

IV : Presence of chronic inflammatory cell
V . Initia]l connective tissue healing

VI : Functional orientation of fiber

Stk AgEAW AR el AY AHA e
W AfrE Adsi e Hgats] st
o FaH] FFHE/} FAHKHFig. 13).
4ol = AT 9 Az o) AAI FAMEE
A27& BN Fig 15).
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B2 2AA4F A} YES =3 %
279} fiberE 7}X 2 E Nd : YAG ¥ o] A
g A A FHI7|E TP ey
H—J?izlo}«l Aol ol A= F HA el
Arh(char) & 9 wobd £§ 5o ¥ 9
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W3 AfoldE FF s H3HYH P
T EA Nd : YAG #o|*]+= coated sapphire
tipg o]-83t3 F7|e} Bl o8 Ys w3y
g 7 2Ade AHEAIRG o X2dHd 8
£ 7184 4 A2z AREEG S Nd ¢
YAG #eolAe T4 ¥ o 44 F
WulEa} 2 oofst WA AR o] 41
AP HZo e A2 o= X Fel o] 457
E 39 Nd : YAG #eo)A: Iodt A=
o= 24E 23S AARAE Raht 24
£ dg3lsin Aoy

2 AFqME oA o3 A2AdAEF
o) AfAE scalpel AHEAI% W2 B
$13l Sprague - Dawley A& o] -&3}ct.
NlAE AedTA 22 geke Bo) Az
AN AbAE? 9747} A8se] 3]
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2 A9 CuAdEA 1.0 WattFE 3.5
Watts7} 2] 2] 8- 05 Watt 992 242 &
2o ZARE A A7 T 2 A
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FHEA AL A ke FEAAA] &4
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T4 234E AAzH
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(Table 1). Pulsed Nd:YAG o)A E o]L3l
ATAAE F A4HAE P2 REY
571 2dFE AREE HoF9 T, 5Ye=
AT ENE FAH HPAT YA E
R, 74l AW A YA dFAbu)e
Zt3t7} o] Foizich o] H3} oFArE FHHH
g} Ago|¥e xAHAE ¥ Aft F <
2P W) g FAke) X fFAte fAkeke o
1gell= A9 PAa o] o] Foix]
I 9)slen, UYels A4 2& 223 Y
g A3 F3Fo] o] FojA ik wWaly
pulsed Nd:YAG #o|AE |43 X2AA&
¥ A9]3} AL scalpeld o] &% A 2AA &
7 AY AN Sol HAFH A

a2y AgzAedME 27 AFHAH F
of7ke] eo]Ho] QiTHTable 2). #Ho|HE
o] 43t 7%, AgzA 9 AETA A3}, @
TX Y mEYA] WAl AAHYT FAHE
A9 FFAE Hfel o Hgioh o)
hamster®] Ao}, X, F7Hd oo #olA &
F TN AgzAe HAL Ra
Taylor5®9] Az fAkslach HolA A
Al AgzA L WA A#AzR Az A
F4A o] scalpel o] $-AlRC} 2d A A|ztE
At ol HolHE XA A #He|AF
o] dol|X|Z ulHe] A AN 9 AA7}
dojup=d ojuwf WAFHE Ho] FHZA
AdEAE F7) ez FAHHG #eolA
XA EF F712 Ygsle LAE E9
o B Q7oA #EE 27 AFHAH F
AgzA] WA AZtHe] vE AL By
S Aolth. FF B F7NE o443 Y4E
W3 sle] Ho|HE A 4q A3y daslez)
At o

a8 = HelHe fF3e] olejq ZAAA
o 4% ¥ 4 v A5 +H, Rossmann
5 oJFd CO: #le|XEe A=AE A3}
SIAT)E 5 dEo g s o
BAo] sHEFo R0 dAHE glo] F 93
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ol o3 w24 FLEE wbd, Nd
YAG-‘E} Argon #Ho|HE £ o ZAx ’51"‘354
Aol o] AT CO: HojAE: &AT 3}
off wj-% 834 Nd @ YAG #o|xx Ay
3} EHoz: {431A EIda FAC
Hhdoll Zweigse F 9 FHe] FA4Y CO:
#ol el o3 AsjA DAsl= FHEA
£45 B33 deoly AMY X9 o
£4e 2 dA e o8 AHE 4 9oy
AN HAANA 59 23S0 dHFAZ 2}
4393 gt £599 WA dFeME
CO: #H o] & o] g3t 7‘]—@11]%‘94 3+ B4
el whEo gy {4, A5, Soix
A EA Tl A o A7) AdES
BeodFdg. JdANSY dFE Pecaros}
Garehime™ & 40998 F73 d=x% 842
CO: #le|AZ AAZ F P Fe] A g
£F 28 $5¢) A2 AfE scalpel
S ol &3 ARG AdHAEE 1 o FE
CO: Ho|A FAL Fol A7)E= AE 2AFY
FAg Satel] o3 Ag B A E7| o
wolzt 3t ek welbA scalpel o] £-A] 10-14Y
748 Af7)17bel vl 17-2149 2] §-7]7}e]
4239 AR Mg FA 747 2TH
THZFe Aol FAHL FEAT o BF
HE o]dE R ch Pogrel52 AlA 3]
2o AHBR CO: Ho|HE o]-f3}o] A
A F FH 239 IJAAES Frsleed
%433 86im, T5 85um, 243 A A Slim, X
UAgzA %m, B4 4lm o A A
7 AT I FA7E 23 e
TE ko] HE4E A eyl =3 A
71gErict AgAQ Ak Fo] o e ¥
o7} kA ckzFal et

B FFAANM dxF AR FAs)
7] 8918 A F4<%Eet coaxial CO/Nd : YAG
Aol HE o] &3t AFelA, HoA]2] FA=
A &9 u|wA] dF3] FFHo| o)z}
Ao TofifRe] ZAler= A3 24
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FHE] WoARL ZAIAF| Frhehg
¥ Whiteg™We] Nd:YAG #e|HE §4
scalpel#} W] 3}7] A& T A2 Fgol
°l%*& A AT A EF FF H 95

FEA LA Aele HASA] koo, 9
°17<1 ABA &% 2 €% 29l o A
3 ovpAglel AlgsteEte FFe] ulokyek
=3 A2AAEF Uidel HA A2dTH
°|7} 05mm F = Frlshed #HelAE A3
745 ASA A4 AT Fe| Frigel AY
C‘-.B)

4718 uis} ol #olA AR TS
3o she) d&Abedl s HauHm glen ¥
A7A eelAe n7te] 7l FelnR YAIE
°of FAAHLE AHgsPlele ofsFel U
e €5 eF AY, eF FF L F
9 3, 2o 98, JIAH 948 3
EN %— 2 A A= AAHT 9
o FEFA7t 2dH=2 F¥FY Adel
dad e, AAAA et $A4 et
=8F €7 A4S A4 dof st @A
AA 58 Tgel Hoj, 239 24 ¢ IFa
nhHe] 284 ztaz g Asahd wpAE
7198 FAE EHHY Aol =3 2
38 A &% ¥ o} (low power density laser)Z
AHEAl AAARE A5G HDE2 P
AL oA E FaHoz FANNA A
2ol o] 48 = o BI%7} gle} AR}
st Alg Ao 2 Aol £ dTelA
pulsed Nd : YAG #o|AE A3 #2744
€l TAAA scalpels AHE Aol wHlH
AgzA ] Ao A7t qi AdHARA
T 2Tl e 4T A S Hid %=
A AREA g NS Fol A
A AR e #E 5 e ddAE A
ZAA AR %MZI% aE, A2
AE 5o 424 e F4F Aoz AR

99 2 A7 A4EAe) 98] pulsed Nd
YAG #H oA & o] 48 A2HAEFe A%



Hg vlzadsd Po2t 9F2A A
ARA AgPiel A 2AR WA Q)
oot & 7olw, o}x Mol el e o)
Ao Be AzAel A Bl A= AT
SERERE S DI

V.4 &

B dFo| A= WMo pulsed Nd:YAG ¥
0] 2] (SUNRISE Technologies, U.S.A.,, 1.5 Watts,
10 pps) S o] &% X 2"A(AHFH)H BA
Q] scalpeld o] 48 X 2AAE(HETE) F
1-14d 5o AHAARE FnAH R
¥, #Ase o] AAE dUH.

L S8 27
HE2ZANE 594 ol Fol Hef Y X
o gle] AAA AR BT ATl
Me 79 o Fd HAAAH 2AE el
A
2 22 47
@ d2FAA 27 AFAA
9] Hfel A
@ A9 3= ARZAA 29 FE A2bE o]
11 -144e] d7A= s} A= §
Aol AAF| o] FoJF I o] T EFo
A8} AL F-Arsled o
@ AZzAL AYPFAM 27| AFHAA
Z FX YA 9 HAo| A3l er o
F7ol vls) AfAA e} 2d A= A4
=%
@ 27 Foe FT ZF0NA A
£ ¥4,

e

F 94FAx

% A4

ojAtel A2 Mol WMo A} pulsed Nd :
YAG oA &3 X2A-AMEF] A#7}
scalpel 2 ©| 43 750 wls) %z AAHNUA
o, HolAE o] 43 AL £F 2 €39 A

T OES X
8 £F 35 ¢

_

¥39 g2, 3 298,
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AAA 4 AR TR WAL oA
& Tego AedAsd TAdd A
o2 o149 4 U Aol

Huzd

. Maiman TH. Stimulated optical radiation
in ruby. Nature 187 : 493 — 494, 1960

. Javan A, Bennett WR, Herriott DR.
Population inversion and continuous
optical maser oscillation in a gas discharge
containing a HeNe mixture. Physical Rev
6 : 106 -110, 191

. Patel CKN, McFarlane RA, Faust WL.
Selective excitation through vibrational
energy transfer and optical maser action in
N2 -COQ:z Physiol Rev 13 : 617 -619,
1964

. Geusic JE, Marcos HW, Van Uitert LG.

Laser oscillations in Nd —doped yttrium

aluminum, yttrium gallium, and

gadolinium gamets. Appl Phys Lett 4

182, 1964

Wigdor HA, Walsh JT, Featherstone JDB,

Visuri SR, Fried D, Waldvogel JL. Lasers

in dentistry. Lasers Surg Med 16 : 103-

133, 19%

Fuller TA. The characteristics in operation

of surgical lasers. Surg Clin North Am 64
: 843849, 1984

Pick RM, Colvard MD. Current status of

lasers in soft tissue dental surgery. J

Periodontol 64 : 589 —602, 1993

Miserendino LJ, Pick RM. Laser in

dentistry. Quintessence publishing Co.

pplN - 216, 1995

Kiethaber P, Nath G, Moritz K. Endoscopic

of massive

control gastrointestinal

hemorrhage by irradiation with high power



Neodymium : Yag laser. Prog Surg 5 :
140 -155, 1977

10. Kutasch VK. Lasers in dentistry :

Comparing wavelengths. J Am Dent Assoc

124 : 49-54, 1993

Pick RM. Using lasers in clinical dental

practice. J Am Dent Assoc 124 : 37 -47,

1993

Pick RM, Powell GL. Lasers in dentistry

. Soft tissue procedures. Dent Clin North

Am 37 : 281 —296, 1993

White JM, Goodis HE, Rose CL. Use of

the pulsed Nd : YAG laser for intraoral

soft tissue surgery. Lasers Surg Med 11 :

455461, 1993

Frame JW. Carbon dioxide laser surgery

for benign oral lesions. Br Dent J 158 :

125 - 128, 1985

Pick RM, Pecaro BC, Silberman CdJ. The

laser gingivectomy : The use of the CO:

11

12.

13.

14.

15.

laser for the removal of phenytoin

hyperplasia. J Periodontol 56 : 492 —4%,

1985

Pick RM, Pecaro BC. Use of the CO:

laser in soft tissue dental Surgery. Lasers

Surg Med 7 : 207 -213, 1987

17. Maillard GF, Geinoz J. Argon laser
photocoagulation of various angiomas. Br
J Plast Surg 38 : 156—-162, 1985

18. Hylton RP. Use of CO:z laser of

gingivectomy In a patient with Sturge —

16.

Weber disease complicated by dilantin
hyperplasia. J Oral Maxillofac Surg 44
646 — 648, 1986

19. Kaminer R, Liebow C, Margarone JE,
Zambon JJ. Bacteremia following laser and
conventional surgery in hamsters. J Oral
Maxillofac Surg 48 : 45—48, 1986

20. Petrungaro PS. A histologic study of

300

wound repair produced by the carbon
dioxide laser in oral mucous membranes of
the beagle dog(Thesis).
Northwestern University, 1989.
McCullom YA. A histologic study of oral
wounds created by the Nd:YAG laser,
scalpel, and electrosurgery(Thesis). Chicago
. Northwestern University, 1990

. Abergel RP, Lyons RF, Castel JC, Dwyer
RM, Uitto J. Biostimulation of wound
healing by lasers: Experimental approaches

Chicago:

21.

in animal models and in fibroblast
cultures. J Dermatol Surg Oncol 13 :
127 —133, 1978
. Kana JS, Hutschenreiter G. Effect of
low — power density laser radiation on
healing of open skin wounds in rats. Arch
Surg 116 : 203296, 1981
24. Romanos GE, Pelekanos S, Strub JR.
Effects of Nd:YAG laser on wound healing
processes: Clinical and immunohistochemical
findings in rat skin. Lasers Surg Med 16 :
368 — 379, 1995
25. Trylovich DJ, Cobb CM, Pippin DJ,
Spencer P, Killoy WJ. The effects of the
Nd:YAG laser on in vitro fibroblast
attachment to endotoxin — treated root
surfaces. J Periodontol 63 : 626 —632, 1992
26. Spencer P, Trylovich DJ, Cobb CM.
Chemical characterization of lased root
surfaces using Fourier transform infrared
photoacoustic spectroscopy. J Periodontol
63 : 633-636, 1992
. Morlock BJ, Pippin DJ, Cobb CM, Killoy
WJ, Rapley JW. The effect of Nd:YAG
laser exposure on root surfaces when used
as an adjunct to root planing : An in vitro
study. J Periodontol 63 : 637 —641, 1992
28. Strong MS, Jako GJ, Polany T, Wallace



RA. Laser surgery in the aerodigestive
tract. Am J Surg 126 : 529533, 1973

29. Colvard MD, Kuo P. Managing aphthous
ulcers : Laser treatment applied. J Am
Dent Assoc 122 : 51 —53, 1991

30. Tuffin JR, Carruth JAS. The carbon
dioxide surgical laser. Br Dent J 149 :
255 — 258, 1980

31. Abergel RP, Dwyer RM, Mecker CA,
Lask G, Kelly AP, Uitto J. Laser
treatment of keloids: A clinical trial and
in vitro study with Nd:YAG laser. Lasers
Surg Med 4 : 291 -295, 1934

32. Listgarten MA. Similarity of epithelial
relationships in the gingiva of rat and
man. J Periodontol 46 @ 677 —682, 1975

33. Takata T, Nikai H, Ijuhin N, Okamato
H. Ulirastucture of regenerated junctional
epithelium after surgery of the rat molar
gingiva. J Periodontol 57 : 776 — 783, 1986

34. Henning FR. Healing of Gingivectomy
wounds in the rat: Reestablishment of the
epithelial seal. J Periodontol 39 : 265 —269,
1968

35. Sabag N, Mery C, Garcia M, Vasquez V,
Cueto V. Epithelial attachment after
gingivectomy in the rat. J Periodontol 55
1 136-141, 1983

36. Braga AM, Squier CA. Ultrastructure of
regenerating junctional epithelium in the
monkey. J Periodontol 51 : 386 —392, 1980

37. Odland G, Ross R. Human wound repair
I : Epidermal regeneration. J Cell Biol 39
1 135151, 1968

38. Krawczyk WS, Wilgram G. Hemidesmosome
and desmosome morphogenesis during
epidermal wound healing. J Ultrastruct Res
45 B-101, 1973

301

39. Taylor R, Shklar G, Roeber F. The
effects of laser radiation on teeth, dental
pulp, and oral mucosa of experimental
animals. Oral Surg Oral Med Oral Pathol
19 : 786 -79%, 1965

. Rossman JA, McQuade MJ, Turunen DE.
Retardation of epithelial migration in
monkeys using a carbon dioxide laser: an
animal study. J Periodontol 63 @ 902 —907,
1992
Zweig AD, Meierhofer B, Muller OM,
Mischler C, Romano V, Frenz M, Weber
HP. Lateral thermal damage along pulsed

laser incisions. Lasers Surg Med 10 :
262 — 274, 1990
£94, AFF 24, AEFD YA A
CO: #HelAE o] &3 A2 HA&F
Aloe VeraZ} X344 ol w|A: & o
x| 528312 24 : 283302, 194
. Pecaro BC, Garehime WJ. The CO: laser
in oral and maxillofacial surgery. J Oral
Maxillofac Surg 41, : 725728, 1983
. Pogrel MA, McCracken KJ, Daniels TE.
Histologic evaluation of the width of soft
tissue necrosis adjacent to carbon dioxide
laser incisions. Oral Surg Oral Med Oral
Pathol 70 : 564 —568, 1990
45. Arcoria CJ, Steele RE, Vitasek BA,
Wagner MJ. Effects of coaxial CO2/Nd:
YAG irradiation on periodontal wound
healing. Lasers Surg Med 12 : 401 —409,
1992

46. Panjehpour M, Overholt BF, Milligan A,
Swaggerty MW, Wilkinson JE, Klebanow
ER. Nd:YAG laser induced interstitial
hyperthermia using a long frosted contact
probe. Lasers Surg Med 10 @ 16—24, 1990

41.

42.



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

LEGENDS FOR FIGURES

. Normal gingiva and dentogingival junction in the rat{ X100).
2. Control group at the lst day( X100) and higher magnification of the area in the

box{ X 300).
The wound surface was covered by blood clot and inflammatory cells.

. Experimental group at the 1st day(x100) and higher magnification of the area in

the box( x300).
The wound surface was covered by blood clot and char. The connective tissue

showed the vacuole formation, degenerative change and decrease in cellularity.

. Control group at the 2nd day( X 100) and higher magnification of the area in the

box( % 200).
The epithelium began to migrate from remaining oral epithelium in the wound
margin. A little coagulum remained on the wound surface and inflammatory cell

infiltration and granulation tissue were observed in connective tissue.

. Experimental group at the 2nd day( X100) and higher magnification of the area in

the box( x200).

Blood clot and necrotic tissue were observed on the wound surface. The epithelium
began to migrate from adjacent keratinized oral epithelium. The vacuole formation
and degenerative change were observed in connective tissue but inflammatory cell

infiltration was scarce compared to the control group.

. Control group at the 3rd day( x100) and higher magnification of the area in the

box( X 200).
Newly formed oral and sulcular epithelia were observed.

. Experimental group at the 3rd day( X100) and higher magnification of the area in

the box{( X300).
A little necrotic tissue remained on the epithelial surface.
Slightly degenerative change was persistent in loose connective tissue(¢)

. Control group at the 5th day( X100) and higher magnification of the area in the

box( X 200).
The keratinized process could be observed in newly formed oral and sulcular
epithelium(¢), and the gingival margin and junctional epithelium were formed.

The rete peg was formed in oral epithelium.

., Experimental group at the 5th day( X100) and higher magnification of the area in

the box( x300).

The genesis of new junctional epithelium that appeared internally to stratum
corneum of the sulcular epithelilum was evident. The gingival margin formed
partly. The cells and fibers of underlying connective tissue increased but

inflammatory state and granulation tissue were persistent.
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Fig. 10. Control group at the 7th day( X100) and higher magnification of the area in the
box{ X 200).
The significant keratinization of sulcular epithelium, increased gingival thickness,
newly formed rete peg of oral epithelium were observed.

Fig. 11. Experimental group at the 7th day(x100) and higher magnification of the area
in the box( % 200).
The keratinization of sucular epithelium, formation of the gingival margin and
junctional epithelium, and functionally oriented fiber in connetive tissue were
observed.

Fig. 12. Control group at the 11th day(x100) and higher magnification of the area in
the box( x 200).
The formation and attachment of junctional epithelium were completed, similar to
normal gingiva.

Fig. 13. Experimental group at the 11th day( X100) and higher magnification of the area
in the box( x200).
The formation and attachment of junctional epithelium were completed but its
thickness was thin, compared to normal gingiva(Fig. 1).

Fig. 14. Control group at the 14th day( X100) and higher magnification of the area in
the box( X 200).
Healing was completed.

Fig. 15. Experimental group at the 14th day( X100) and higher magnification of the area
in the box( X200).
Healing was completed.

Abbreviations

B : Bone Be : Blood clot

C : Cementum CT : Connective Tissue

Ep : Epithelium Je : Junctional epithelium

Oe : Oral epithelium S : Sulcus

Se : Sulcular epithelium
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— Abstract —

Wound Healing After Gingivectomy Using Pulsed
Nd : YAG Laser In The Rat

Ok —Su Kim, Hyun — Ju Chung
Dept. of Periodontology, College of Dentistry, Chon —nam National University

Recently, dental laser have been applied for removal of soft tissues, hemostasis and
blood coagulation, removal of benign and malignant tumor, treatment of leukoplakia,
aphthous ulcer and herpetic lesion, implant second surgery, removal of granulation tissue,
frenectomy, clinical crown lengthening, gingivectomy, gingivoplasty, and treatment of dentin
hypersensitivity. Even though the frequency of laser treatment is increasing, the research
on the healing process after gingivectomy using pulsed Nd : YAG laser is very rare. The
purpose of this study was to observe and compare the wound healing after gingivectomy
using scalpel and pulsed Nd : YAG laser in the rat.

Gingivectomy was performed using pulsed Nd : YAG laser(SUNRISE Technologies,
US.A., 1.5 Watts, 10 pps) on the buccal gingiva of right maxillary first molar and using
scalpel(No.lZ) on the contralateral side. Those sites treated by surgical scalpel were
designated as the control, and by pulsed Nd : YAG laser as the experimental group.
Animals were sacrificed at 1, 2, 3, 5, 7, 11 and 14 days postoperatively, and specimens
were histologically observed under light microscope.

The results were as follows :

1. Clinical observation
Normal color and shape were observed at the 5th day in the control group and the
7th day in the experimental group.

2. Histologic findings

1) In the control group, denser inflammatory infiltration was observed.

2) Epithelialization started at the 2nd day in the control group, similar to the
experimental group, and completed at the 11th to the 14th day postoperatively.

3) In the experimental group, connective tissue showed the vacuole formation and
degenerative change during early healing period. Healing of connective tissue was
slower in the experimental group than in the control group by 2 days.

4) In the both groups, wound healing was completed at the 2nd week.
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From this study, gingivectomy using pulsed Nd : YAG laser seems to result in a little
delayed wound healing process, compared to the gingivectomy using scalpel. Considering
the clinical advantages of laser surgery, pulsed Nd : YAG laser might be useful device for

gingivectomy.
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