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— Abstract

AN EXPERIMENTAL STUDY ON THE EFFECT OF LASER ON SOFT TISSUE HEALING

Young-Wook Park, Jae-Hyun Jang, Jung-Hwan Kim, Jung-Min Park, Suk-Keun Lee*
Department of Oral and Maxillofacial Surgery, 'Department of Oral Pathology,
College of Dentistry, Kangnung-Wonju National University

Objectives: This study is aimed to compare the wound healing processes between conventional scapel
wound and Er,Cr:YSGG (Erbium,Chromium, Yttrium, Scandium, Gallium, Garnet) laser wound using
experimental animals.

Experimental Design: Two types of wounds were made by linear and round incisions using scalpel and
Er,Cr:YSGG laser, respectively, on the thigh of Sprague-Dawley rats. Sprague-Dawley rats were serially
sacrified as follows: post operative 12, 24, 48 hours, and 3, 7, 14 days. The skin wounds were grossly and
microscopically analyzed during the healing period.

Result: The Er,Cr:YSGG laser incision showed better wound healing for the linear incision experiment
than the scapel incision. Whereas the scapel incision showed better wound healing for the round incision
experiment than the Er,Cr:YSGG linear incision. As the Er,Cr:YSGG laser damage in the round incision
experiment could be much increased compared with the round incision by scapel. So, the round incisions by
the Er,Cr:YSGG laser were resulted in the poor wound healing compared with those by the scapel.

Conclusion: The Er,Cr:YSGG laser is more favorable for the fast linear incision, while the scapel is
more favorable for the modified round incision.
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Fig. 1. A, B: Wound making with Er,Cr:YSGG laser
C, D: Wound making with # 15 scapel
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Fig. 2. Photomicrographs of linear wound healing after scalpel incision or Er,Cr:YSGG laser incision.

A: Scalpel-incised linear wound healing. B: Laser-incised linear wound healing. A1, B1: after 12 hours, A2, B2: after 24
hours, A3, A4, B3, B4: 48 hours, Ab, A6, B5, B6: 3days, A7, A8, B7, B8: after 7 days, A9, A10, B9, B10: after 14 days.
linear incision: arrow

Magnification ratio is depend on a bar ruler in each panel.
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Fig. 3. Photomicrographs of round wound healing after scalpel incision or Er,Cr:YSGG laser incision.

At Scalpel-incised round wound healing. B: Laser-incised round wound healing. A1, B1: after 12 hours, A2, B2: after 24
hours, A3, B3: 48 hours, A4, Ab, B4, B5: 3days, A6, A7, B6, B7: after 7 days, A8, A9, B8, B9: after 14 days. Round incision
margin: asterisk (*)

Magnification ratio is depend on a bar ruler in each panel.

226



X
re
BN
g
ok
%N
lo,
P
2
=
=1l
2
e
ik
[¥
o,
&
3o
e r
=
o,
>
rlr

Tol| ogk Ao} e E w e &
A 2 a7 =A LA AuA| e S 3
Adogtel s A2 A4 ole gera sl
Pecaro®} Garehime 774U 9424 HAE CO; #olA
ZAAN FHSH =F 28 9 FF°] 2 v Afe
FEET |89 Arud AdE e, 2 olf= CO: ¥
ojA Al & k& 2] STt SR s TSt
Aol =] 7] Wi olekal Ha1stsd
Ioana 5 %9 Er,CriYSGG #lolA ARgAle] &
BAR7E AR 23S BTk et S 228
A Ball T 7 Q3 Eateld] AR Afol7}
slom, golAd o Fde AAE 20~40um9
hyalinized or coagulation zone< WEMIITE QAR gH A
X 72w YA or dAds FaEE ARG AL
AT o] 2AELErCriYSGG o7t &8 o &
gozy e Po|AET 2Ad 259 s o A
H3lth= As dAlgt)

o] ot} Fisher 5& CO, #olAd o A4t
I

B A7AY} 2A8A LA AAge] AAA &
TE o] 43 A% AAY X o] FoARAT & F A
7b de W E-E YolAE o] &3 Af FEEE ©f
43 Ao vlg] W2 X FFE BAn gEo] AL E
A e FE BAFY. T 9 AERAME F
EEE o848 A9 Af P 2] 28 IS B
A Bl w A A Fgol et Hhdo] #olAE o] &3t
9g ALR e 29 A daAg §etxog 24
o] Al FFE HAFAAY, ol AXFY HAHe F
ERE o|&dte A A oA E o] &3t E® vl
WA W] ANE AP 4= A I AERE P4}
7] g3t dolAE A gdhe ASE FEEE o] Este A
I} v WA GAZE 2o A4FE Folof oz o]Flo] =
2] &g gL F= Ao Algdt

2 A74A% 98 AERAM = Er,CriYSGG #olA 7t
ARG AANT)E Aor #2AEHEY o]E FA)e

Er,CriYSGG #lolA A7} 43 Aefeh 2ol A
NG ] o, golA A} A7 2ANSS
AR 2A-sHA] K3tG7] Wil B9 AHAFE

ol Aoz Azt a2 dedl 4143 AMge) A
NellAe FEEE ol 4a Alu Fudt A A f 27}
£ Holug % Er Cr:YSGG #olAe A Aoy

Aol 2o[X ZAL} HZEA] A|7R0l O|X|= &gkl et oA

Aggel 714 BPoz 98 Aee 2 AT 23
g AN E Er,CriYSGG #HolA g EHA 08 AHE
F o, 97 e B f jAdE oz wd
& 7bedol Sl Ao nEs

B go]A (Waterlase™, YSGG Dental Laser,
BIOLASE Technology, Inc., 4 Cromwell Irivine, CA
92618, U.S.A.) & ¢&3 Er,Cr:YSGG #olA& vl
2 a7kl AuRldezl 1 AAlolu AR, 285 Sl
tiste] de] deAA] X Aotk a2y, A SAs

=
o A=Y 3=} oA Qlom, fJoA] nEs| B
e el & FHCE w83 77 )
T ARG, B AdM e it FEE9) vt &
W ol Al o 3 A i 484 #Es Bt
A stglon, FFRE TheFe Ao oA, 4384 o
TE Bl o] dWHAQl ekl o FEyY Bz
5o UAS e Mo A AT F s B
& AT} ;o] glojok & Aotk
V.2 E

R ATE Az4 AN AR ol gy u e ¢
Z9} A o5 AT F IS Ao 3 =
Er,CriYSGG ol Aol o AW 23] & 3 < v
w37l st AFHAG, AN FE=
Er,Cr:YSGG #lo]A (4watt, A&RE)0] o3 95 47|
T 12X3E, 24417, 48417, 39, 7Y, 14Y9] A A
Y& 2AGAH 0 2 At o) 22 475 At
1) AAg 9] AAHdM e FEZd vl&l Er,CriYSGG &l
olA7} ¥ WE XF FFE HY1 & F ukEzZ o]
A71A] kst
2) AT Ao AA A= FEE7} Er,CriYSGG
o|AETHY U A P BTt
9ol Axts FgelH, Er,Cr:YSGG dlolA & &L A7t
o] 2+ 5909 A7) Aol & vla] 27 A
FE 7k ARH o R AnAoRE et 24 whE
T2 9S Ao AlsdEY

=9

~

=

Ean

References

1. Genovese MD, Olivi G : Laser in paediatric dentistry:
patient acceptance of hard and soft tissue therapy. Eur J
Paediatr Dent 9 : 13, 2008.

2. Gross AJ, Herrmann TR : History of lasers. World J Urol
25 1 217, 2007.

3. Celik EU, Ergucu Z, Turkun LS et al : Effect of different
laser devices on the composition and microhardness of
dentin. Oper Dent 33 : 496, 2008.

4. Taria G : Clinical, morphological, and ultrastructural
aspects with the use of Er:YAG and Er,Cr:YSGG lasers in

227



CHtetoto & gazi el nfets|x]: Vol. 31, No. 3, 2009

restorative dentistry. Gen Dent 56 : 636, 2008.

5. Nova Hambersom Minas, Joerg Meister, Rene Franzen et
al © In vitro preliminary study to evaluate the capability of
Er,Cr:YSGG laser in posterior teeth root-canal preparation
with step-back technique. Lasers Med Sci 24 : 7, 2009.

6. Eshom DS @ The Er,Cr:YSGG laser periodontal surgery.
Pract Proced Aesthet Dent 20 : 433, 2008.

7. Asli Secilmis, Subutayhan Altintas, Aslihan Usumez et al
: Evaluation of mineral content of dentin prepared by
erbium, chromium:yttrium scandium gallium garnet laser.
Lasers Med Sci 23 : 421, 2009.

8. Arlene Tachibana, Marcia Martins Marques, Julia Maria
Pavan Soler et al : Erbium, chromium:yttrium scandium
gallium garnet laser for caries removal: influence on bond-
ing of a self-etching adhesive system. Lasers Med Sci 23 :
435, 2009.

9. Jetter C : Soft-tissue management using an Er,Cr:YSGG
laser during restorative procedures. Compend Contin Educ
Dent 29 : 46, 2008.

11.

12.

13.

14.

15.

16.

J Healthc Mater Manage 5 : 27, 1987.

Barak S, Kaplan I, Rosenblum I : The use of the CO: laser
in oral and maxillofacial surgery. J Clin Laser Med Surg 8
169, 1990.

Midda M, Renton-Harper P : Lasers in dentistry. Br Dent
J 170 : 343, 1991.

Moritz A, Gutknecht N, schoop u et al : The advantage of
COq-treated dental necks, in comparison with a standard
method: results of an in vivo study. J Clin Laser Med
Surg 14 : 27, 1996.

Lanzafame RJ, Rogers DW, Naim JO et al : The effect of
CO: laser excision on local tumor recurrence. Lasers Surg
Med 6 @ 103, 1986.

Lanzafame RJ, Rogers DW, Naim JO et al : Reduction of
local tumor recurrence by excision with the CO: laser.
Lasers Surg Med 6 : 439, 1986.

loana M, Lewis R, Andrew I : Effects of an erbium,
chromium: yttrium, scandium, gallium, garnet laser on
mucocutanous soft tissues. Oral Surg Oral Med Oral

10. Domin MA, Fisher AE : Laser surgery—the future is here.

A7} AekA
$HWU S 210-702
FUE A5l AR 12064

ez s A7 s paekebn el st ma
sl &

A Heed 20084 128 31

AR =hE 20094 044 302

228

Pathol Oral Radiol Endod 82 : 386, 1996.

Reprint Requests

Young Wook Park

Department of Oral and Maxillofacial Surgery, College of Dentistry,
Kangnung-Wonju National University, Gangneung, 210-702, KOREA
Tel : 82-33-640-3183  Fax : 82-33-640-3103

E-mail : ywpark@nukw.ac.kr

Paper received 31 December 2008
Paper accepted 30 April 2009





