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Abstract ; The objective of this study was to determine output power for skin incision in 0.3 mm spot diameter CO,
laser by measuring (1) the wound depth, (2) initial dermal tissue damage, (3) degree of wound healing at different
power (4W, 5W and 6W) in beagle dogs. Three healthy 2-year-old beagle dogs were used. Four 2 ¢m straight skin
incisions were made with 0.3 mm spot diameter CO, laser on the each dog’s both side of dorsal midline in three
beagle dogs. The skin incisions were performed for 10~15 seconds for same dosage. And then each wound was closed
with surgical stapler. At 0, 3, 7 and 14 days after initial wounding, each wound was taken for histological observation.
On macroscopic and microscopic observation, initial incisional wound did not show difference in three group. And
also re-epithelialization, dermal tissue damage and inflammatory response did not show significant difference among
groups. This study reveals that 4W, SW and 6W may be suitable output power in 0.3 mm spot diameter CO, laser
for the skin incision in beagle dogs.
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Fig 1. The incisional wounds (2 cm) on both sides of the dorsal
midline of the dog. The same output power was given at the
same level of the skin. For histopathological examination,
insional wounds were taken immediately after wounding (row
A), postoperative day (POD) 3 (row B), POD 7 (row C), and
POD 14 (row D).



Fig 2. Measuring the incisional depth using ACT-2U program
in dogs (Incisional depth = (a+b)/2).

Table 1. Grading of the epidermal re-epithelialization process

Descriptive appearance Rank

Normal epidermis

Hyperplasia

5
4
Thin epithelium 3
Incomplete re-epithelialization 2

1

No re-epithelialization
Crater 0

The worst result (crater) was ranked 0 while the best result was
ranked 5.
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Fig 3. Measuring the degree of dermal tissue damage using
ACT-2U program in dogs (Degree of dermal tissue damage =
(atb+ct+d+e+f)/6).

Table 2. A grading system for the dermal inflammatory
reaction

Descriptive appearance Degree
Normal 0
Mild 1
Moderate 2
Severe 3

The worst observed finding (severe inflammation) was ranked 3
while the best observed result was ranked 0.

Table 3. A grading system for the hypodermal recuperation
evaluation

Word description Grade
Perfect union 9
Union +mild fibrosis 8
Union +moderate fibrosis 7
Union +Fibrosis +mild inflammation 6
Union +fibrosis +mod. Inflammation 5
Union +mild inflammation 4
Union +mod. inflammation 3
Union +severe inflammation 2
Apposition 1
Debhiscence 0

The worst result was graded 0 (dehiscence), while the best result
was graded 9 (perfect union).

(p<0.05), Mann-Whitney U testS ©|-&3}o A}E AL 2
A THa = 0.05).
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Fig 4. Macroscopic appearence of wounds after skin incision by CO, laser in dogs. (A): 4W skin incision. (B): SW skin incision

(C): 6W skin incision.
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Table 4. Skin incisional depth by CO2 laser with different
output power in dogs (n=3)

Output power Skin incisional depth (mm)

4w 1.83 £ 0.430
5W 1.75 £ 0.240
oW 1.88 +£0.380

Data are expressed as mean + SD.

Table 5. Fourteen days follow-up of the re-epithelialization
process (n=13)

Output Epithelial parameter®

power POD® 3 POD 7 POD 14
4W 1.0+0 2.7+1.20 33+1.20
SW 1.0£0 20+0 33+1.20
6W 1.0£0 20+0 33+1.20

*Data are ‘expressed as meantSD based on the re-
epithelializationgrading system presented in Table 1.
®Postoperative day

3 O1F AR Aot PP BT, 3
e %ﬂ?—t&%ﬂ Aoz HolA] Wgkh(Table 7).
[e]

Table 6. Degree of dermal tissue damage by CO, laser with
different output power in dogs (n=73)

Output power Degree of dermal damage (mm)

4W 0.24 +0.060
SW 0.32+0.050
oW 029+ 0.050

Data are expressed as mean * SD.

Table 7. Fourteen days follow-up of inflammatory reaction
(=3)

Output Dermal Inflammatory reaction®

power POD* 3 POD 7 POD 14
4W 3.0+£0 2.0+ 1.00 2.0=1.00
5W 200 2.0+ 1.00 1.7+ 0.60

6W 23:+0.60 20=0 2.0+ 1.00

Data are expressed as mean + SD based on the dermal inflammatory
reaction grading system presented in Table 2.
®Postoperative day

Table 8. Fourteen days follow-up of hypodermal recuperation
evaluation (n=3)

Output Hypodermal recuperation®

power POD"’ 3 POD 7 POD 14
4W 1.0+0 3.7+2.90 47+£230
SW 1.0+0 2.0+1.00 57+1.20
6W 1.0+0 3.0+£1.00 6.0+ 1.70

*Data are expressed as mean + SD based on the hypodermal
recuperation evaluation grading system presented in Table 3.
"Postoperative day



Hlgde] wREE

294 (Table B).

O

it

e
B
_2&
N

T °M(12). -‘5}11‘3& oA
,/(-]7” '<"$l )"‘* OT"? Q:%:_L] 7},
o gk EHOLE A zs o]
] Ago] o]FojR|5L 9

.rd
Y

TH2,7,8,12,18).
CO, HlolAE o] &3t HREANA [EB(W) x AlZH/Z
AR WA (ecm?)jel Wt ZAFFo] AAHER 04 mm 27
9] CO, #olAS} FAME 2AVFS 2= 03mm 2E 9
CO, FolA &3 3-TWE sion uade S 1
24¢] HEANE A% 2o HHE AFEAT. 03 mm
279 CO, AR 3~TW EHS d&uz IRFRE
AAEAT 3W FHo R wRG) A B ”@OW ARE-gH
4W, 5W 2 6we] HI AlZkxT} o) o))
om TW E¥0oF mEAN A= A
of Aol Adlar, HAHS $tog
% 7R kA AE g aelg
S quAdP S ugom uFAe
03mm CO, oA &EE 4W, 5
stgom, 7t 2Ed SR 74
o], 23 &4 Ax T A A
CO, #HolAE dvHo= 3
02% ZAteI9E o 0.1 mm
3 Awd wet Afolg B
mm 28& 7 CO, HolAE o83 4W, SW 18]5
6W= H|27e] BRE Al A] 247} 15%, 13% ?g 1027}
28FERew, Te] ) ZHolH+ iﬁ%%i}}‘& z}¥7}
175+ 0.240 ~ 1.88 £ 0.380% Y528k oF2] ofuix]7} S<ol
upe} A7 Sl et Mol Zole]
7F fd Ao A7hE

CO, #HlolAe] A Alell= dollifx]e]
QIR &l & 4 Uk 03 mm 2HE
o|AE ol&sl 4W, SW 12|32 6WE HEHMNEG F 7}
z}oﬂ Eq.é z]-q 1110] od _1_/\]— 2—?1:‘5' le—eﬂ-z%i z‘c_;(%

_%2101&'0)'

ﬁ?u,,m-—'

Fi\
il

e
w32
=

=)
o

F
é_J
_tloH
O

oot 1o
il
ol ¢
wo
i,
g

Qj
=

ATk(16). & Ngow 0.

L

@
g

J

o

- A3, FYoll W & XolE HolA] &ttt €O, #Heol
AE ol &% FEHEN Aol DefuAe o) zhe "B
gz AT gl Azt ojFojg oz AEA
]l Wl vls) £¥o] A & ¥ BEH 55 AAAE
4kl HiEo] ¢ ’t}(lz) Liboon & 271 A 53
22 R Ao e e ARl 7 22 HYE
HoAgr 77} Aaks} 7R 23 o] B2 F92 i) Al o)
Aoz Hewoixe 7]l Hs) #olA7}+ o

918k CO, #HolHe] 4 24

383
Ao £ Hlths Ag BASKATHE).

CO, #olAE BIE AEH F% W vle 27 A&
Ao A v g HAJ0A U] £ HAAE B
Sli= - RS 919 o drhgniel vis) vgEHe
2 ANE NPT F govz 7] AFel Ark24,12).
2 4%oa 03mm 288 71 C O2 YolAE o|&38}]

o
4W, 5W Z12]3 6WE ﬁH‘L‘VHﬁC}
O]oﬁ Al3i]

3, 7Y i 14

7} 2y

ol9je] A

Zhain,

03mm CO, #o
3 A

Hog 773 oF 2dFe] v wHE

=2 N@*oﬂﬁ 0.3 mm 2&el COo,

..../
O

golAE ol%
JHﬁ—E ARG oM d~6eW7E AE7
AATh e AR g TEe
F5) wEbA stujel Asle] A Aozt
AR TRl wr] FAlY el }
el Co, HolAe AHFE
R A A 9h A EARE] ¥
o] Fojzjo} & Aojetyl et

ﬂJr‘

2

zEusiE Yshad B o

315ict. 0.3 mm %494 CO, #o|AZR Hj27e TF 9¥
2 4w, 5W 2 6w 89 4(CW)E AF%oM 15~10
Z7 ),oﬂ Q;ﬁ 7<47H§} 7{%_‘,} ,L]H7<47H 710]’ iXL&:A}Z%I: tﬂ
Z7] NGRS el Zolrt P ER] sk
olde] Az 03 mm 2He CO, dolHE o&3 vi=xd
o) BZ DR Ao &3 ‘ﬂé%iw 4W, 5W = 6W7T
Zgrslvka Az
2102 @

. Balin PL. The CQ, laser in dermatology. Cleve Clin I Med.

1989; 56: 118-124.

. Buell BR, Schuller DE. Comparison of tensile strength in CO,

laser and scalpel skin incisions. Arch Otolaryngol. 1983; 109:
465-467.

. Dellmann HD, Brown EM. Textbook of veterinary histology.

2nd ed. Philadelphia: Lea & Febiger. 1981: 308-337.

. Finsterbush A, Rousso M, Ashur H. Healing and tensile strength

of CO, laser incisions and scapel wounds in rabbits. Plast
Reconstr Surg. 1982; 70: 360-362

. Hohenleutner U, Woltzke U, Kohz B, Landthaler M. Carbon

dioxide laser therapy of widespread epidermal nervus. Laser
Surg Med. 1995; 16: 288-291.

. Liboon I, Funkhouser W, Terris DJ. A comparison of mucosal



384

10.

11.

12.

f

AYE - BEE - &8l -

M

incision made by scalpel, CO, laser, electro-cautery, and
constant-voltage electrocautery. Otolaryngol Head Neck Surg.
1997; 116: 379-385.

. Noel B, Peter HE. Case studies. In: Veterinary laser surgery.

Ames: Blackwell Publishing Professional. 2006: 185-223.

. Polanyi TG. Physics of surgery with lasers. Clin Chest Med.

1985; 6: 179-202.

. Riggs K, Keller M, Humphreys TR. Ablative laser resurfacing:

high-energy pulsed carbon dioxide and erbium:yttrium -
aluminum-garnet. Clin in Dermatol. 2007; 25: 462-473.
Simhon D, Brosh T, Halpern M, Ravid A, Vasilyev T, Kariv N,
Katzir A, Nevo Z. Closure of skin incisions in rabbits by laser
soldering: 1 : Wound healing pattern. Lasers Surg Med. 2004;
35: 1-11.

Takac S, Stojanovic S. Characteristic of laser light. Med Pregl.
1999; 52: 29-34.

Takac S, Stojanovic S, Muhi B. Types of medical lasers. Med

. BRA)

13.

14.

15.

16.

17.

18.

CABA - BT

all

10

Pregl. 1998; 51: 146-150.

Unger WP, David LM. Laser hair transplantation. J Dermatol
Surg Oncol. 1994; 20: 525-521.

Wang X, Iscizaki NT, Matsumoto K. Healing process of skin
after CO, laser ablation at low irradiance: a comparison of
continuous-wave and pulsed mode. Photomed Laser Surg.
2005; 23: 20-6.

Weinstein C. Ultrapulse carbon dioxide laser removal of
periocular wrinkles in association with laser blepharoplasty. J
Clin Laser Med Surg. 1994; 12: 205-209.

A, dolAAze) QA AL 7PPeIsHEA. 1996;
17: 38-43.

W2, QA A, S ZTae) e nAE
GaAsH A #olxe &5 = dalx]. 2002;
19: 316-321.

A~
A%, A,

2006: 5-26.

oA &g AMe&: =AEH Ad.



