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Abstract Recently, laser therapy has been widely used for treating portwine stain (PWS) and other vascular
lesions. However, the mechanism of the vascular injury during the treatment process is still not clear. In this paper,
a hamster dorsal window chamber model is constructed to investigate the dynamic change of the vessel during pulsed
laser treatment. A CCD camera and microscope are used to capture the dynamic variation of microvessels after
1064 nm laser pulse exposures. Experimental results show that the vessel continues expansion with the increasing of
the radiant exposure, and vasoconstriction appears when the energy accumulates to a certain value with a single laser
pulse. After multiple laser pulse irradiation, vessel expansion, blood coagulation and vasoconstriction are observed.
These results may provide useful feedback for the treatment of PWS by near-infrared long wave laser.
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Fig.1 (a) Hamster dorsal window;

(b) experimental system
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Table 1 Parameters of laser
Parameter Value
Wavelength /nm 1064
Pulse width /ms 0.3
Speckle /mm 2
Energy density /(J/cm”) 20~57
Pulse number n, 1~3
Frequency f /Hz 1~10

3 SLEERHIE
3.1 HOtREEME R K

S il A [R) B 2 K e O% CRE % R
F=57 J/cm?® B f=10 Hz Bk th ¥t n, = 3) B4 &
3 514 100, 145,160,200 pm B A [ 1L 45 . 45
AT 2. B H R UL A [ 2 80806 B A (8] 1
BLATRE R A B A I R K I A PR 4N L Il
Bollem LR EL B e . B TR A TR L ELAR
I3 £T 40 M i (I 75 B S B AR 22 57 AR R
[ei) 1L A6 A= PREE A, T 2% 55 T e BB 1t B (25 AN A ]

0304001-2



FRICIHAF -

1064 nm #OE G LT 5 0 30 3522 1

B 2 OB E MEEA L (F=57 J/cm’® ., /=10 Hz.n,=3),
() MWK (b MABMEEL; (o MmEYWRHEREIR: (D mEHK
Fig. 2 Blood vessel before and after laser irradiation (F=57 J/em*, f=10 Hz, n,=3). (a) Vessel expansion;

(b) blood coagulation; (c¢) thread-like appearance of the treated vascular segment; (d) vessel disappearance
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Fig. 3 Blood vessel heat effect with various incident fluences. (a) Before laser irradiation; (b) 20 J/em® single pulse; (¢) 30 J/cm®

single pulse; (d) 50 J/cm?® single pulse; (e) 57 J/em?, 5 Hz double pulses; (e) 57 J/ecm®, 10 Hz double pulses
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Fig. 4 Dependence of the target vessels diameter

on the laser fluence
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Fig. 5 Blood vessel varies with time before and after laser irradiation (F =57 J/cm®, f=10 Hz, n, =3). (a) Before

irradiation; (b) 30 s after irradiation; (c) 30 min after irradiation; (d) 1 h after irradiation; (e) 1.5 h after

irradiation; (f) 2 h after irradiation
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Fig. 6 Variance of the blood vessel diameter with time
after irradiation (F = 57 J/em®*, f =
10 Hz, n,=3)
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Fig. 7 Blood vessel morphology varies with time before and after laser irradiation (F=57 J/cm®, f=10 Hz, n,=3). (a)

Before irradiation; (b) 30 s after irradiation; (c) 30 min after irradiation; (d) 1 h after irradiation; (e)

1.5 h after irradiation; (f) 2 h after irradiation
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Fig. 8 Variance of the blood vessel diameter with time

after irradiation (F=57 J/em’, f=10 Hz, n,=3)
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