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Abstract: Tibial defect, or fracture is very routine musculoskeletal case which brings fully uncomfortable and painful
situations to patient. Moreover, it has long hospitalization period because of its risk of non-union. There are many
studies using ultrasound, vibration, and laser for bone regeneration to figure out fast bone healing. Among them, Low
Level Laser Therapy (LLLT) is already known that it is very easy to treat and may have positive effect for bone
regeneration. However, LLLT has uncertain energy dose because of scattering and absorption of laser in tissue. In
this study, we used interstitial LLLT to treat tibial defect in animal study. The Interstitial LLLT can overcome some
limitations caused by laser scattering or absorption in tissue medium. The results were evaluated using u-CT which
can calculate X-ray attenuation coefficient and bone volume of bone defect area. These results showed that interstitial

LLLT may affect fast bone healing process in early phase.

Key words: bone, tibia, low level laser, laser therapy, bone regeneration, interstitial

ARl <Jsh 4 B 4 9l 243
F shtoleHl]. 1 3 4B AAS TAS Agsie
% 15 Aas

ko] A B ool ol ot RS0 Y

I

sagolct. v]2 WAR YU AFANE (US National
Center for Health Statistics, NCHS)2] 1992 A}z o
w2, 492,000719] & o] uid Ayt E3 A

Corresponding Author : Byungjo Jung

Yonseidae-gil, Wonju, Gangwon-do 26493, Republic of Korea
TEL: +82-33-760-2956 / Mobile: +82-10-2234-9134

E-mail: bjung@yonsei.ac.kr

o] =82 20159 A (9|2 o] A0 2 FEHATA
£ho) 2 912 whol el a9l 94 ] AL 1AL 2179 2010-
00757).

2 a4 Ao 1) B 1850 ANNE A
glos, 4 Akelo] wet wlg W ARl Lot
& Hol2harl A ArH2].

&9 glo|# A EHLow Level Laser Therapy)2 %]
2 38 Wyl Peln AREAe 43 9 54 74e)
s ol Am avE Hole Aow dEA QlTH3,4].

53], 600~660 nm tieo] ol A BAsHE
=

ALH5]. o3t Bdet 28-S olgsto] AR R, Zehl
A 5o Aras Hol7] 9Ijt bt Al=Eol 4 &
ofoflA] o] FofA|aL QItH6,7]. ERF BH, ETE 5
=47 Ao Az oA whE Aol it A
EOMAHA A= FolHE A& A5 ARIZE YEhaL
UTH8,9]. A=Y HolA A== Al 9 = Aol
27] &3} Bl Hofsto] whE IES Helvkal 4
9ltH10,11].

SAEE B FH O] S4=(absorption), Algh(scattering)

o rl

=

2 1oy
B

147



148

o,
u
b
A
i’,
Hu
2
>
o
o
of>
oflt
B
i

)
)
o
>
i’,
il
iz
WE
o

I
o
ox
jiacs

L ES

off ofgt F AuA &AL HARARYHANA 283 ==
At F AL Yajasr Ageith. B vl v
3 £ 54t dA AR 5z ddEe
A F ollvAe 2= ofgee Fal UrH12]. ol

= A 220 AT ZEAA L] A& oA
AAX = FLshe, wo] Zlo], Fuo| FA| Sof ut
A g A mo] Wajasr 2-get
e T SR & =2elMe

st7] giet el A
@ dolA Axgol AgrE|dict. o] &Y dol4E Fat
of, E3lof EAISHE Wekdl o] o3 F T4 @ A
FolAe] Aaa Bl gat Alwke AN 38 4 gk o
Mol F W AR SR weh, 4gR9lolA] B
2% A3 B oA FS fEE 5 gom, EwAl
o4 Ba s AThHoR B F Ul 2 9
HIEEEAE RS B R IC)

B R, 7129 W49 dolHE Tivk Yo 4
A 5 ol Z2HE AFsldch. Ba £4E 420
A4d A2 dold NRS AeW F &4 199 o
A 2FaAS W B S)E BAste] A2 Anke Boiskc,

1. HE & 2olM Alag
a8 A% dold AR 98 dolA thole=g of
88 WEAS 29 13 Zo] FAstATh HolA thole

660 nm2] &, 120 mWo] Hoj&2(ML101J27,
Mitsubishi)& 7FA|™, &2 ¢Hg3t 9 24 Aoj& ¢13)
TEC AEZ2{(TCM1000T, Thorlabs) @ #|o]#] tlo]Q
T =gto|(IP500, Thorlabs)7} <12% #lo]A tho|et
u}-2-E (TCLDMY, Thorlabs)ol A2 =)t}

TE oA tolet AARS MEF NRE FI8 #
ARE o83t ZrH7L 7 29 o] ARE ek A&t
g4 22 H = 125 um? FoJZ7 Y (core and cladding)
< 7= §8 G (FGL105LCA, Thorlabs)s AR5}

s

Holdin
. Attachable

Structure

| ¢ [

| Stainless Needle (

Optical Fiber ( Core / Cladding )

T8 2. 4 Zene TaE,
Fig. 2. Schematic diagram of interstitial laser probe.
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Fig. 1. Schematic diagram of interstitial low level laser therapy system.
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Fig. 3. u-CT images of control group (a), test group 1 (b) and test group 2 (c) at 0, 2, 4 weeks after treatment.
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Fig. 4. Measured X-ray attenuation coefficient at 2 weeks (a) and 4 weeks (b) after treatment.
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Fig. 5. Measured bone volume at 2 weeks (a) and 4 weeks (b) after treatment.
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