ddddstea A28 H2%
The Yeungnam Univ. Med. J.
Vol. 12. No. 2. December 1995,

Laser Hyperthermiaoi] A

At olFehet A7 el aetma

UM olZY - UMD - HIRE  ULE - HHH - x5
ddoista oshe R 4ol et
AHZ - o|ESt
A 2 AE AAstATh 22y HeolAY AL 99

Al AAFtetel F458 BAL ARG
SE&Eokl A H7HQA A& ol FAT
gojA o] ofgofellAe] &2 #olA7t T
g olgz & VIdE Bskoy v $EFofd
g} didez HA At 1961 74 &
o|AE °l&% oA &3 P 1963d of=&
ol & HolAE °] &3 AR A ] &8 F
A7 A=A e oA Feo]l thFatA|
B2 olfE T FTE FLHJAGI 7080 F
HHEE 22HQ Heolx sehe d§st
Al HAaL, 80dd Ry <t 2 93 a8
oz &&57 AZrh

19851 w| =] Daikuzono$} Joffe7} contact
probeZ 1L¢tgo 2 FAA7A]  #HolA e A
He dEstneEAs 938 FedA Nd-YAG
(Neodymium©] 23}  Yttrium-Aluminum-Garnet %+
AEA) oAt A R A EHE 714
22 Fd7 AL ®E Jtevd BHRKE T
@ Boix) HPE zAe) £4E Hid Am

24 Ayl 9% ERAd P2AAY b

331

o= BEF3l3 o}F 7R & Lo]Eo| 7
QAo 7128 FrIEY @AY RHo] iR
Holx o] A #E AFrt BET AFoth
53] QA el HolA =g 45
Feirge WstE g A3 Eobs
1970 e wFAY HFF 23 HAE:E
o Stellaz} COIME HFoz 83 oF,
1976*d Beck’} ¥ Z< #BR}9] <o) Nd-YAG
Yol A AlR-S AlFo g 3l A Fd] o|2FH TP

2173 9] 3} o Aol ALE-5] &= Laserthermia(laser-
hyperthermia)= 7he B4 F2 Jd248 FEFF &
2| ZH(probe)E ©] &3ted Mo WY FFxEH
= 2EEHE ol &3 dHe dEEA, 4
Mt A&7 o5& AR AXT TS
A7NA AFolu F40] uxn vind FAxF
o] &dol AA AFHE FHel Jot 4F
2= 9 duRe Ago] HEeA ZHEF oo}
gk oY oA AL BHHOE Y
3l7] 98l A& laserthermiaz} 3 A Z3 o] w2 &=
Ede] ARl A7t P g gl

B dFdAe 71E S 43 Nd-YAG #H o



332

£ o] 83} laserthermia® LAEE %A
sldal exdisd E WS
ATENSA 1 @-‘Jre Hastua g

My B

al

Mz AU

1. AN

A% 1525 kgo) 7HES & FEgle] 18v)
o Argstgon, exWEs) vt o s
o2 e} 7 Eriet 3vkeld A st

2. AEEH|

lasethermia® $]3] SLT Nd-YAG #jo] 4 7]
(Japan, controlled laserthermia
system)2 A}23Mth AXAbE @A77 W
¥ hybrid type (artifitial saphire cristal tip)2 A}
€ A

CL50: computer-

3. 2 W AIZHEH

2EAFE A YAV EReddd o

I&4E ndste] Hd 120000742 42
- a, A% AT @9 e
®E Zt7} 385~387C, 40.5~40C, 425~42T,
45~445C, 48~475T, 50~49.5C9 67179
Zdoz AAsY 1, o] 2=/ (Abnor-
mal Limit)& G7+2] AAE 1% 2522 27
flal 15¢~55Ce FAE FATHE 1)

Table 1. Limit for temperature control

- _
= *
= 3

i

pal

Upper Limit @ 385 405 425 45 48 50

Lower Limit ® 38 40 42 445 475 495

AZEAA el oAzt dRTe] MExASE
2edstz @Fste 1 MEE washr] #8

2 10Roz FUshl dAsAY. ® 2R
e Ay %5:77}74] dA5H oz Laserrt 2
HER QERER FATHE 2).
Table 2. Input range for laserthermia-controlling system

Limit for Energy (J) — 12000

Limit for Time (min} — 10

Upper control Temp.[C) — @

Lower control Temp.[C) - ®

Abnormal Upper control Temp.(C) —55.0

Abnormal Lower Temp.(C) —15.0

Laser output Mode : Continuous

4. ey

7}E9] Huhld] thiopental sodiumE FA}3}h
of wtHAIZ F 71 8A AR 7EE #AA]
Atk 79 BAFAE A FF FASS

NFestd H42d 39E =5 A3 F2
9] 5% Evans blueg A A% Aoz FU3}a

108-S 7]t38) & laserthermia 22 AHE w42
o nAAAY. 2Fo| BYF g A%}
4% 349 E22A g 19 1Y F
A7t Bl Bl Mol =S HAUL A
3l 4 A8 2 Hematoxylin & Eosin, Cresyl Violet,
Luxol-Fast Blue @450 2 du|7d FE &g}
=g Azet4 .

ol
Do 8

B

=

0

=28t g5l
108 %] laserthemiaz® <13 ¢ HH L
Q13 2} & (pressure effect) 2 2}-8-(heat effect)ol]
9% Aoz ez, = A A= 8(electromag-
netic effect) .2 o 25 Eo]3F g o Al
A F AU

1. Laserthemra &

(nuclear palisading)Z £3



—Laser Hyperthermiad] Al ZA WA Zd] & HAHI—

Fig. 1. Chormatin condensation, myelin condensation,
nuclear waving & palisading. 42C, X200
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Tabel 3. Histological findings of laserthermia
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4. Temperature profile
425 C~435C A 10¥E¢
irradiationA] temprature profile2 t}-S-3} 2t} (2

d 4).

temperature

cc NWP MC RD DS(mm) CN
30.8-38.5C - _ _ 0. -
40.0-405¢C + + + - 0.25 | -
42.0-425C + + + - 0.25 | -
445-450C + + + + 125 ] -
475-480C + + + + 125] +
49.5-50.0C + + + + 125] +

CC: Chromatin condensation

NW: Nuclear waving & Palisading
MC: Myelin condensation

RD: Red blood cell discoloration
DS: Distance (mm)

CN: Cell necrosis
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Fig. 3. Temperature recording during laserthermia.

Fig. 2. Cell necrosis. 47.57C,x40.
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Fig. 4. Temperature or profile.
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Fig. 5. Hybrid laserthermia probe.
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-Abstract-

Laserthermia Induced Histological
Changes in Different Thermal Condition

Sang Woo Kim, Kyung Yup Lee, Seong Ho Kim, Jang Ho Bae,
Oh Lyong Kim, Byung Yearn Choi, Soo Ho Cho

Department of Neurosurgery
College of Medicine, Yeungnam University

Taegu, Korea
Hyun Jin Shin, Jun Ha Lee

Department of Biomedical Engineering
Yeungnam University Hospital

Taegu, Korea

Laserthermia is a new method of local hyperthermia using fiber optic guided probe with computer
controlled Nd-YAG laser system. We used a synthetic sapphire probe and allowed irradiation with contolled
low power laser energy (less than 5W), in different thermal condition (temprature: 38.5~50 degrees C) for 10
minutes, in the normal brain tissue of 18 rabbits.

In results, the histological changes of brain tissue was variable (myelin condensation, chromatin
condensation, nuclear waving and palisading, RBC discoloration, cell necrosis) in microscopic findings after
laser irradiation, but changing area was not occured proportionally in thermal condition level. Cell necrosis
appears to over 44.5 degrees C and the distance was about 1.25 mm. This study, using computer controlled
laserthermia system for interstitial local hyperthermia, may offer many advantages in the experimental

treatment and clinical management of tumor. Minimizing normal tissue damage is now being developed.

Key Words: Laserthermia, Computer controlled system



