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Basic study for the elucidation of the thrombus formation due to the cardiac ablation therapy:
-Evaluation of the heat-resistant characteristics of the Blood-
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Abstract: The catheter cardiac ablation therapy is the invasive treatment to the arrhythmia , however it has a risk of
thrombosis. In this treatment, the generated resistive heat through the radiofrequency current blocks off the needless part of the
electric signal path inside the myocardium. We assumed that the ablation therapy related thrombus event is induced by heating.
Therefore, the purpose of this study is to evaluate the heat-resistant characteristics of the hematocrit controlled blood. In the
experiment, 0, 20, 40, and 60% of the hematocrit controlled porcine blood was gradually heated from the room temperature,
and the observation was performed macroscopically and microscopically. Results commonly showed the clotting appearance as
the temperature raised. This suggests the thrombus due to the ablation treatment would be mainly related to the plasma protein
coagulation due to the heating. Further study would be necessary to examine the hematocrit dependency of the clotting
formation temperature.

Key Words: Cardiac Ablation Therapy, Clots Formation, Plasma Protein

1. HRERLAHREN

BT =TI e D—=F 4T v 7 - TTL—varbid, *
BARDIRFEEDOO L S TH D, BARRICHIAT S &, ER
BT =T ERERORE & 72> TS0 RN o 2 Bloatiii "
WEERKICL > TWE, I T —T %R F v 7 Lihic . ﬁ““t
HE > 7= xR & DI 500kHz DOEEERZHRT. T5&, D
FRRIER SRS AET 5. 2 LT, Fu 723
LTV D0 O E N 60°CREIC EH L, BRIOL
FLRRNBED SN B EERE LYW SN HMATH D,

ZOWDORAY v bELTHMFREZLELE LW
BEORMAHENER, 5 ABRECERETXAZ L, R
FENR D FK % fE RN R AT D IRARIERE TH D Z L 3%
Fohsd, ZROORERHZDIIKL, FO—JT, =
OfIE, M, O, 7, EEREBEBXEEOEE, meiE,

Water Measurement
_'_I'hefmomater

Blood

Stirrer

Heater with Stirring Function

1T, PUEEEERENT bbb 5T, Mg & '
E: éhé$ﬁ§$&%éhfb\é (D. Lﬁ’biﬁ?ﬁ%, %0) F|gl V|eW of Experiment
RAEBFII D> TR, 22 THRLE, 77— 3
UITORS, ED X D G T TR T D O DRI 2-3 HEHEER# 1
DILERMAMLE L, AR TEIEDR —BREL LT, ZRERD Ht ITHBNT, RAREIC/RS LB kY
T L—ya UIRICER Lzl Buc kgl & R SN, ZEAS B BEAE TR ST
NoEWMTH D LR E LT, MR DOMHEEE 2 9 2 % LR FE 2 BB L BLIRLEE (T,°C) & L= EBRiE 4 Tablel
ZHHE LT R if:, % Ht a@%ﬁ%ﬁk@g%%@ Lg‘;kﬁ%%
) Fig2 IR d. T,'CoO & &, imifEx [EARZ AR, MR
2. iR R AT AR # 1 WAl & b BEB A A L7=2, BEBRIIBURAE X Ht Ik v
2-1 REREM# 1 B ot
%ﬁ@@D“W¢MWH%E%%@%LT%M@%E%
SIERTHRDL Y. 7T b= a AO MRG0 Tablel Result of 1st Experiment; Ht:Hematocrit,
BUARD D LARGELZ LT, ABFFED FAR LM K& OV To:Initial temperature, Ty: Clotting appearance temperature
DINFE Z DFHET 8 5. - - -
72, ERCMEEMAT L D L) :céwga:foc % Blood # Ht[%] To[°C] Ti[°C]
DPBET HEREIT o7, BARMIZIE, ko7 # i
‘2&%:}?; b\f%/J\BEOD‘Zﬁ%L@EET“M&%JJD?Z& L,ﬁﬁ%&ﬁ:m& Blood 1 0(Plasma) 22.0 48.5
NEHT 200 %~ 7 v (BH) &7 a (BEE OLYMPUS,
TXT1) OO B 1 5 7o B STA L7 Blood 2 0(Plasma) 22.0 51.0
2-2 RBRGE#1 3 Blood 2 47 24.0 50.0
FERIEE OIS % Figl lZR T
INEAEBRITFEE 4 [0/ T 722 o 72, 1 [BIH XD, 2~4 [ Blood 3 0(Plasma) 24.0 51.0
B ix&mIR—fiEo~~ ~ 7 U > MECLT Ht &) &
THEEL, M & MIEFNEN 20ce 1BV, BFERIC AL — Blood 3 42 26.0 55.0
IZINEAT 5.
BEMEME0E, 5°CTo, b LIFHBETER DD Blood 4 0(Plasma) 26.0 50.3
LEDORFETT D, Fio, MKIZZEOF F LIRS
TX 72U, PBS VA& IV 200 f5ICAIRT 5. Blood 4 20 24.0 55.0
INEA I3 HE LT 2 & M 23 i 45 & mmBR k43 12 oy Bife
LTLEITD, T ABRTRIELE. Blood 4 0 26.0 58.0

0S2-1-1



60

55

( J ]
.6..

50! o

45

Clotting appearance
temperature[degrees]

40 1 1 1 1
0 10 20 30 40 50

Hematocrit[%0]

Fig2 Result of 1st Experiment:
Clotting appearance temperature versus Hematocrit
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Ht: Hematocrit, T,: Initial temperature,
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Fig3 2nd Experiment:
Clotting appearance temperature versus Hematocrit
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Fig4 2nd Experiment
Averaged clotting appearance temperature as a function of
Hematocrit

3-4 ERER

Fig3, Figd LV, Ht DNEWITRESEEMEEE I LN D
fHIE N B 203, Ht=40 BB L Tp o7z, ZDZ LITHONWT,
Ht=40 1XIE 52X BRENST272 O R EN A ->TL
FombEBAOND. F7-, Ht=60 T L TIE- - B
MBI TITKH D R B Y, INEE &bk iz
DX Db DN TE=, MRS T 2L VTR L
7228, Ht=40 £ 0 HAKIEE CTREBLIEAL L 7= DX Z O
NEEBLZRIF Lt bH 5. 51T, AERTIEEFH
L TR, INEARERE] & BT AL E O BAfRIZ DWW T b
TREMER U LTSV V. B b — & —OEEIX
E2TOERZE L TRERICITR> TV, Ht B3R5 2
CTHELEFO LTI ERBEL TR,

4. #ER

T = a CEEOMRRERFE AT, T
L—a AZERN Lz IBUCER T2 EREL, A
FeCIRIMIE A BV L, SRS T DR R 2 54 L 7=.
ZORER, ~~ 7 Uy ME Ht) ([2X 633 L CQRE
EFIZEPOEBRIE RS R -, ERER LY, T L—
Va AR U MiEeE T, 2 kA s % R
ARELSEBRLTWASATREMA R S L=, 2T, Ht 23
I FF DUEBRIE A B 5 AIREME 2N R S 7228, MREEIC
THER D NEERNPVLETHD.
ARFFETIE, BRI 2B B3, IR LB & OB
M E NSRRI OIMIE Z D o> < Y &N LEFE L
7= FRENCIE, O T T L—a Ui e R LR
A HEARICT A2HED ST,

& Xk

(1)FRED H.M. WITTKAMPF, Ph.D.,* and HIROSHI
NAKAGAWA, M.D., Ph.D.f, RF Catheter Ablation:
Lessons on Lesions, p.1285-p.1297, 2006 .
(2)V.V.Zvyagintsev, MEASUREMENT OF BLOOD
RESISTIVITY, Biomedical
Engineering,Research,Design,and  Technology, Vol.16
Number 5, p.163-165, 1983.

0S2-1-2



