©
2014 2017

Study of Modified Coaxial Needles Aimed at Expansion of Freezing Ranges.
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The purpose of this study is to introduce umbrella-shaped thermally
conductive coaxial needles and directional thermally conductive coaxial needles and verify their
effectiveness in order to obtain an expansion of freezing range during cryotherapy.

A stainless steel coaxial needle with six branches of 0.28 mm diameter was prepared as an
umbrella-shaped thermally conductive coaxial needle, but it exhibited no practical function. A
directional heat conducting coaxial needle consisting of side branches containing 0.8 mm diameter
copper wires in 1.2 mm diameter Nitinol tubes with a shape memory property at its tip was prepared.
It punctured lung and liver tissue safely during in vivo experiments and in the phantom experiment,
the side branch showed a 33% expansion of the freezing range.



2001

(3-6)

2011

®)

CT

1CT

Joule-Thomson

(1-2)

450

CT

CT

402 W/m K
119 W/m K
4.0mm/ 3.0mm
20mm
4.0mm/ 3.0mm
3 0.55mm
in vivo
ice ball
in vivo
RFA ( 2

2 RFA
Boston Scientific LeVeen Needle Electrode:
URL http://www.bostonscientific.jp

R 2.13.0 R for Statistical
Computing Vienna Austria
R
1.6-3 EZR

(8)

402 W/m K
119 W/m K
Endocare
CRYOCARE 2.4mm
600 30
><64mm 32>=<64mm ice ball

20mm

10mm 10mm
10mm

15=



3
Endocare CRYOCARE 2.4mm
600
300 ice ball
(n=9) -18.3+14.5 (7 CT ( 8
45457 mm
(p<.01)(  3) 19.7+1.0mm 14.8+0.6mm
(n=3)
(p=.25)
10 \
Control Branch 7 Ice ba"
3 300 8 CT
1.2mm/
0.9mm
0.8mm
(4
0.28mm 6
10mm 20mm
600
4 5.0mm/ 28.5cc 30.1cc
4.0mm 2.4mm 29.7cc
1.2mm 2
in vivo
X 3
X ( 5) cone beam CT(
6)
limitation Endocare
CRYOCARE
in vivo
2018
Galil CryoHit
Endocare CRYOCARE
6 Cone Beam CT



< >

(1) Choe YH, Kim SR, Lee KS, et al. The use of
PTC and RFA as treatment alternatives with low
procedural morbidity in non-small cell lung
cancer. Eur J Cancer. 2009; 45(10):1773-1779.
(2) Callstrom MR, Atwell TD, Charboneau JW,
et al. Painful metastases involving bone:
percutaneous image-guided cryoablation
--prospective trial interim analysis. Radiology.
2006;

241(2): 572-580.

(3) Kawamura M, lzumi Y, Tsukada N, et al.
Percutaneous cryoablation of small pulmonary
malignant tumors under computed tomographic
guidance with local anesthesia for nonsurgical
candidates. J Thorac Cardiovasc Surg. 2006 ;
131(5):1007-1013.

(4)

2008; 23:267-270.

(5) Yashiro H, Nakatsuka S, Inoue M, et al.
Factors affecting local progression after
percutaneous cryoablation of lung tumors. J
Vasc Interv Radiol 2013;24:813-21.

(6) Inoue M, Nakatsuka S, Yashiro H, et al.
Percutaneous Cryoablation of Lung Tumors:
Feasibility and Safety. J Vasc Interv Radiol
2012;23:295-302.

(7) Nakatsuka S, Yashiro H, Inoue M, et al. On
freeze-thaw sequence of vital organ of assuming
the cryoablation for malignant lung tumors by
using cryoprobe as heat source. Cryobiology
2010;61:317-26.

(8) Kanda Y. Investigation of the freely-available
easy-to-use software “EZR” (Easy R) for
medical statistics. Bone Marrow Transplant.
2013:48,452-458.

IVR

2
S. Nakatsuka, et al. Experimental works on
thermal conduction during cryoablation,
European Congress of Radiology, 2017
18
RFA 2017

YASHIRO, Hideki

90327643

@)
NAKATSUKA, Seishi

50188984
INOUE, Masanori
30338157
OGURO, Sota
50383716
TSUKADA, Jitsuro
50573276

SUYAMA, Yousuke

00594607
TAMURA, Masashi

50594602

ITOU, Nobutake

50573276



