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Table 1. Demographics of 16 patients.

CTHk(HU)

A 7] (mm)

52.0

16.7

R

BH

N

54

52.0

14.8

R

BH

N

57

60.5

11.9

63.9

20.4

17

54.2

28.0

61.8

26.0

13

R
_,AO

65

58.8

14.0

34.8

10.8

R
_,AO

56

32.3 42.0

14

oA

78

104.9

22.0

16

of
P

N

59

78.0

21.8

12

of
P

N

62

85.8

20.5

19

R

BH

N

51

90.5

19.9

R

BH

N

38

10

90.0

16.7

R

BH

N

62

11

82.8

18.4

12

88.9

19.8

oh
A

N

49

13

60.5

14.0

10

oh
A

N

56

14

86.0

21.4

15

R

BH

N

71

15

65.2

26.0

11

R

_i

N

59

16

69.3

19.8

Mean




Fig. 1. SeedNet™ Cryotherapy System




Fig. 2. Iceball formation of 17G cryoneedle in nafrsaline.
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Fig. 3. Explain and use 0-10 scale for patientastfessment.
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Bupdel Fo FWES A WELAE A
_]

TSRS 543klth (Table 2).

ghate] 1870 WwWelA 1Y FAHAATE AlFE o
BF A71E 23.5mm, CTFE-> 49.0HUCIUTE Frle] AHAEE
BNzt 1270, F-EdeTE 470, kPRl 2701tk 104E

2A2408 AREA 28 19L 6719 FAPANA Qe

—
Ol
o
i

671E FAHAE 147 #xFe] 16719 wWHolA AlgEon
A A71E 19.5mm, CT#H#H= 53.0HU°ISTE  HAlo] AHE
bl ZF 1070, F-Edai7F 270, PR ol 270, s Ad ol
27001t 670 FAAAE Aok gk 37He] Wwe] A
the¥ 2ok 1) 179 WWe] A, 14 FAHARNA F7F B ol
A T4 dAless APsidr dsiadesd Addd HEe
A olA 90%0]e] FALE B Utk 2) 18W e A
FAAA o]Hol pneumonia® A3dte] Al o]ZF T} 3)
Wl Ae, VY FAAANA B4 EHoE AdEH L
F7F A5 E TACEE Aldste] dA Ad glo] A& Folrh

Z 19709 B¥W 5 14, 671E FH3A 237 de 16719
WS A AEE 7|FOE 50%017d HAHH Ha, FEaE)et
50%9RF IANIAALEH, P gy H)er FEES wo] A
A71¢k CTk& Atskalet (Table 3).
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Table 2. Follow up data of 16 patients.

w55 A8 UlYE FAHEAL 670 d FHHAE A
M Bk A7) CTak A+ A7l CTa AL

1 1 % 193 67 1.0 88 59 1.0 #3l
2 2 9% 171 671 1.0 77 276 1.0 #Ho
3 2 %< 167 569 1.0 101 201 1.0 Ho]
4 2 92 166 609 1.0 175 37.0 1.0 Hd
5 3 ¢l 182 449 1.0 6.4 525 1.0 T3
6 2 9% 208 434 1.0 135 572 1.0 #
7 3 ¢% 227 939 10 11.8 998 1.0 #Hsj
8 2 9% 220 357 1.0 117 528 1.0
9 3 %S 206 206 1.0 140 964 1.0 T
10 1 f& 196 542 1.0 76 614 1.0 H3l
11 0 @5 330 433 10 256 46.7 20 H3
12 0 ¢l 269 315 20 207 411 20 #Ho]
13 2 9 292 622 20 408 434 3.0 A
14 2  $l2 418 408 20 396 316 30 AL
15 2 & Loss 54.6 86.2 4.0 AL
16 0 $< 208 715 3.0 212 881 40 A%
17 2  ¢l& 334 550 20 FE 7 o]
18 3 ¢l& 161 465 1.0 AME A
19 1 Qe 274 475 30 TACE o3l
Mean 235 49 19.5 53

* JAREE 1 (dddal), 2 (238, 50% < A < 100%),

3HRAAEE 0 < A <50%), 4 RIPAZEHE)E T2 T}
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Table 3. Mean size and Hounsfield unit of group A(@than 50% necrosis)
and B (less than 50% necrosis)

Me A g 5 671 d

A7l CT#% A7l CTak =7l CT#
(mm) HU) (Mmm) (HU) (mm) (HU)

A (50% o]/ #Ah) 171 67.8 211 466 13.0 46.5
B (50% ©] 3} A} 254 737 306 582 391 623

15



50%°1 IFAbE Wl AS AVE AlE AL 17.1mmelA
Mg FH84 Al 21.1mmE S7FER oy 670E & 13.0mmE
Aastd o  CTae 4% 67.8HUAA  46.6HU, 46.5HUZ
astdeh 50%m R AAkdE WWel Ag, AV Ale A
25.4mmeoll A 1701, 671 F848AF Al 22 30.6mm, 39.1mm=E
/b ol CT#e 73.7HUIA 58.2HU, 62.3HUZ & zolE
HolA] gFokrt.
wwol  A7|7F 2cmoldtel 10709 HHE 2T SAdFHE
HAou, 2ecmoldel 6719 ®WwWXE 7z s 27,
AW 27), X1 gH W 27 E LT (Table 4).
EE FRlA HAS 69 e 4 #ESIGAL
671 9~307N€= 4 20770 Lol F 169 3H=te] 197)
ol FHA AL 7bsd 16719 WA =i ALELS
25%°1™ 169 °] &2} oAl A8 §H S HolA] okt
Ale A, 19 3, 19 o Algg Ao A A0 Fde
247} 13.05, 13.35, 13.18 o]9loem WMy Pg& 247 576, 6,
5.2 o]t} (Table 5). FtaAFH 9] HFS 54.44/55.5, 135/137.44,
40.25/31.06 ojom FeFRIo] HyS 1.44, 1.71, 1.43 oAt
(Table 6). F7] AARE 283t RS Hge A3 AL
NP FHE R A BAZHoR Fod AolE Hol
gokoyt,  aagAe]  AfA A 19 Fo] A

EATH oz FololE= AolE Rt (p<0.01).

{

7

N
L
rlo
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Table 4. Mean size and treatment response of gofipore than 2cm size)
and D (less than 2cm size)

C (2cm ©]) 0 2 2 2

D (2cm ©]&}) 10 0 0 0

17



Table 5. Hemoglobin and WBC before and after crietain

57} Aegd AN l1dF e 1gd 5
w3z ¥ deol Hb WBC Hb WBC Hb WBC
1 M 54 120 3.36 122 431 13.0 5.33
2 M 57 144 7.06 154 9.72 155 8.82
3 M 67 12.1 1045 11.0 11.57 94 7.76
4 F 65 128 3.69 137 7.00 129 3.08
5 F 56 122 490 125 491 127 4.93
6 M 78 133 9.14 129 9.25 122 6.52
7 M 59 10.1 10.21 11.5 4.33 9.6 2.62
8 F 62 13.0 552 13.6 6.14 14.0 4.67
9 M 51 13.2 4.10 128 3.59 11.9 3.57
10 M 38 153 453 169 7.40 16.4 4.29
11 M 62 13.6 545 141 530 154 8.30
12 M 50 159 6.03 159 557 145 5.64
13 F 49 109 238 11.7 219 12.0 2.04
14 F 56 128 6.10 13.7 4.05 13.2 542
15 M 71 126 4.63 10.8 4.34 129 3.65
16 M 59 146 460 149 6.39 153 6.52
3 58.38 13.05 5.76 13.35 6.00 13.18 5.20

18



Table 6. SGOT, SGPT and total bilirubin before aftdr cryoablation

7} Me A ANeld ¥ Aelg $
W2 SGOT SGPT T.bil SGOT SGPT T.bil SGOT SGPT T.bil
1 40 24 2.0 328 177 2.5 48 26 3.3
2 21 25 0.4 181 376 0.5 18 20 0.5
3 88 72 3.2 202 130 3.8 48 28 2.7
4 60 37 1.2 226 179 1.2 61 36 1.5
5) 62 73 0.9 105 125 1.0 o4 66 1.0
6 30 41 0.9 67 105 1.0 37 37 1.0
7 86 108 3.5 104 135 2.9 62 59 2.3
8 54 o4 1.1 80 103 1.8 40 46 1.5
9 124 116 2.6 164 154 3.3 40 33 1.2
10 108 212 1.0 67 160 1.6 25 23 1.0
11 21 13 0.8 73 132 1.0 18 15 1.1
12 37 21 0.9 176 91 1.0 31 15 0.5
13 44 12 1.2 82 19 1.1 65 14 1.1
14 27 45 0.7 63 109 1.1 24 25 1.1
15 36 16 2.1 136 77 2.8 42 19 2.4

16 33 19 0.5 106 127 0.8 31 35 0.7

S Ty 54.44 55,50 1.44 135.00 13744 1.71 40.25 31.06 1.43

19
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Fig. 4. Solution-effect injury and intracellulaeiformation
A. Solution-effect injury : effect of cell dehydrati@md solution

concentration is not always lethal to cells
B. Intracellular ice formation : more significant tateo cell viability and

is almost always lethal

CICT GGG @
(I FCCC] P & o

Normal Tissue Extracellular ice formation Hyperosmosis & Dehydration

CJ ) CIEIE) COI0)
(I SRS (OO0

Normal Tissue Intracellular ice formation Intracellular ice crystals
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<Abstract>

Clinical outcomes of percutaneous cryoablationarimalignancy

Sang Min Lee

Department of Medicine or Medical Science
The Graduate Schooal, Yonsei University

(Directed by Professor Jong Yun Won)

Purpose : To evaluate safety, effectiveness and plcation of
US-guided percutaneogsyoablation (PCA) of liver malignancy using

17-guage ultra-thin cryoneedle.

Materials and methods : Sixteen patients with 1$8oles (M:F=11:5,

mean age=58.4), who were not surgical candidateserwentJS-guided

PCA for treatment of liver malignancies (11 hepeatluar carcinoma,

one cholangiocellular carcinoma and four metasja3é® tumors larger
than 5cm in maximal diameter and more than thre@mumber were

excluded. Ablation was done using 17-guage crydegdgcteRad, Oncura,
PA, USA) and pain scale was reported after ablatitdfectiveness was
decided by the degree of tumor necrosis (complemsission, partial

remission, stable lesion and progressive lesionjotlow up CT scans
which taken 1 and 6 months after the PCA. HemogloWiBC, SGOT,

SGPT and total bilirubin were checked before amer gfrocedure.
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Results: On 1 and 6 month follow up CT scans, theese 12, 10
complete response, 4, 2 partial response, 2, 2estlibease and 0, 2
progressive disease respectively. One patient @&td follow up in one
month and three in six months. Local recurrencesratere 25% during
the follow up period (6~30 months; mean, 20.7). iDgrprocedure,
each patient complaint negligible pain and theres wa procedure
related mortality or complication, except mild abdoal pain. SGOT
and SGPT were significantly increased at one dagr afryoablation

(p<0.01), but normalized at one month after cryath.

Conclusion : US-guided PCA of liver malignancy uwgsimltra-thin
cryoneedle was safe and effective for the treatroétiver malignancy

without pain.

Key Words : liver cancer, percutaneous cryoablagam assessment.
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