Clinical application of the argon helium cryoablation on malignant tumors
under the guidance of ultrasound and CT
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[ Abstract] Objective To study the clinical application of the argon helium cryoablation on malignant tumors under the
guidance of ultrasound or CT. Methods Forty-five patients with 49 foci of malignant tumors, who were not fit to surgical
resection or were reluctant to be taken the operation, were treated with Cryo-Hit™ cryotherapy system under the guidance of
ultrasound or CT. The patients were divided into <<3 cm and >>3 cm groups in size. The ice-balls and its coverage, the his-
topatholoy and the shrinkage were observed post cryoablation. Results The ice-balls were demonstrated within 50 seconds
after cryoablation in 87. 5% cases. And the arc and angled arc hyperechogenity with shadow were sonographically showed on
the trans- and longitudinal cryoablation section, respectively. With the temperature went up, the arc hyperechogenity with
shadow became gradually weak to disappear. At the result, the inhomogeneous echogenity were seen in the cryoablated area.
The hypodensities were seen at cryoablated area on the CT imaging. The various changes were histopathologically seen, such
as the loose cytoplasm, vacuole degeneration, pyknosis, karyorrhexis, karyolysis, etc. The ice-ball coverage was signifi-
cantly different in the two groups. The possibility value is less than 0. 05. The shrinkage of the cryoablated lesions was more
significantly different. The possibility value is less than 0. 01. Conclusion The cryoablated treatment was safe and effective
and helpful to patients with the malignant tumors under the guidance of ultrasound or CT, especially for the patients in early
stage.

[Key words] Cryoablation; Argon helium cryoablation; Ultrasound; Tomography, X-ray computed; Malignant tumor

BEMCTSIETERINRERIEIT = EER G KM A

R G F AR
IR R B A2 56— BRGS0 TPt TR 3B 471003)

[ ZE] BWM HITHEAEM CT 515 FRAREHERITEEME MG RMHME. FiE BETFARIRICNET AT
I 0 2 P 3 R 45 B8 49 ANRAL BB A L CT 51 % Rl AT s 2 1 8 TRIAYT . IR 43 <3 em F1>3 om WI4L, M AR
VRERIE BN VK BRTE 36 4L R R R R B AL AR AL A /R . R 87, 5 U I IKERFE R VR P HR G 50 s IWIE R, 7H 1R I R BN
’rﬁ%ﬁﬁLﬂEEWE@?}L&ﬁﬁaﬁﬁ‘t%):ﬁf#ﬁ?%%liﬁﬁﬁL%El:W“bEﬁl&ﬁ:”ﬂ@ﬁﬁ‘ﬁ%)‘f#%% B 25 52 R TR G T R R R
X B AR A | CT 4, ¥ R Ml X 25 BB (A% B X, 87 5 41 2005 JH 24 T D0 40 A 3% 5 M L 2 TR Blc 4% | 40 i %
N 37 N LY ES Wéﬂﬂ‘¢ﬁﬁf*1ﬁm$>804\<80/%‘§}ﬁUﬁ 72. 7%\ 27. 3% M 26. 3% .73. 7% , Wi 4 VK ER B
WREHIE BEEE L (P<0.05), RF3ANH, <3 ecm fI>3 cm R, aﬁiﬁﬁd%%o/ 943 505 81. 8 %11 28.9% ,
UL Kt /N 22 A W W E PR L (P<<0.01) . #5118 A CT 515 TR AT HRIG I B 8 AL s, 1R 2%
SR B T D) VA T A KRR N LR B,

[XEIR] RHIRIT: AT @A KEREAR X LIHRENL; WrEbhE

[FESZES] R730.56; R815 [rHkfriRa] A [XEHS] 1003-3289(2007)02-0258-04

A CT 515 FEATIR TR 20 28 90 4R AR PR
E%Eﬂéﬂ@*ﬁ%ﬁﬂﬁﬂlﬂ@m&zﬂuﬁﬁﬁ,IEFH%EHT“%EHFH

[EHEA] BB 1968 —) . L. B = [T A, 7238 1. EVRE W,

BIF 5% 5 1) < B9 A8 3542 289897 . E-mail: zhao_yjie@ yahoo. com. cn AT FRBE A 2004 4F 10 F UK, B i AR X AFIE
DERAE & ] o B2k T BB k2 45— IR BE B f B 3a o oo, I BGCHCAB R 28 A% S P IR AT TR L IR EN T R AFRCR B
471003, E-mail: sqs63004@ yahoo. com. cn %&ﬁﬂ[}?o

(KRB ] 2006-09-20  [EE BH#I] 2006-11-09 1 aR5HE



1.1 IR %R 2004 45 10 A —2006 45 4 A KB RHEA
TIE G ARG YT Tk i He 2 45 ) 49 AL AR IS 38~78
&L, 5 25 6,4 20 B, B E A LURHE RIS, B R E S
B, KFE RS 8 13 31, D5 A P A 88 2 490, i R o 15 {91 B M
w10 AR 1 B, AR E 2 B R L R
T 1B B IRE 1B, BRSO R AR R K 1
i, i % 1 Bl R AR R R R 1.

1.2 X i3] GML A R B Cryo-Hit™ cryotherapy
system ¥ HRIAIT T &, AT B A A 3 MR &, H 57
EUB-420AE BEUBE A2 WX EL 3. 5 MHz ™ M 28 Jl 383k L H 37
300S & CT B4 5| W WRIAYT . [E 77 L Hi PM-9000 £ 1
ASCH TR w8 3 A i AR A M

1.3 FARSMES

1.3.1 EMSMETE RETF T MR %A ALK
AN CIEEBOC R . R P A E G AV VR AR B B AR A L 2 0 i
o TR BESE . CT 51 Sk, o 26 F Iy A8 R 35 057 19 1k 3k
W — 4% B 75 SRS A ] bR i SRR AT CT 43 i 8 i It 1) fe
KARLR ISR BE S . A BT O R LA A% R R R A
FIGE AL g SR SR FH BAAR 1 22 MR V8 VR IR T i R PR T S b
IEA

1.3.2 FAREE ®HHMIHEBED M LALYIF 2~5 mm Jg
JR B RS, 18G SR EF 2 g MR K 5 CT 5] 00 T 2248
A TUE ALV T 2248 AT SN I ik BN R Rk ik
B2 USSR R SR o AR R RN B R AT BLAS
SRIGHE MR Y 3~5 om (4R SR £ Sk 50 #2817 i B o 2
ZULRBIRTREE , BB AR B R R HE XA 50 s N
TR A S SR I BE [ 2 — 130°C LR L 35 4E 15 min 247 . #7 3)
WA SR, REXHARSIFEARBEAS HIEEN
T J N ) P TRGHR B 2 20 ~40°C s — AN B IR IR IE 9T o R
G5O, AT EEAE A 2~3 MR EHEE . R AR K IR
EFB AR B , i E A LR Ve IR IR A B — R, mR B s o A
JEEBHAREEH R HEL LR HRIE I —K, DR
KUKERERE, B EFRMEEEEL LI, ZiRE
P TSR T S 42 28 0 vl 4 A 4 L S B 2R R A
B, BB AR A il I T in A S A ) AN R i 4 R

Bl 1 T B AR URIR T B DR W S — SO SR OB A R O7 fRR AR R (k) 2

JHF 9 SR AL AR PR B T T KBRS MR SO L S O R R
3 MEEFRLAE R A SRR R R L 2 A I8 SR OGAE A  AE R, Sk R = AR

PREFPIIE 00 = A~ UK R L 88 A ) S R kR 9 K /INE 25 BT AR R

PR L 75 e AR WA TR BR

%, BJEHFAAL A RB AR SR, RS I AW MR
BOA TEA M0 S A o Xk A iR L N G AE A R R
JGHE CT 515 F TR AR RIRYT .

1.4 WEEHEAR  VKERIE B AG A e) L 28 B & AR Ak, R Hr ok R
T 35 k2R R R B AR AR RO L 4 N R

1.5 SEit2phb 3 SPSS 11. 0 GeiH4k £ f 4k #8957 R, 3 B0
BHH 3 K5, P<<0. 05 2574 B FME L, P<<0. 01 254
ETE =0

2 #R

2.1 VKERIE RCAESR] B RTT 24 AN kE . KRB S
H(E D,

F 1 ASIRIERALAS 6] P BT B4 95 748 vk BRI A% ) (1]
VKERIE B A B[R] C )

<40 10~50 =50

3

7z o AL 4

JE R I
JIEL 8 985 JHF 5% 7
EEEITER
4 g I
HI IR
il 35 L B e B

I Js e % o

T RS

it % 3% 9t

ait 24

[

0

e e e S R JU R &) B &2 BN |
I S

0
0
0
0

2(8.3%) 19(79.2%) 3(12.5%)

2 AR/ iR AR Fp ok ERBE S A R

il WHEE  KERE S RE=80% VKERTE 35 R <80 %
<3 cm 11 8(72.7%) 3(27.3%)
>3 cm 38 10(26.3%) 28(73.7%)

T :y2=6.036.P=0.014

2.2 ARAA TR IX R H AR

2.2.1 MFRIM KK RUE , AR R RS R LR BT
AT s R DX P 1 B — IO SR OGRH L 5 O P58 B 7 52 . AT IR 7K
Bk 0SRG2 TR W [0 157 0™ R, 5 PR i A B (Y 28 B9 [m]
FE G 22 TR AR 8 A o A R AR, 2R () B AR A T AR R
B BT UKER 2 MR SR OB
J& AR5 K 5, 7 = AR R A [
T 0 BB — A AE AR 5K
B Rl AR T A X (B 1~3), B
PRER B9 3G R, 58 6 AR wE L 9K B AR
K. BiJE, IIE iR b 5 S 8 i
W AR K, R I R B
TR IX AR 5] [ 358, i AN T
B (L 4.5)

2.2.2 CTRM HANLBHIRIT
Jo RO 20743, ¥ VR mil DX R T
WK, W B, 2O ETE, CT {4
9 —10~15 Hu, ¥ L 1 1A 5 BE (&
6) , 5 I S A AR B XY DK Bk



B 6 HUAR M B R S VR B L B A X ok R L rp ok O B A
8 ARG 6 AN R AR X 5 % R 4 2B R

JHF S L AR AT P O A1 5 B X

F 3 A9 AR TT AN [ 8] F) 5 A 4 /R

3 iTig

RAT] R — TR IR YT A I TR
FR B EHL R TRIREE SO R 1Y 3 8
F I — RGeS R )R
S FH S A A L R A R
S IR R g L XV TS 1
A A R R AL S AR M IRBE
AT SR BNE T M B B 8. R TR 4
JHL PN K i TR ok 2 A M 8% 45 1 2 2 )
HY, SEITRE A T /B RA
il V4 PR I A O T A

B7 T

i AE14A R 3T A A 5L S (R 40 M A T AT
Stem  odem AW Svem  mvem By e A G0 B G

>80% 0€0%) 0 0 6(54.6%) 0 6(12.8%) B - )
50%~80%  2(18.2%) 1(2.6%) 3(6.1%) 3(27.3%) 11(30.6%) 14(29.8%) Vo VAR AA Al A DR 59 A A, AT DL
<50%  9(81.8%)  26(68.4%) 35(71.4%)  2(18.1%) 16(44.4%) 18(38.3%)  TRAIKEF 4B UL 20 41K I A BE (8 M 3R
T4 7N 0 11(29.0%) 11(22.5%) 0 9(25.0%) " 9019.1%) b, A BEAHG X, AN WLE 2 1

* o ARJE 1A R A R 0 Al sl R B b A 2 e 3 D T BTN TS B R BORE i 3 AN A

Ry 47 Akt

4 5B 3 E WA ZARREF R YT 45 AT . oK R AL A R
PRAR | X (R 3K B s S 3hE—&H. R,
PO DAL 8 O B 1) 75 R IR | R R TR

VEEN e i N

2.3 ARPKEREZR S EA<3 cm F1>3 cm P GR
2),

2.4 RERES/DNE RRE3 e W3 DA BAES/N
=500 i 81.8%(9/11) 5 Ik KA >3 em MIE,.3 A%
45 /N R =50% (5 30. 6% (11/36) . PILEAR L, 22 B4
BEEE L (y*=7.082,P=0.008) (% 3),

2.5 RE—MGHLHIFLE FTAERERE KT
oIS B RURRRIR RIS . 1 BRI AR Pl SR S
T Bt /L b M L 3 5 A R A b R0 B L DA 2 Ak il R 2
5 ml SRJEAREA BT . 8 Bl ARG HH— vk & A
IR R 37.5~38.8°C .1 RIGHIRIEH .5 Bl FIGIT HBALFR
PEIE, WARALEE, FRRI AT,

2.6 FRHEAML BRI E D05 R A L 414U B AR R
ALK A0 M M R R A A T RR O B A IR BE . RS 10 KR
20 2R B 2 S B X R T R IR B L 40 A [ 4 A vk e A
MR IRE— RN AR,

~5 mm H A 2E 4180 4 RE T,
BAT T AR RIRIT R R E T2
SR A o A [ ] 6 5 B 2 AR R D
FEHL A AN IR AL 2 TR O AT A% ) R L S S
HRRAE .

I PRAS FH AR 5T AN 2 mm,3 mm.5 mm.8 mm, A 4>
A R E AR 2~3 cm.5~6 cm.7~8 cm.9~10 cm ¥
FRIERAIX A VR R RET BEAAR R 2 mm. 3 mm, iR
i Jeg 49 /NI bR S B AT T %8 R B 2 AR AR A s —
HR AT Vo VR S B AR 4 A T B B 7 ) J5 Ak S IR T L de K PR St
DRI A, R 3 AH R4/ 50% DL & Tk 3
81.8% (<13 em A1) F1 30. 6% (>3 cm 1), i 2] T HAH (%%
R,

VRERIE BT, A R AR 75 R A vk Bk R T A — I 5Ok
WL R R vKER & AN RE R . FRATTIA A, Kk B4 3 7]
FEORUS J7 175 52 5 T8 B0 kR S FOBE PR Rt O . i i 4
45 T SR 2 00 kBT SR £ 2 T 3 A U 2 TR T A
20 {9 AN LUK L S R R A R S AR G A 2z )
BHL 370 22 30 398 K, WO E — 2 v A S PR [l 75 . W) R AT S
KR —F AR A & R ER R T W L AA
ANTE B A L E B R B T AT R BRI R . MR
FoKa Bt 2k A RO U OB R S BB G, S
8 7 B U IR VK ER R T RN A .

ARG B S R R RS . A 79. 2%
(19/24) PKERTE 40~50 s AT WL 5], 8. 3% (2/24) 1 30 R AVJG
HEE,12. 5% (3/24) AL 3 50 s, #8275 ¥ R 16 T BOR Uk,
T 7K Bk 8 75 AR AR S i 0 A0 R AR O TR 1 AN ) 3 A7)
R B ok B AR T T I 5 6 00 B L A I L A R
A BRI BE FH 0 HH K BR Y RN L AT S AR AN A T B A T
VED

AL 18 I AL 1 (5. 6 %) AR HEE — AN IE IR IT
SERCE 7 R AT 1 B P B [l 7R A LRI
YW A= Ay AR A L b A T E IR RE R KA. 17 B A T



L3 (7. 7Y RARD RSN, Bt AR 4ok B IR
5o AR P A O e M L R RN S T R E . R
MFE A CT RESERT B3 £ 5 In) 2 8 Wa T 3% SR o7 it 72, B
AN S A SN i

BB 5 240 19 BLAR 5 5000 & ) H AR
R4 AR 5 min JE LR GETF AN 5 EL v VR B 2 ) J]
MY TR 1~2 mm, 2 IRALN 0 ok 2 A 42U kT T- 1%
Sk ¥ ORI 2L R R 0 S BRI /NRE T, DK ER Y RN I A
B 3 R AR R PR IT RO — A FE bR . BRI J A
DI ) YA T il v, AR A T VA VR O A ARV TR Y TR R F R A
% 1 cm LA b, H pKEk 284 8 gg 240 2135 R e IR Ih o, Ho7
B IE FARYVIER . ¥ FRya B 5 g (R 80 %6 LR i i B M v
Y BRAED O RIE 40 BIE R EFE AR 1~4 4~ A CT 28
A AR IR ALKV <<3 em 3~5 cm ., >5 em =4, WAL
WAL 2R Ak B KRR AR LA <<3 em MIRICR I, >5 em )
RIS RAE . A2 0 R R I AE 1 A H 38 4 9 4 45
NGB 3 A A B A Wk A g NS, FE<3 cm
A A5/ 50 % LA R 9 4.5 81. 8% (9/11) . T #E >3
em H AL 11 4>, 5 30. 6% (11/36), BigH A 1L, P<<T0. 01, 22
PN EME . AP ERZ 3 em WIFEEE . RGN
F TR b XA 0 % R A 8L (B 7.8) .

T kR P T R A 5 ] B AR A A R A I A Bl 2 4
TS B S, AR IR I S TR R B IR T
iy g MR s B BTG 3k ) e R R 2 R i 9 4L 20, SO A 40 B
TG, BV SR AR R AR L TU AT A5 B A K 1 L i
A R A ¥ TR IR FE MR 2 — AN B 1% A 2 L T LAIR 9T e B
FHSAG 2 GERE BT S8 7 1 98 kb 31 ) I/ of 0 W7 7 R A 58 &
SN

[ Hh 2= I S ER ORI T g W LI S AR DI BR 9
BT B HA F BB AR YT, M B g
WA IRATH G RWFFE, T ATIN K S A TR 97 iR ok 4k & il
Jei o U HL I g kb 6 148 B SUT L 92 YR i T ME T TR R AR
RIER ., RE—RBAER R IRE R IELIED BE T RE
B AR T B L O IR 25 B VR T AR TR T B

(&% 30k ]

[1] Wang HW, Liu J. The influence of cryosurgery on great vessels

(2]

(3]

[4]

(7]

(8]

(9]

[10]

[11]

[12]

and heartin patients with lung cancer [J]. Chin J Lung Cancer,
2004,17(5):423-426.
Fang CH, Zhong HC, Chen XW, et al. Treatment of advanced
liver neoplasm by intraoperative argon super cryosurgery system
[J]. Chin J Gen Surg, 2005,20(2) :87-88.
Richard L, Arthur M, Christopher James G, et al. The extent of
cryosurgery increases the complication rate after hepatic Cryoabla-
tion[J]. Am Surg,2003,69(4):317-324.
Deng ZS, Wang HW, Liu J. Numerical simulation of freezing and
rewarming in cryosurgery by the endocare cryoprobe system[]].
Space Medicine &. Medical Engineering, 2004,17(6) :448-452.
Gage AA, Baust J. Mechanisms of tissue injury in cryosurgery
[J]. Cryobiology, 1998,37(3):171-186.
Hewitt PM, Zhao J, Akhter J, et al. A comparative laboratory
study of liquid nitrogen and argon gas cryosurgery systems[]].
Cryobiology, 1997, 35(4) :303-308.
Kuszyk BS, Boitnott JK, Choti MA, et al. Local tumor recurrence
following hepatic cryoablatinon: radiologic-histopathologic correla-
tion in a rabbit model[J]. Radiology,2000,217(2):277-286.
Song HZ, Li DZ, Yi FT. The study of cooling time and ultrami-
cro-pathology in liver using cryocare surgical system[]J]. Journal of
Biomedical Engineering Research, 2005,24(2):127-128.
RARR, R, Dy . S 1V VR I [) 55 ) DR 20 24 % 8 R0 2
WEFE L] . AW R 2% TR HE ST, 2005, 24(2) :127-128.
Wang HW. The treatment of lung cancer with percutaneous targe-
ted argon-helium cryoablation guided by computer tomography[J] .
Bulletin of Chinese Cancer, 2002, 11(8) :463-464.
FHLR . CT 515 F 4 5 28 fil 570 $8 1) ¥4 7 Jifi s (0. o 10 i o
2002,11(8):463-464.
Chen D, Qian GJ, Cheng HY, et al. CT evaluation of cryoabla-
tion therapy of liver tumors using cryocare surgical system[]].
Chinese Journal of Medical Computed Imaging, 2003, 9(2):121-
123.
b, Bl % R LA, S5 R R IR IR M CT W4 [J].
B 2 T LR A A, 2003, 9(2) :121-123.
Wren SM, Coburn MM, Tan M, et al. Is cryosurgical ablation
appropriate for treating hepatocellular cancer [J]. Arcb Surg,
1997,132(6):599-604.
Xu KC, Niu L., He WB, et al. Percutaneous cryoablation in com-
bination with ethanol injection for unresectable hepatocelluar car-

cinoma[J]. World ] Gastroenterology, 2003,9(12):2686-2689.



