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ABSTRACT

Objective To investigate the effect of CT-guided cryoablation with argon-helium cryoablation on blood
flow changes in primary liver cancer (PHC). Methods According to the treatment plan, 84 patients with
PHC in our hospital (May 2017 to April 2019) were divided into observation groups and control groups,
42 cases in each group. The control group underwent transcatheter arterial chemoembolization
(TACE), and the observation group underwent CT-guided argon-helium cryoablation plus TACE. CT
perfusion parameters of tumor tissue before and 4 weeks after operation [hepatic arterial perfusion
(HAP), total hepatic perfusion (TLP), hepatic perfusion index (HPI)], angiogenesis-related indicators
[hypoxia-inducible factor- a (HIF-1a), vascular endothelial growth factor (VEGF)], tumor invasion
related indicators [matrix metalloproteinase-13 (MMP-13), intercellular adhesion molecule-1 (ICAM-
1)] changes, oncology efficacy, Improvement in quality of life. Resuits (1) The levels of HAP, TLP, and HPI
in the observation group were lower than those in the control group at 4 weeks after the operation
(P<0.05). (2) The levels of serum HIF-1a and VEGF in the observation group were lower than those in
the control group at 4 weeks after the operation (P<0.05). (3) The levels of serum MMP-13 and ICAM-
1 in the observation group were lower than those in the control group at 4 weeks after the operation
(P<0.05). (4) At 4 weeks after the operation, the disease control rate of the observation group was
higher than that of the control group (P<0.05). (5) After 4 weeks, the improvement rate of quality of
life in the observation group was higher than that in the control group (P<0.05). Conclusion CT-guided
cryoablation with argon-helium cryoablation in patients with PHC can help reduce CT perfusion
parameters, improve disease control rate, and improve quality of life. The mechanism may be related
to down-regulation of MMP-13, HIF-1a, VEGF, ICAM- 1 level in blood related.
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BRNFE 17(40.48) 18(42.86)
KERMUE 15(35.71) 13(30.95)

MNATE: (LB EPHCISERIRE"; (2)ARFHEITE
PHC;, (3)FUit&EFHR=31A,; (4)Fi>18%; (5)&K
MR, EK(Karnofsky, KPS)iE9H=>704; (6)BERKE
MBRHASITRE R, HBRRE: (1)EARBTERIES; (2)
252 EMREE, Q)HMEUMEE, G)ARFLIEEZRL
TR FEEATE, 5)FiRkEMmAILME,; (6)™ERAEE
&, (T)BFIhEEChild-Pughf Rk CRZE; (8)E3TMAHEHEKL
BAHMBEZIMIFAE, 9)RMINERSE.

1.2 A%

1.2.1 MBAH TCT3ISTERIVLRERMA+FFIB T2
EAR(TACE), TACERIEZ B : KEXSeldingerFRZFHA
MBEzhEk, KSEB/NFoHEITHKER, MEMBLE.
mEEER, BHRSEmAMEERMEIBK, FNBEKBILF
(100~150mgEa7hFI$H+10~20mgZ F L E+10~20mLiBR L
MUH), #EMBIE, MMFFEMA3IS0~560umARE
EPRRE, RIEMEEHIBRIT2~4RTACE, RG52~4F
FCT5ISTRATIARERA, RIEBFECTRELERAT
TR, HEREMAE, MEFFIE, NAXEEndocare
NEEFRRBESFARARAMIBEALAT], MEHKRA1.4.
2. 5mm, RIEMEARIEEHENESIET], FIZRERE
72%) Bk, BERISE—TIO, KELS3mm, @AHRINRE
MBS, CTHIENS T, BEUERRRE, BOREFAR
%, A7&k15min, HIEEE-150°C, KKEE5min, 858
E40°C, EgMEEE 2R, HECTHME, KENERELTIRA
ENGE, RERT], BEMESIL, H4AFIEm. . I
RBE, EAZFEEMIRIE,

1.2.2 34084 17TACE, BIFTERMEE, RR4EHITER
i,

1.2.3 ®ilA% FERHMEmIT SR BRI, BMNBLOWN,
BL3000r/mini kR E 0 10min, BRERBER, REFETF-20°CkK

N, LUESEE B MR MT% (ELISA)AMMEVEGF. MMP-13.
REFESHF-a(HIF-1a). ICAM-1, EEEFRHSERATR
HATARAL. HHE, SRAFZRAPIRE,

1.3 FRTHE sBEEETRTNRE, BULERCTTE
HH. EENERM, UESHEKERRA N XE N BIRE .
TEEM(CR): BRI EE R HEL, BOER
(PR): BAREMEhAKEAIERE X ER2MEE/N30%L E;
BERISE(SD): BinmisiikiiE R EXEREMEANRE
30%; EFHE(PD): BAEMEAEEBREXER MK
20%l Lo BAME=(CR+PR)/EH% X 100%, HEHIEH=X
=(CR+SD+PR)/Z5%% X 100%,

1.4 MBIERR (1)MARBINRARG4EFFsIBGEEE(HAP). &
FFREEE S (TLP). BFEFIEE(HPI), #MF5%: RAPhilips
BrilliancetRk 256 ZIEFECTHEMN, MEML, MEEERE
FEUMBERR, SITEMARTE, BREIEETE,
12hEfTCTE AN, RFIEFEKEKEF0mLEFE
SEEFIRLE R, EERSmL/s, KM BER100mAS,
BHEE120kV, EZERSMm, EEEES5mm, B/
512X512, HMWLEHFI128mm X 0.625mm, SRS
R, FERS5sIIFE, BIFR3.8s, FEEE110.8~120.8mm, 1§
FRAE & EH EPhilips EBW 4.5. 1 TEILFF #5014, BUR
MEBX (ROI), MG ESHERETISHINERE. NiE-HEM%
(TDC), 8EIHAP. TLP. HPl, (2)AAARFIRAGARG4EM
JBHIF-la. VEGFKF, (3)MARFINAREARGLEMBEMMP-
13, ICAM-1KF, (4)FRAMBETM. (5)MEALEFRENSE
B, EAKPSITA T, BaKNERBIEMN=109). &
E(ARGEEM<109). BEARGEEE=109)F3MER,

1.5 Git3A 5% BITSPSS 25.000 1, HEAK (x +s) K
R, TR, HECERLN(%)RT, 1T x5, P<0.05%
ERBHRITFEEN,

97



BEICTRIMRIZRE 20214098 £19% £095A S E 14340

24 R
2.1 BBRGI S Rel. RPRRECTEIRGRN: &,
49%, PHC; CT5|IETERIILHFERMACTEIRGRIM,
WE1L~3,
2.2 ESEFR AB4E, MEARRIZHESFXR
£H(P<0.05), MABRTESAERELR, ERLEHRITEREX

(P>0.05)o M2,

23 CTHESE AFIHAHAP. TLP. HPIBBLREEE
E%(P>0.05); AE4AIBRARIEM, BEMRARTFIIERA
(P<0.05), %3,

2.4 MEFERRIEIR RFTMAMBHIF-la. VEGFKELL
REBEER(P>0.05); RE4ARAREIEE, EMBART
XTERZH(P<0.05), L4

®2 MAATEENE. TREHELERIN(%)]
B3 HE CR PR SD PD BBEME 3t
WMZ2LH 42 13(30.95) 16(38.10) 10(23.81) 3(7.14) 29(69.05) 39(92.86)
SYERLH 42 7(16.67) 14(33.33) 11(26.19)  10(23.81)  21(50.00) 32(76.19)
x2 3.162 4.459
P 0.075 0.035
®3 MANMARACTISRILHE (X £3)

a3 - HAP[mL/(100mL- min)] TLP[mL/(100mL- min)] HPI(%)

AHi RiG4AE A ANG4E ARl RE4AE
WMEE 42 52.42+4.46 19.35+3.24 101.63+6.48 63.39+7.43 73.26+5.41 32.46+4.17
XPHRE 42 53.14%+5.02 23.58+4.35 99.44+5.94 72.0219.61 72.481+6.22 48.6215.26
t 0.694 5.054 1.614 4.604 0.613 14.832
P 0.489 <0.001 0.110 <0.001 0.541 <0.001

2.5 MEERIEXIERF AFTHmAMSEMMP-13. ICAM-1KFE
HREEZEER(P>0.05); RKE4RARARFIREME, BENRAR

#4 FAMBHIF-1la. VEGFAKFELS(x £s)

Fx$BR4E(P<0.05), WES, ms g s/l VEGF(pg/mL)
! _ N > A RE4E PN RE4E
2.6 E#ﬁl *54}%’ X)”h%?éﬂiﬁ AEE&%%%?N?&@H WA 42 111.82%16.34 47.29%6.42 2194.23+128.63 736.59+71.52
(P<0'05)° mﬁ&’ STHRE 42 113.04%15.41 64.38%7.77 2202.37%126.45 943.61193.44
t 0.352 10.988 0.293 11.402
3 w ie P 0.725 <0.001 0.771 <0.001
IEEFFREAR S, 25% MMk Bk, 75%Hm¥ks
#®5 FWAMBEMMP-13, ICAM-1KFHB(x £s, ng/mL)
. MMP-13 ICAM-1 %6 AL ERRABMRLRN(%)]
Rt RE4E Rt RE4E A3 I3 HE faE PEAEE
SIERE 42 265.421+16.53 91.5919.67 19.03%£2.72 6.32%1.11 224H 42 29(69.05) 8(19.05) 5(11.90)
PB4 42 268.55+15.17 164.84+14.92 18.85%+2.64 11.61%2.37 SER LA 42 19(45.24) 14(33.33) 9(21.43)
t 0.904 26.699 0.307 13.099 x 2 4.861 2.217 1.371
P 0.369 <0.001 0.759 <0.001 P 0.027 0.136 0.241
o (2] o

B1~3 RAT. A#RAJECTH#E &

98 -



IJERK, TPHCHI90% Atk B FFEIRk, BRFBMTATEIBK MM,
EHRERTERIL FR M R 5E, BN IE 3 FF 4R 48 R T 220
N BF PRmMMER, IRREHUTACEATE, &
BT, 1E, FEREBARRNREIRGE, MR K
BAMMNEMN, WRERAN, BLERREL, SEMERL
RERIG, MAZMERITEERBRRBNILEEN, 25K
FERELMEY, ANKEZRTACEATAINERERIE
05, SEIAT RN,

CT3IS TERDAFERAN L A G MR R TACE
BFAR, BUEBEAFNERE, HXENSGEARNKRT
R K@ TREIRE ", WRER-15°CH, ABRRFFATR
K&, YEEMRE-40°CEZE-100°ChT, 4AHIPIMRER R K
R, FHEARKRIENABNEARECTY, BRSHME
AT, MERGRCTIISTERL FERARGIE
M —BENE, KSERTERSFER MKREF, R4
MERELAN, SEMEE, NENEMAMRRE, LNEHMD
EEBEY, TAMmE, TeHAMNDE, KEErEAas
BRINFZE™ Y, MR MEE S (DSA) BPHCIMEHTN “
R, BEBFERAMLSE, MUEBESSR, FERTE
BB, PEThAEM BRI RCTE IR GRARE S M,
BRESEMEERES, NIRRT BEMEIF TR &
2, BARKRE, HAP. TLP. HPIZCTE IS HEEEHIERILSE
AL MRS RE MR HERES, $F, ZXHARE
EPRCTE IS HIERNMBIENT, AFTACERACTIISTER
TIARERA, SRETR, RE4ABAMRAEAHAP, TLP. HPIE
R F TR (P<0.05), HEATACEBECTEIS TEATISA
SERIAATE, SEEINMIRIEAEAM I, R OMENE
£, MERBEERS5ED,

WERRE, MBALE RS S A MBS B YIEE,
EN SRR BN mEEREE", VEGFIBERS
HROENEEKEF, JHESSMENEER. REXMH
T, HIF-laA5RERNEAFRERN, FSVEGFER,
MMENRAEEE, FRFLENE, SHMEMRYT H.
#, WEE"IMRIRE, TACERST/E, PHCEEMF
VEGF. HIF-1ak 2R E#EE, BEMTEH, TACEATTE
8], VEGF. HIF-laZAMEAFHREEIEL, #HMERTE
meE, BEHEELR. £, THEET, SXHRAF42
FIPHCERETACEEEACTIS TEATIARBERAR, FHIlBa
TACESATTIERXR, £RER, AF4ABMBAMEHIF-1a.
VEGF/K AR F 34 B84 (P<0.05), AIAEN&IACTIIS FEST]
ARER A RIS B AR IEEEY, e MEREN TS
YIRS, RPN RIER, HMMEIMiEE F=E K
JBMEFERES, BFEMPBEHIF-1a. VEGFKF,

EREREHB(MMP)RikH S s FRHIL IS AR,
TER%Z, MEREBEEHEBIMMP-9). MMP-13, B@d
PRBARNE RS, REMBEK. BB, ICAM-1TE/E
ANENRERRAREEERN, SHARAREEER
R, REpEEs", ¥KEAEYHRETR, PHCEEMH

CHINESE JOURNAL OF CT AND MRI, SEPT. 2021, Vol.19, No.9 Total No.143

ICAM-125 %X, BSHHABRKRGEE. FAELZTE
%, WHSPURAZIRIE, ICAM-1. MMP-137fPHCEEH&E
BE, ETACEBESER N2 FERANETE, ZEEREE
B, KMRERETR, AE4AMBAMBEMMP-13. ICAM-1
IKFARFXFHRLA (P<0.05), 5 ERARERBR, WERBKSN
AR BEPHCEZMBEMMP-13, ICAM-1KF, BRREEX%
W, TACE&ITRlR/ Vv, AEZAMNME, RETIR
TURRKIE R RN, IR KEBAR, BRREFREEEE
1, HREMEMMP-13, ICAM-1KF?Y, iR F,
SRR FARBZETR. EFREHTRIUTDN, ERE
M, NadA, NRAKFEGHER, £EREXNEXS TR
4A(P<0.05), WEATACEBEACT3IS TREIIA R MERAGH
FIREPHCEERERIZHIE, NELERE. BEAMRINERE
—EARE, MRFATHZHTHR. HERELD, HFIRKRT KIER
2, EBmMEiFEE, #ITRNHAR.

L EAEN, CTEIS TRATILIRERAEEAITPHCE
&, BRTRECTEISH, REEFRIZHE, NEBLER
£, WIS FEMmEMMP-13. HIF-1a. VEGF. ICAM-1
KFER %Ko

SEXH

[1]Abdulmajeed B,Mohamed A,Sarah K,et al.Sequence-dependent
effect of sorafenib in combination with natural phenolic
compounds on hepatic cancer cells and the possible
mechanism of action[J].Int J Mol Med, 2018, 42 (3): 1695-1715.

(2 %%, HRE, REZ, F.IF 20 kAT &2 A BRE P& R BT
o R RV P Y B4 LT] . A B BB I K, 2017, 44 (17) : 880~
885.

[3]Huang D,Chen Y,Zeng Q,et al.Blood supply characteristics
of pedunculated hepatocellular carcinoma prior to and
following transcatheter arterial chemoembolization
treatment:an angiographic demonstration[J].Oncol
Lett, 2018, 15(3): 3383-3389.

IR F B, 2HE, £ RANAFERBRAETFHRBAR
AEREEZHL N TR RZCARFRE I FELHE
%,2017,20(18):2223-2226.

(STBRZF, AT SMF 2 M) 8R. Ab3E: AR T4 AL, 2013: 432-
435.

lelvbk#, #E, hlBjE, 5. EHMERSLDA 4 5FOLFOX4
R IRIT B R K M R Y BOE O (1] KR s R E 25 A
%,2017,21(7): 39-42.

AR, HER, TE 5 BLREREHREE FEFHRATHRE
B BHR LR ). & —F ERFFR, 2017, 38(3): 379-
382.

[8]Liu M X, Jin L,Sun S J,et al.Metabolic reprogramming by PCK1
promotes TCA cataplerosis,oxidative stress and apoptosis
in liver cancer cells and suppresses hepatocellular
carcinoma [J]. Oncogene, 2018, 37 (12): 1637-1653.

(9] tem, 1R 2, BRIE, . 8% REKG 4 AT 20 Bkt s7 #2 2 R 77 FEAR IR
AR R A B R (D). s PR RELG ¢ =5, 2017, 33 (1) 2 87-90.

(101 M4, # R, 5% #, 5. TACBER & & 270 A UK 4 B8 77 o W A F
T BT AT ], B0 AR, 2016, 26 (12): 2247-2250.

(FEE 110 ])

+ 99



(#5599 70)

M1V EL, FHEE, BEM, . CTS R TE2AFHNAAT %A
BN PHHFENERMEFARAMFEI]. SNBAF 2
,2018,27(1): 80-82.

(20 H 5, RIL, = #, 4. GAT BT BN ARHED]. BHE
2,2017,29 (3): 441-444,

(3] 2k, Gk, BHE £ AFCTEEIRGEEZETGEAEL
FF 3 Rk A7 1 2 R B i AR A R AL By 1B (] o e BF R 22
+,2018,26(6): 429-435.

(14] 11, Wb, JEIE B0 B FE V0 PR 1t R K M 8 B 4 MMP. VEGF.
SPD-1eN %7 [T]. B B TR 4R, 2018, 13(5): 589-593.

[15]Luo W,Wang Y.Epigenetic regulators:multifunctional
proteins modulating hypoxia-—-inducible factor-ao
protein stability and activity[J].Cell Mol Life
Sci,2018,75(6): 1043-1056.

(1613 5%, x| 304, 37 48, 4. J& K M FF % B # TACEAR J& o3 HIF-1 o Ao

110 -

VEGFACFE A AV, [T]. 528 BT A 2 &5, 2017, 20 (6) : 781-782.

(171 24k, & %3k, I AN, & ShIKE & i i L4 2 0% 4 B & TACER
X B & VT B A HIF-1 o VECRAY B K AWML [J]. R F
E24,2018,13(2): 396-399.

(181 % B, Mgt 3%, vh Ak, 4. MR 0 FF 98 41 bR K X JF 40 ML O o Y 3
TR R EAFP, sEC, HOF. ICAM-189% 7 [J]. AR AME S
&, 2018,18(2): 301-304.

(191 3k B8, RAF, AER, & EAMFEEF FTHER M
BEEM > F- 1K FRESHAEMA KRR BAERES A
&,2017,29(3): 31-34.

(20130, &2 7] 3697 X8 B2 m i T A M AT A B J]. &
EIAREFFE, 2016, 26 (22): 42-45.

[21) MR R, SN, RET, £ 840 L KBS H K
B E AT RGBT B R T R [T]. A NGBS &
&, 2015,24(5):392-395.

(Uf5 BHA: 2019-06-25)



