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[Abstract] Objective To discussthe technical methods of MR -guided percutaneous puncturing
transplantation of tumor lumps for the establishment of liver VX2 carcinoma models in experimental rabbits,
and to make an evaluation of the post-modeling imaging and histology. Methods Thirty -two New Zealand
white rabbits were randomly divided into group A and group B with 16 rabbits in each group. Under optical
navigation guidance of a 360°-fully opened 0.4T MR scanner, puncturing below the left costal arch near the
xiphoid was performed for the rabbits of group A, which was followed by percutaneous transplantation of VX2
tumor lumps into the rabbit’s liver; while for the rabbits of group B, laparotomy was adopted to accomplish
the transplantation of VX2 tumor lumps. The operation time, tumor formation rate, infection rate and tumor
growth characteristics of both groups were recorded. Results In group A, the tumor formation rate and the
operation time were 93.7% and (18.24+3.24) min respectively, and no infection occurred after the procedure.
In group B, the tumor formation rate and the operation time were 87.5% and (25.23+2.16) min respectively,
and one rabbit developed infection after the procedure. Statistically significant difference in the operation time
existed between the two groups (P<0.05). Tumor tissues were stained with HE, and microscopic examination
revealed that two weeks after the procedure the cancer cells were distributed in nests, and the cancer cell
nucleus became larger; three weeks after the procedure mitotic and irregularity of the nucleus were
obviouslyobserved; and four weeks after the procedure coagulation necrosis and inflammatory cell infiltration

were seen. Conclusion MR -guided percutaneous puncturing transplantation of tumor lumps to establish liver
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VX2 carcinoma models in experimental rabbits has certain advantages, such as precise guidance, simple

operation, high success rate, etc. Therefore, this technique can be used for the establishment of liver VX2

carcinoma models in experimental rabbits.(J Intervent Radiol, 2016, 25: 980-983)

[Key words] MR guidance; liver; VX2 tumor; animal model; rabbit

B VX2 T4 B R EL A 5 BT 40 9 A 4L B4
HRAE RGEAR S RRE & B BT AR A A AR T SC 5
RS S5 FRTBRAR Y s B Y Ay vk R E A T
2 R L4 o A R RO SR R T R T4
ZE I Bk AR 05 /N OF & D 32 B & N AR 5
BTN, GEFEREG R R
CT K DSA Bt CTU245 AR SR A MR F:51 48 4%
2 JRE B Ah AR I VR SR VX2 PR R X HiAA iy
AR T 4% ] 5 MR 22 BRI 20 4002 0% 05 4T 900 48
e,

1 #R5FZ*E
1.1 SEgedept

S B ) U PG 22 K AR 32 H MR B AR
#>2.0 kg, W LGP EZ RSP oL,
VX2 Rk TR B S = 4Rt . 3% e e
DK ORR P S K VX2 9 R A T HOSUIL A R PN 0
WU ZY, (22 1 2~3 J 5 4 Fh b 4 B BRI, I
EMEE T F ARG, VIO P il 2 A8 1K RER& i) £0 A iR
RAYUIFE TIA 1 40 75 T £ M A 3 5L K i B
FRIL, BRI ACIR A S G G 8B T 95— BAa
SRR FE L, FHF R 55 7] 85 A 2 mmx2 mmx2 mm
KANE A

WA 5 2 S il 2 Sr 1 BT R A IR
] 360° 4 X 0.4T MR 1 % & 58 (2245 MR

U T P R 1% T TR ) 62 S
130FR 50 (B34 2 BB AL B 30 1 0 2 A 2 2
B OREHE ) (B 1) .16 G IR S B 5 hIA |
W 4 (e R 25 ) 09 0 BE T I A
(EHg A b BT R ).

(D360° 4 H i3k 0.4T MR FHAL (%) s Q457
B R T AR (RT3 ) s BB SN R 4 (40 3% )
1 MR S5 F& %I a g3

1.2 SEus ik

32 HAR LI I AS 6 12 h, SE67F 4 5 BRI T F
17,5 LGN 5 F 4 Ko, TR AL TR L 75

P8 HLFPA 1 40 A MR K S A2 A1 SR A7 Flash
JEAV A, 9 YR A s K R 5 VB Flash I 51 Fil
FSE-T1WI FSE-T2WI /#5514, W3 1,

JF VX2 Ji He At . A 4 16 H 5255 4 {0 Fb [ 2

F1 S N MR S F A2 HE R

¥ 51 A2 1] /ms (8] 3% 1] 7] /ms P JZ )5 Imm JZ 1] i /mm 14 1] 111 /min
FSE-T1WI 350 17 256x%256 5/8 1/1.6 2:59
FSE-T2WI 3 000 115 256x%256 5/8 1/1.6 2:48
Flash 20 8 256x256 5/8 1/1.6 0:05

RIS 7 S S8 6 2 o 1 s i N R < A
T (57 15490 A0 40 5 JTFIE 7 B S JE ], Flash Jy 8104
KL S48, E — 25 WA B R 2 B AR B 2E BT 1]
TR IR A TR 5 45 7K P37 0 3k R R A7 P A5 A 3%
ST, B H BR R R B BERE R R
25 AR T TR 5 B A R L e T I A
ARG AR Shbr o, 1 T ACRE [ b e B
(1 %E T A0 5 PR 25 807 B 5% 28 5 e i A% 3

b 2 B (I T FARR) SBR[ B CAR L 1L
A R o S L — R SR B B 58 RS B
i B A S ) TR R G (A A% R
RDOE 8t f8 et 16 G WM 2 20 W 67 T A
5T Z00 (F 20Q) ; # R E K i R R
R B A B E BHR BN IS H ARG E (K 23
@) R BRI B o 25 4 R B A BB, P
Sk ORI R PN 5B BRI T 4 B TR



—982 —

I AT 2R

2016 4F 11 A5 25 %5 118 ] Intervent Radiol 2016, Vol.25, No.11

BETDT R AT N B IE BT I, ST SR A

L " " 1

@R 2R Flash 550K PG4T B T P20 800 B2 BB, R SR 40 N UL 3B BT A, 98 (0 S0 S T 0 B4R 52 | R S 2 B AE 25

3 min, 03RRI ] ORR AT 40 =450 2R )

ARSI E A M TR0 R Flash 1391 F0R A 745 G QA% 5 5 WS FSE-TIWL 3 S1K (30 S 4R A7 4711 1507 28 i 6 4
B2 MR S50 Bk o g 14

B 4 (X4 )16 H i@l FF ARG, 8%
THWHEIERLIE—4 em Q701 0, B2 AN
i, AP B T R B A  HEM T 16 G
SERVER ZE AL, SRR E LIRS A AR
PN 5 LD A FR 0 1k i, Pk FH 3R 4 e L 2 0 0
Joi 42 )2 G M I SR PR AR IR TE) CORR R TT B T E I 2 G
g5

KJG 2.3.4 FE MR FSE-T,WI 1 FSE -T,WI
JE AN A4 W5 b e 2 A5 AR AR 2 A SR B R K/
T2 5 A A N RE B8 e 7% WS MR8 MR [B145 4y
Mo A AL S R S, T 2.3 .4 S B
HLARBE 1 R S5 4, Y)HRGHS 43 il 8 1 7 T 49% WY
PEIRAKG LT (HE ) Yt LS 2 S0 P45 0

WL 2 T 21 TR I T] | pUR %8 J e 30 % o A=
KFFR,

1.3 Gl

K H SPSS 17.0 A AT 58112250 1. 1F i %
BERIM S FEA ¢ K055, THECPORH Fisher £ 50 , P<
0.05 WERAGIHE X,

2 R
2.1 EE R A L

A 16 RS b 15 H R AU (B R
93.7%),2 HIERER R, 3 HE ikt , Horp 1 LA
Z RGN, TARIGH 23 KIET;B 4l 16 X
SEue G b 2 R BUE (BUR 3 87.5%) ,1 RORJE &
YIT e 3 HERERE Ry 3 L A% . WAL ia] A%
R SRR R RS L (P>0.05) ;A TR
I [] 4 (18.24+3.24) min,B 4 Jy (25.23+2.16) min,
2R AH G F R L (P<0.05), L3 2,

R2 T G BROR R L

R JE K /N em It K E 151
sha I i /i o ~ ~
i FARM Fl/min 27 37 27 W W R
A H (n=16) 18.24+3.24" 1.51+0.28 2.32+0.38 2.94+0.42 2 3 0
B 4 (n=16) 25.23+2.16 1.42+0.25 2.46+0.31 3.07+0.48 3 3 1

W5 B AL R, P<O.0S

2.2 MR #EER

AJG 2 J8 MR £#5 8 n A B 498 B K /N3 51
J9(1.51+0.28) cm ., (1.42+0.25) em, T,WI 445115
55 Wl 2555 30 &5 5 ;3 A A B 4
He K /N353 0 (2.32+0.38) em, (2.46+0.31) cm,T,WI
T,WI A SES 4 FE A B 415 & 98 BBl i
R 9 R (2.94+0.42) em . (3.07£0.48) em, L&
SEN AT UL LW @SBRSS, $ s W 0 SR AE Lt
e (1 3D~®) . AL H R /N2 RG24 B
L(P>0.05),

2.3 HBURIRA UL

AL 2 JE bR HE Gy 6000 Fr U g 40 i 5 5E0AR 43
A, 58 A0 A5 3 TR UL B A oy 2% R IR 3 4
JEL AT UL g S5 TR] A5BR ¥ [P K B B K % 1 4 i 92
(K 3@)

3 itie

H AT VX2 JH- e B A0 4y i 3 S0F I 5 oAl &
B o R AR P A 7 2050, AR SEER X L R A S 2
F 2 il R 7 e A X 4 SR AR s T I R e e A



I ABCE 2722 75 2016 4F 11 A 45 25 845 11 8] ] Intervent Radiol 2016, Vol.25, No.11

—983 —

gt fLo\ @
(DFSE-TIWI J5 51 2K S L F 1 S G R I 42 3.4 em, 2 A ERAS 5 ; QFSE-T\WI 7 51 2R A7 414 51553

SE-T,WI J7 51 2K P45 43 il 5 1%

(5ORE), EARB SRS S @He BT W HE € (100x ) % 21 HHE5 A B 8%k e e 42 53 SAMTHE 2, Kk Bk 5 2 M 12 11
B3 A4 J % VX2 T MR SEAS K 4 U B2 L gE

T B W AR R AR SERE X I 1 B SRR X AR
X SE8 s B 45 K, ARG G K A A X
TFARB MW A T L FRAE, MR 25T &%
SR B b Ry B A B/ | IR R A AL
AR BRI A L3

2 e E R YR Al 55 Jr X A S CT M
MR 3 Ffi, R FE RS F R &R, HRAIEM
B R R 5 SRR AT R R 5 32 R R AR R
BB S AR & CT A MR™, CT S50 &
G AL B A T 7 (EL T i A5 0 3 25 4 o R
B, MR 5 e S50 7N, BHR AT, K
AV HEAR AN X R B T R I A5 4, v £
TL 2 A EUE, JCie T 5 9] 2 0 A SR kT
HERJ T P e R A 72 W RLER | 1 5 I S

T O #E MR $ 5] F M % VX2 #F
JUFE L A5 25 e R R R | B /R MR 45138 37 23 %00 T RS e
HiCKE R B FIORE T A 5% I T T4 MR 4
T2 E 5 B B, T 7E 0 1A N 44, ELT AR i
HEET 5 ] FOHE BT U BE S A HE i 2R AL 5 BT A
A MR H##i RGP MR B Y62: S Y
AHES A, 28 38 o PR e EAR  B5E 15 e kA
AR R B AR L R RS T R RS
REAR KR 45 R 1 K BB 5 | 76 G A S0 X G ST IIE AR
ZE AT R G R A T S R G b
JE 7RSI LR35, mT i i e g il AT
PRI, R HE I 1 2 a5 A 1 7 M RN 47 3 M . A
S0 2 I A R AR A R R A 3B T IEL A R I
BRG, RJG MR FHE 5 UF B G I8 0 R
TG R I 45 3045 K S A7 ki 2 2 5 SR AP 1 4 0 971
(Flash J¥#31,5 s/J2 ), 46 50 T i ] fdf g i F R
BFE] S CT | AL A [l AR I 7,

AR LR BR MR 5] T R VX2 JH- i
B #h 93.7% W8 BE G B K R 12.5% , 18 s i %

ol 18.75% ,2 .3 4 JE W He R/ 43 5 Sk (1.51 +
0.28) cm.(2.32+0.38) cm . (2.94+0.42) cm, 5LITE
TF 98 25 S A I 2805 1 91 0 2 e, 25 18 55 9 B UM
ABH X OIFARSG 23 dFETS, S uE s h iE
JiE 22 R RS 5| & W B B TG vk i B s R R TR R AL
R, i A L R SR &L Ik, R MR
T 51T 2 e 2 9 B R VA A A S VX2 T i A AR
BA SR 3w, B/ B %, FhE
B ERG Bf S5ARE A, ATAE SR VX2 i A B A A Y A
MERZ—,

(& % x #]

[1] FRE, EZ%, ME¥%. DSA S CT 515 F 4 5 I 50 %
VX2 S B R IR (D], S s R4, 2014, 31: 26-28, 35.

[2] ARZ, ®ER, F (@, % CT5IS F 4o VX2 HmfE sl
VE B2 & WA [T]. A A %2436, 2008, 17 725-728.

[3] %k =5, BESEIR, w5 U, 4F. PIRP TR EST fh VX2 SRR IR
0 A BAR AR [ ). A AU £ 243, 2014, 23 58-61.

[4] Lee KH, Liapi E, Buijs M, et al. Considerations for implantation
site of VX2 carcinoma into rabbit liver[J]. J Vasc Interv Radiol,
2009, 20: 113-117.

[5] F #u, ARAL%5, PRaids, . 485 0% VX2 JFUL 98 45 7 il
P eb (R AR ()], A 1 2 4 2 - L TR, 2009, 6

192-197.

(6] J7{ ¥y, MAET:, Z5BR00, 4%, BEILIR 515 T S IE 04 5%
VX2 BRI IVE[T]. B se e, 2014, 24 865-867.

(7] HBWEYE, #R wL, UL, 4. CT 515 F 424 40 Rk s Hil 1
o UKL S B () PEAR [T ). A AU 244 %, 2011, 20 292-
295.

[8] Deng J, Virmani S, Yang GY, et al. Intraprocedural diffusion -
weighted PROPELLER MRI to guide percutaneous biopsy needle
placement within rabbit VX2 liver tumors[J]. J Magn Reson
Imaging, 2009, 30: 366-373.

(Y A #7.2016-03-13)
(R4 4%)





