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[ Abstract] Objective To optimize the injection way of lipiodol emulsion via microcatheter in performing
transcatheter hepatic arterial chemoembolization ( TACE) through experiment in vitro. Methods Detection
device used for experiment in vitro was established. Three types of microcatheter were used to inject the same
solvent-lipiodol emulsion, the pressure at the catheter tip and the injected-out lipiodol emulsion volume of each
type of microcatheter were separately measured at the same time point. Then, the same type of microcatheter
was used to separately inject three different solvent-lipiodol emulsions, and the pressure at the catheter tip and
the injected-out lipiodol emulsion volume were separately measured at the same time point. The required data
were collected for comparison and analysis. Results Under the condition when the injection time of same
solvent-lipiodol emulsion was the same, the pressure at the catheter tip and the injected-out lipiodol emulsion
volume of Stride microcatheter were the largest, with those of Progreat microcatheter being the next and those of
Echelon microcatheter being the smallest (P<0.01). Under the condition when the same type of microcatheter
and the same injection time were employed, the differences in the pressure at the catheter tip and the injected-
out lipiodol emulsion volume were statistically significant between each other among the three solvent-lipiodol
emulsions (P<0.01), with those of ioversol-lipiodol emulsion being the smallest ( P<0.01) , while no statistically

significant difference existed between the lidocaine-lipiodol emulsion and saline-lipiodol emulsion (P>0.05).
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The using of Stride microcatheter and lidocaine-lipiodol emulsion can make the injection of lipiodol

emulsion easier, reduce the monitoring X-ray exposure time for lipiodol emulsion injection, and thus decrease the

total radiation exposure dose to both operators and patients. (J Intervent Radiol, 2016, 25; 614-618)

[ Key words]

F RIS )2 I T I sl ol e AL 7
FRZEp SRTITLE RS A A (0 5 o v 7 A 5 TR B T
A AR BT R A, IV v 2L R0 A aod R AR N L
B1 o X LR LR R R R R B B AR A
R A LR A e WA L
FEE I A X 2o L 8], m] i J BT 32 X ZA
S, AR SCE R Gl A S R 4% | Al L5 S
BT T A T A LR HEE R LA BT

1 #REFZ®
L1 —fkastt

PEFIR S A Progreat 8 ( H AR ZE /K SR
A2 th) | Suide BT (H A H ka4 |
Echelon 545 (£ ev3), WA MR KM EHE
(epirubicin hydrochloride , EH , #7 V1.7 1F 245 [V B 0y A5
FR2sHE]) FlZ 4 A (lidocaine , LID, | #FEHRE 25\ A
FRZNF]) B B 7 BV ( Toversol , IOV, Y15 Hi B2
A A R T ) AL T 7 S W ( Lipiodol , LIP, 4
BEBAW AR A FAFRER K (normal saline,
NS 3 {5 A BA A — W A 2 P = 3 e R (vt
T 5 P ) A BRI ) RS e A 8 14> (36
[ ICU By awl) JE IR 1 & (Y3 Bene
view T5) (I OB AR FHEM: 14> (36 F 2 5id BT
A BRAFD) i L O 42 1 > (G Smiths
Medical ASD,Inc) SEH0 R 14> (KR H T,

@3 P TS 3 R FLA QUSRS B TR RO E M S QY WS M S \Eﬁ%"i‘é%ﬁﬁﬁé;@ﬁ/b@%ﬂﬂ%ﬁ

lipiodol emulsion; injection; optimization; transcatheter hepatic arterial chemoembolization

W 4E) 10 ml FESFER A 2.5 ml BREH HH 4%, 3
T E S L 1,

K1 3MUSESH
WS M/ mm  JEAMA/mm AN /mm K em

Stride 0.97 0.88 0.69 25
Progreat 0.97 0.90 0.65 30
Echelon 0.70 0.57 0.43 150
1.2 Jik

12,1 SRS BOE 2 M gt ORCE 3
WmzLR, BVA 2R R0 FL5R) (LID/LIP) |
- FL AR (T0V/LIP) | Az BEER K -B il FL77) (NS/
LIP) SR FH Rl AP sl 54 ( Progreat A ) AT
PRV, HA S50 A5 1 [/ 4%, QLR Swride fiCR 4
Progreat {34 | Echelon il 28 5 T 45 43 3] o 4 142 [+
Fpa ) -y 2L (10V/LIP) | HAh SZ 58 25 A TR .
1.2.2 Rl ®E  URRREEE 0.5 mm/min )
BFIE] 1 min , 7R G0 58 LU BT 0.5 mm Y 2
JE AT R LR A4 HEVE  HETERF RIS 1 min, 10 ml
TS B R b R M I B A s Sk
i, ORI Y BRI ER Y B, Rk
5 T R IAS % £ | ] ) A% JReatis — iy 326 32 £F LR
K, TSR Y Y RO i 4 5 — A =@ It
R IPH =0 08 T ORHPIRE, ) G s i %
(K1),

o &

1 PRGNS

1.2.3 WEHEIR SR ) (mmHg) W&
AR 0.5 mm/min, #EVERFA] 1 min, BTG 555
R BT A AR o Y Ak R 7448 110 mmHg,
e 3 A i 43 AE S 25D (@ 105 .20 s
30 5,40 5,50 5,60 s B A9 R J7, BEA B [E] 55 00 5 30
WO YA v 7R %0 ] s il 548 AR vt He I (L

Hedmum EL A (ml) W E R R
4 mm/min, #EFERE] 5 min, W &5 S8 40 90 7E 3L 56
ZMO . @F 1 min.2 min. 3 min .4 min.5 min 7
HH P AP Tt LR A0 o A P ] 0 30 T, K
SFRIE v s T TE) AR HE A A LR R
1.2.4 JRMER Q=mr'xAp/(8 mL) , H ikl



S AR

2P 2016 4FE 7 A58 25 455 71 J Intervent Radiol 2016, Vo1.25,No.7

— 616 —

R=8nL/(wr4) , 0] %1 Q=Ap/R, Hd QO J ik
e AFEREE L M RENRKIE, Ap B REW
Ui R ) 25 m TR I R R
1.3 Gtk

SKHI SPSS 19.0 Ge it 3k 47 88 43, 1 =
PRI x +5 BIE TR, AR ] 2 3 AR R R
A 1 [ o 0 751 - 3y 2L ) ol A Ao B4 R T
BT A8 A w4 1 178 L L 705 ) R SR SR
LM (F K56 ) M4 TR LSD-t K%, LA P <0.01 Ky
PG E TR S A R s ) [R) A Al A8 4 7 3
TohAS [i) s 750 — Ry 2L 790 ol ke 5 A 20 it ) e ) B e
AU HETE H A B LR 390 0 E AR FH O 22 4%
M (F ¥:56) M 4118] LSD-1 /56, UL P<0.01 A2 54
Gt R N, P>0.05 82 R G EE S 4l
BHTIAT T 2255 ER I, P>0.2 R Bk Ty 22
FE,

2 #HR

FIeAT 4] LU BT ¥ 47 07 22 57 PR 5, HAA P>
0.2, AHFIISIE] L 3 FhoAN [ fol 3 A8 4 T () s ) -
FUARI (TOV/LIP ) ol A8 R s 7 -5 3 H O AL 7L
FFAIE A EL 2454 ¢ Stride > Progreat >Echelon ( P<0.01)
(#£2.3), AHIAJAE] 25 28 [R] R sl 34 ( Progreat s
) HETE 3 FhAS ] 700 Al anh 2L e e 5 A8 AR v s )
G A LR R B EE K O < LID/LIP >10V/
LIP(P<0.01) ,NS/LIP>IOV/LIP ( P<0.01), LID/LIP
5 NS/LIP Z ] 22 5 RG24 78 L (P>0.05) (K 4,
5) 0 2 PSSP T A AR 0 TR ) S AT Y
B 7L 7005 de AT P ) AR RS T A (1] 2~5)
T2 3 P[RSS () o o 700 - L) 8 A T

(mmHg)
flaE]/s Progreat Stride Echelon
10 133.70+3.52 147.03+3.44 126.43+£3.22
20 151.23+4.72 169.53+4.29 142.17£4.95
30 179.13+5.16 198.17+4.59 160.07+4.54
40 198.07+4.36 231.03+4.48 173.30+4.23
50 219.77+4.04 251.97+4.11 185.03+3.79
60 241.73+4.43 277.90+4.69 198.17£4.25

R33N RIS T (v ol 70 - e 7L R 0 4 AR

(ml)
A 8] /min Progreat Stride Echelon
1 0.30+0.06 0.40+0.06 0.11+0.03
2 0.59+0.06 0.80+0.06 0.22+0.04
3 0.88+0.06 1.20+0.06 0.31+0.04
4 1.16+0.07 1.60+0.05 0.43+0.04
5 1.46+0.05 2.02+0.06 0.53+0.05

R4 PR 3 RO - S

(mmHg)
Hsa] /s LID/LIP IOV/LIP NS/LIP
10 151.87+3.88 133.70+3.52 152.10+4.04
20 180.63+4.49 151.23+4.72 180.80+4.68
30 201.53+5.32 179.13+5.16 201.40+5.18
40 224.17+4.21 198.07+4.36 223.20+4.51
50 243.10+4.00 219.77+4.04 242.60+3.92
60 264.60+4.05 241.73+4.43 263.53+4.37

RS [AlFRHCRAEE: 3 IR - B AT AR

(ml)
B E/min -~ T0V/LIP(ml) LID/LIP(ml) NS/LIP (ml)
1 0.30+0.06 0.40+0.53 0.41+0.06
2 0.59+0.06 0.71£0.06 0.71+0.06
3 0.88+0.06 1.03+0.06 1.03+0.06
4 1.16+0.06 1.35+0.05 1.36+0.05
5 1.43+0.05 1.69+0.05 1.70+0.06
—=—Progreat
—+—Stride

——Echelon

0 1‘0 20 36 46 56 66

B 1A /s
B2 3 AR S A8 i T 1) A s 300 -ty 2L 550 1% Bk (] -
AP ES

—=—Progreat
——Stride

——Echelon

0 1 2 3 4 s
Fit (8] /min
B3 3 A [R5 4 4 e 1) s 550 - gyl 2L 70 1 s 1] -
FlE KRR

200, n R
oo oflZ [
= oA LK
£ 200
_\§150»
100
5() I]
055 1o 20 30 40 50 60
F 1) /s
4 [AVFIR A R 3 RO TRIVASR )-SR A E)- B 2R
1.8 u LA
1.6 of|ZRHE
_14 m A HER K
E12
g L
=0.8
&8.27 “ “ I] I]
e 1R IR IR IR 1)
0 1 2 3 4 5

Fif B8] /min
5 [FIRPECSAEED: 3 FORIRIAS- ML By R Rl e R



I AN 2R 2016 45 7 H 4 25 445 7] ] Intervent Radiol 2016, Vol1.25,No.7

3 itig
3.1 SEERAAEPR AL

Ry 1 S I IO RS A R S 25 R 1 T
B FRATHE LN R LAy AT 1 5280 254 a4k .
OFRAT M FH S 56 F At 22 047 B 2L 700 A 0, 7
[Fi] — S 56 25 T T LA A VR g 2L %) R R 7
AHIE R T bR A FHE R AR E R 2R 9 51
iR, QIRATRM T & A EFR Y 1%
B DA S R A B S M R T
JE 70 S AR A B (3D RS o AT ) s A i
30 R LIRS I EAR T AR R iR 22, AR
ISR A FRRATIEE T 3 A4, b &S
' Echelon FIAEFRER K 73 HIAE R W RNAS W] 52 45 45 4%
TR ERAL, LAk B4 HT 0 FL A E L BT DL G
AAN TR 3 55 A [] 5 5] -y 2L 700 o gty 2L 790 448
TR
3.2 AN[FEZEAVGCTAE S B LR BT

TACE #2805 IE % FF4L 2L HLACHS 4 I i
B A AR AL LR B RE At £ 22, i b 0ot %
AL FF L4511, B2 o 8 18 47 A e 2y 38 S A
ANTTERE, RS 8 B AR 12 T TACE H'°,
HAETI% T TACE W% S E A Stride 35
Progreat ‘7% , 1Ml Echelon {345 FT4M& L% 5 #h
Z M A ABRAE

A A E AR A R R=80L/ (7r') 1]
VAR R, T BH R /) AR R R S BH AN T
FATREHC T I A B L e i A 2 B R
3 M E IR NAAR /N, 27T 1 mm |, H. Progreat
R Stride T T NI 4 YO RS H
JLT-HHEE, R B Progreat i 345 | Stride fill 545 W1 %
FFE AR , T AR MR AR 48 JE R o A 2Ok 4%
WS A5 5L LR ATTIA R i R A7 B AT A
R4 G LAY, FR S0 Y 235 R ] A A [ s
] Stride 3 T8 4 1 H A BT L350 7)o 5 s R )
PR BB T Stride o545 6 B 2L 390 HE 1 R 4R
HIF AR B J1ZL/NTF Progreat \Echelon 4 , i3 7
TS J7 ., [ B AT 20 4 v () 45 £ iy 2L 75, Stride
T It B 1) e A, AT AT 1 W PR vl 2L %0 4
B X 432 W0 B[], a2 B2 R T 32 1) X R 4
i,
3.3 AN[EIEFR) -h LR) 5 ah L R A A
3.3.1 P EEFR A BHEER KOG R 2L 4 Y5 e
HATTE A A T AR, AR5 18 B B 86 5
(T P 55 ) | A 3R K VR Ay iy 2L 50 TG S 1

— 617 —

FIT TR HE A L AR BEER K B % L L AR
e R E A WARGE . FRATSEE AR S )
S 2 s 700 ) Aol 2L 7R 2R A T A L R 4 e
SEHG ARG WP FEHEE T RS 1R B S
SR B Ay LA B Ry LA B S e AR
R BYURH ) A ] A A4 2L 7 - vty L 70 4 0 o A7)
B AW T4 A vt 1) e 7 35 R T i By L) 25 5
T A, AT AR R K BT BE 2N T
T 2 , A RN 9 70 ALy 2L 700 7 44 BEL 7 /N 1 R Ao
Mt AT — 25 ] A Ay A B R K 150 1) Al 2L ) 3
TP AL TR LA
3.3.2 FIZRE-BUMFLFIZE TACE RN A
SCHRFE A8 A 2R PR - 2L 550 T 9842 8 TACE
AR B AR S5 IR, Uk A S B 791 FH e [) ik
BB lkEaE e 7E R A T RS R R 2
+ RIE B A B FL T TACE b PR R 5 i e
ZL e/ B A U i, B SR AT ZOE TR
T A NITRL, WOERE R 22 PR - L300 T 8 B
TACE™ | IEJ& 4% F F Z & BR-m 3l 2L 57 78 0 5
TACE AR [RAS B 5 R A3 Jin ik 3 A4 2E 380% 1 7 17 2L
H—E IR ME, AT T M 2 REAER
P LA AP 70 45 0 E 7R 2 B R K — A
FLAHEE AL SC5G SR J5 AT = T Y e g, LAaE
— AR Z2 R DR - 2L 00 8 P R I R AN
3.3.3  FIZ-RI G HAI B Az B 7K = 2 % iy 7L
FIHEE B0 ASHIFSE 2 PRAH R a) p R A i 54
EE e | B TS S I Bl s = A
A R R ¥ R Lol - LR T 5 R P
IK-BURFLF G 222 5 . FRHRES AN e
FIHE S R 22 PR At B 5 AR B KR 3, HL /N
AL P2, AE S ) R 2L 70 %) S BELh 2 /N L
ZELAIAL R 2R R AR B ER 7K A R L) 4
VR T T B RO S [R) 45 o A s 2L )
2245 R A R A 7] Ly 2L 500 4 e o B (1] 459 20>
AL, A 4D SR AL e 2L 7R A T B 1Y) X R R
i [ 1 70 TR Pt | B BRI A2 1 X 43 )
gt A8/ A - LR [ e 4 e T T 2 A
U EELL A ), Ak, S8 TR R P - 2L 5 [R)
BF T AR A v £ 3 A N B 3 Tyl £ Jie e
KR ORISR FE ™) OA IR 5 4 7 (R 22 -
Ly LA A T

R ARSI AT AN AL AR IR PN
A FEER K TR ShAS B AR I3 36 1 AR ;
S I RE S N D E (e AW A NI 5 B G = S



S AR

2P 2016 4FE 7 A58 25 455 71 J Intervent Radiol 2016, Vo1.25,No.7

— 618 —

it PR Y T 5 5 e gk 2L R e ) R A X Y
AR — ot g Sk,

ZE TR B XS 3 AR RS I 3 RO TR
VA5 7 MLy 2L R A T LA i P B SRR Y, R 2
A3 2L 50 G A Stride 330 S5 85 5 Tl
THIZL A ol R e LR HE R B 1) X ZRE
PR, AR B R A X 2R 4m 9 7 o, o A BRI 7
il TACE Jr &Il F LS,

(& % X #k]

[1] Molyvda-Athanasopoulou E, Karlatira M, Gotzamani-Psarrakou
A, et al. Radiation exposure to patients and radiologists during
interventional procedures| J]. Radiat Prot Dosimetry, 2011, 147.
86-89.

[2] Fazel R, Krumholz HM, Wang Y. Exposure to low-dose ionizing
radiation from medical imaging procedures[J]. N Engl J Med,
2009, 361 849-857

[3] Buijs M, Vossen JA, Frangakis C, et al. Nonresectable hepatocel-

lular carcinoma; long-term toxicity in patients treated with transar-
terial chemoembolization; single-center experience[ J ]. Radiology,
2008, 249 346-354.
Caldwell S, Park SH. The epidemiology of hepatocellular cancer:
from the perspectives of public health problem to tumor
biology[ J]. J Gastroenterol, 2009, 44 96-101.
FRUG, AR, BT, S5 VIR BATIE S & D REPEAL Y
LR IGR2011 [R) [1]. PR LSRR, 2011, 10: 20-25.
Shimohira M, Ogino H, Kawai T, et al. Use of the triaxial micro-
catheter method in super-selective transcatheter arterial chemoem-
bolisation for hepatocellular carcinoma[ J]. Br J Radiol, 2011,
84. 184-187.
Wi, AEnTm, X WY, A kSR LR - PR AN TR LA
PEAYSCHATITEL ], PRI AR, 2002, 29 38-40.
R, GG, R, & sk NHE TR 2 - EL
FTEAE IR AR ZE AT AR T IR LT [ 0] A AR 2
Ze7k, 2004, 13 250-252.
e s, XDy, SR, . M ZRREEMRATRE R
WKL D], 2522, 2002, 17 305-306.

(WS B 191:2015-10-25)

(AR S - AT sk 20)

(PRI & ZE 9t NS ) — B i hit

11 55 FIRE K PB4 9 (VI R G0 AT 2 ) B2 T 2016 4F 5 7 B R AR

ZAVRTE RGN G T IR R TN AT PRI T2 I ATRY7 P 23l ik bk B N BR AR 70 4 F 3%
29 7, AP LIARAR RS BORHS J5 85 KR WA AR Ik AN E LIS ARS8 BBR R R A AR J7 12 B U 2315

W R BR IR 97 T5 i I SRR R I 25

JI%

A5 rb IR AR [ SR R R R R AT I L R AR MR EE S SR, S5 — A TT R R R
B A A | DS R 5 0 WP I R LR B A AT 2 B T2 1 T i
AR SOR S SHIER , TR A AR R LB RS S M BRI R S





