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m =

X A

B SROPEFE SR (CEUS) & &/ 7R 45 B i % B8 40 DL DUARSABTI0E & 200 B 55 P Ak 7 B A3 44t it 75
PEALST A7 RO b 4 1 AL

Fik: Mg 28 45 H IR L RS B 43 B AR BRI & mFOLFOX6 387415 mFOLFOX6 RY7 4, H4
146, TE 1~4 WALITRT 1 d 78 A5 I CEUS, SR sh 81 % a A i, 0 5% 508 AP
SRR I E BB, R SRR T RO M AR ME (RECIST ) &5, Ml Phar b asie S
TRURFHE 1AL HT 1 d 55 2 WARITAT 1 d ikl S E0B a5l 22 5 .

R IRHHIK S mFOLFOX6 JAY7 AA BUR # 5 BUR F Rkl S B8 B (P1) LT 434K
ZEAGIFE L (P=0.03) , RSUEFLGITFE XL (¥ P>0.05) ; mFOLFOX6 JAIT A RUEH
HRBURFE RS SBEE B2 R TG L (3 P>0.05) .

4518 : CEUS & 5250 PLXA T 45 B i I 7% DA APt 5 40 M s v Ak 0097 8O A — 2 (B
SiEMMRE; MRS I B A
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Quantitative analysis of contrast-enhanced ultrasonography for

evaluation of early response of colorectal cancer liver metastasis

to chemotherapy

QI Wenijun, LIAO Jintang, CHEN Luyang, WANG Yibin, XIE Lulu, LI Yueyi

(Department of Ultrasonography, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract

Objective: To determine the application value of quantitative analysis of contrast-enhanced ultrasonography
(CEUS) in evaluation of early response of colorectal cancer liver metastasis to bevacizumab plus cytotoxic
chemotherapy or cytotoxic chemotherapy alone.

Methods: Twenty-eight patients with colorectal cancer liver metastasis were designated to bevacizumab plus
mFOLFOXG6 treatment group and mFOLFOXG6 alone treatment group, with 14 cases in each group. Conventional
ultrasound and CEUS were performed 1d prior to the first four administrations of chemotherapy, and quantitative
parameters of liver metastases were recorded by using contrast dynamic software. Based on the final results
assessed according to Response Evaluation Criteria in Solid Tumors (RECIST), the differences in percentage

change of the quantitative parameters of the liver lesions between 1d prior to first-course chemotherapy and 1d
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prior to second-course chemotherapy were compared between responders and non-responders of the two groups,

respectively.

Results: The percentage change of lesion quantitative parameter peak intensity (PI) was statistically different

(P=0.03), but that of all other parameters showed no statistical difference between responders and non-

responders in bevacizumab plus mFOLFOX6 treatment group (all P>0.05); no statistical difference was noted

in percentage change of lesion quantitative parameters between responders and non-responders in mFOLFOX6

alone treatment group (all P>0.05).

Conclusion: CEUS quantitative parameter PI has certain application value in evaluation of early response of

colorectal cancer liver metastasis to bevacizumab plus cytotoxic chemotherapy.
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JHF e S 235 15 W s ) B O R B R AR AN o X T T
DIVIBR I RF 56 R0 &, 104 A A7 & mTik20%!" . 4R
R 2 B0 N6 % 988 To vk — DD Bk, T il Bl Ak
PERCIR . AN iR i) o = W i %) ¥ S L e
)30 97 I 0L N AR K R PR IR R e
M T RIG Y o BRI G AT O 27 RO 4
BB T 22 A O % T i 07 A RUCE TR R R
A, THEREALGH (progression-free survival,
PFS) f1 2 (overall survival, 0S) &3
TR R T RN Y EE L AR AR, SR BE A AR A
R IRIT RN E K, HRAS b A AE K
FE B B Z2 I () o VA IR L A A 0 4 A o R T
M4 % R, SR H A QI A, By T MR S5 ot
P, I KBRS B A AR HURE D 7 o A A e PR T3 56
F2 L TR bR 1 52 AR AT % WL GE A R T R
SR FH 11 2 7 T A 21 ZUbR o s S AR I RO A A
#E (response evaluation criteria in solid tumors,
RECIST ) "™, R i FHE 1) JA 7 v f g 78 76 7 53
BI& A RBE AR FR T4 /), AT i A7 AE SR BRE

Ty BE M AR BE w] Bz i i 1 OB 25 s A8 AL
[vi) Fof BIF 5 00 O AR A5 e I B e 3 T L A Ak Y
8 AR TR N 3T A B 5 B0 B o T 58 3R B A B R
IR SRR, A R e W bR R S I U O Y
A& (contrast enhanced ultrasonography,
CEUS) 7& 4 b BT i 25 REAR " GBS 3 e
FEAT & B R RN f8 R (20114 /) ) 8,
BT PEA R K /N RECIST B A BE G 12 il Jed 1fn 45
Fm Ry N A 75 T 4 S 2 W R
RPN (20124FR ) ) WA, RECISTAIH
ST AR A UM S o IO R Bl 0 R i AR AL
FL R AT RO, T2 TR E RBICEUS
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A LA RPN AW E i CEUSE &4 A (I
) PRI e R R AL e AT AL R R, 1R
P e TR ) S e i R L A AR b Y I O T O S R
Sr BT CEUSTEAN I B I A7 7 8 L 3 B A A2 o

1 ABSHE

1.1 HwHIE

FH20124F10H —20134F 10 H W8 20 BLIE 3K
) M R A R A, AR LT LR AR YT RT28 AN TR
AT AT RS IR H AT X L3 o TSR E X 2R AT
AR (CECT ) X b3 s # 2P s % ( CEMRI)
PACECTECEMRIIZ Wi & . ik Jie sl BE U % 7% 98
R —WVIBR M B WX &, S RXZ =
A ETI R R A, ER>18% . AR
HHRE RS R B AR FE T B S ME, T R A
ZFMIEEE A . HeBRAr e . BEAE A 7S A iR
T ok e, X e 2 W B R . SRR e
LR 112 07 NI o S = 11 SN s T = R 4
SAm ], ABFSERT28 dN AT SR TR
A F U R 3 L0 R, b g e I R
Syl 130 R . L S T A RS
HALE, WL, RWAGI 5.
1.2 BFAR

AR 5 25 W 9 G R IR 9T S PR
2, (1) AR HI S mFOLFOX6 7% (12)8#) .
FE e AR PLT.5 mg/mz, ERN Y€ TRE e
YL FIAA85 me/m”, EF 1K FR KIS 0 AR A
400 mg/m?” , 1K BRI E; 5 - R W
400 mg/m’, FPKIFTE, S-FIRMERE2 400 mg/m’,
AeHFH K% 146 ho (2) mFOLFOX6 5% (12J5) .
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M. BYPFIEASS mg/mz, SR DK
W R 55400 mg/m2 , IR ERIKIEE; 5-H
JRWEWBEA00 mg/m”, Ik M, 5 -9 IR W 0E
2400 mg/m’, HEFFERIKTEE46 ho PIFR T 2L
14 dA 1A

1.3 CEUS

XFARK L HmE R RHE, 2afhg
S4FLL_ECEUSZ B A M B2 A T35 1 -4 AT R T d
fTCEUS,

7 {7 M Siemens ACUSON S20007% 11 2 3 4
HAZWL, RA4C- 1483, WiA42.0~4.5 MHz, #l
WIS %L ( mechanical index, MI) S540.05~0.06,
X — B REEIRIT RTS CEUS T A S 8O A
A, AARMI L, M AE . RESADEHEES . M
T TR (0, 22 ke R E R N R/ (34
MEHMLHRL )  BHR . BE L W Ko A
DLUAMS R R 20 R B, A 2 A B kR R R i B
WLEE H IR SE A/ T i 1R RS 0% 9 kAR CEUS
WS 5 AL o BT W 9 kb I A A N 2 BR ) DL R IE R
SR A I —2, mBR%E ., FaBg, &2
H) S T 5 T 7S AR AR O R v e, 5 mLA: B AR
KT AGZ R i R S, 2.4 m LA vk
28 N R K O [R]— 4 R R — R A
H) o, RRETREEAS mLAHER K YE. 5 s
POk o P 2 i oA 5, W SR S IR I, sh S W
G TP A L TR S DK ABT . TR L AE R A O
R, 23 min, X T MO0 K0 S N IR R A
JC K SE Bl SE IR kR /N (34 3 EOAH A 1 AR
) o IR EBEAE0 s LIDICOMME A

Je B AL B 3 E BT Contrast
Dynamic Software, & MiAF M, k£ At
B0 e v B Y AR, SR HURSBRIX (region of
interest, ROI) , FEFTEROIMN 43 5 & & B ATE
[F] — % J3E AR i L 0 IE A LR ROT, T AR 1Y
H(25+1.99) mm?, FHAGFLIRE (s) RyfEk
b RS IREE (% ) O AL bR i I 8] - 5 2 il 48
(time—intensity curve, TIC) 4 1m¥g &R
HE N EmSE. WEMmE (peak intensity,
PI) (%) . Mk T (area under the curve,
AUC) (%s) (LA E2WSMARMAL) | B
B (time to peak, TTP) (s) (5 I & B AH
X)L FEHUEBEE ( mean transit time, MTT)
(s) o PUNME SRR mE(EH, TTP A IF 40 1 ok &=
IS FIPTAY A E], MTT A PT— - i A % 1 £ B 1] B .

© WA )3 i [ & F A F A EFH

1.4 TFROE

CECTE(CEMRIZ M 3¢ [ [ 5 0k 25 5 W 4%
e AT, X T E T R E T AT
3G . AR A . MYIERECIST 1.1, ¥
YR N 5E A 5 i (complete response, CR) .
wB Ay 5% i ( partial response, PR) . 5 1 R
( progression disease, PD) . e (stable
disease, SD) [6], I A 3 6 WF 28 X5F B 43 A B
B RRRE, P AREENCR, PR, SD,
TR A HPD,
1.5 SEitZAbiE

Fe 45 1 W i BT e B BB gy Dy DL AR B BT IR A
mFOLFOX6JAYT 4l X mFOLFOX63AY7 4L, fli %
TR ISPSS 22,00 THEEE S LRALTHETL d
22U ALIT T AR kE 45 8 SR T B,
KA WilcoxonFk A5, 43 B LB MIGIT AP A
HURH 5T AR € B SR %
P<0.05 4 257 A Geit v 2 L.

2 & =

2.1 MARMNERITH

A 12 56 W 4R 1 2 8 ) 4 1 I R R AR R
BAWRITA 146, FHER (56+15) % Hr
B, L3, ARURFELLE, TTRUEE3H .
mFOLFOX6IGYT 2 140, ~FH4ERE (52+10) %
Horh s, wefll; ARUEE 1G], ToRUEE3H,
2.2 BEIER

TYE R BTN, A RIT A A R K
BV (3.5+1.5) em, AEETREKERY
W CHENE 8% ~34% ) , Tk m i
KEHWER (B8N H3%. 19%. 29% ) ;
mFOLFOX6RIF it i KA FMHE (1.9
0.9) em, FRCEE T EREKEIW/N (H 5 506E F
H9%~27% ) , TREHE T ERKAEWIER (Ao
9% . 22% . 24% )

aErTHAPASEE S LR E W
SERZSHPITIHA TR ESRASEITFE X
(P=0.03) , RSP ERLGEIHFEL (Y
P>0.05) (K1) (1) ; mFOLFOX6IRITALH
BB HE S TR E R SRR s A,
SR BTG E L (BP>0.05) (£2) .
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_Peak:38.2% Tp:47.38s AUC:3278.4%s MIT:71.96s
40
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em ey

4 40

Time (s)

B 1 NLBMABE mFOLFOX6 & AE AT RI/EHTAE CT. CEUS, TICRH A, B: SHAlfyral., 3 JEIIG T
HE CT B8 €. DL E: 20l 56 1 RIS . %6 3 IS CEUS g (L RIRER L, &R R
IEHAFEY) 5 Fo G He B 7Rl . 268 1 RIS | 56 3 AR B9 TIC (EZAEREER AL, e URAIE W IF418L)

Figure 1 Liver CT, CEUS and TIC findings in responder undergoing bevacizumab plus cytotoxic chemotherapy A,Band C: CT

images of liver before and at 3 cycles after chemotherapy, respectively; C, D and E: CEUS images before and at one cycle and 3 cycles
after chemotherapy, respectively (blue ring representing metastasis and green ring representing normal liver tissue); F, G and H:
TIC images before and at one cycle and 3 cycles after chemotherapy, respectively (blue line representing metastasis and green line

representing normal liver tissue)

F1 BARTHANBES AN EERMEESHENE &2 mFOLFOX6 AT HENEESANBERMEES

SELLE (%) HEUBESHE (%)

Table 1 Comparison of changing percentages of lesion Table 2 Comparison of changing percentages of lesion
quantitative parameters between responders and non- quantitative parameters between responders and non-
responders in combination treatment group (%) responders in mFOLFOX6 alone treatment group (%)

RSN HRUEE TR H . p seE B ARUEH TR . .
(n=11) (n=3) (n=11) (n=3)

PI -35 2 -2.19  0.03 PI =27 2 -1.48 0.14
TTP 8 10 -0.08  0.94 TTP 7 =3 -1.01 0.31
AUC -21 10 -0.86  0.39 AUC 11 -14 -0.08 0.94
MTT 4 7 -0.08  0.94 MTT 9 -6 -1.09 0.28
[ S V€ TP R i GIDL VR 1R Ve TP SR L VR

Note: Data are presented as the median of the changing Note: Data are presented as the median of the changing

percentage percentage
3 it i’ FEE At CEUSXT 2 R 1) 25 ) n] L3 PR A0 7 28,

HLA6 M E W18 CEUSTE iR I 48 0 )36 7 Hh 0o 1
CEUSHE 1 58 A6 8 0] 6 7 W W o e B2 R0 S0,y 7 O s 00 S 98 ) 5 BE2E R BT T
A6 Y Oy AT T vk R Bl i - P AR R, BT S A RE AR L E BT RO S
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FEANTE, AT 0 I G — Y B A S W I
(LT (G i Rl i B e 7y - i O Knieling%””ﬂ"]ﬁ?{
R R P AEJE IR I A I B9 (hepatocellular
carcinoma, HCC) A& EHETTPTIEITL., 31
HIG W RAEK ; Lassau® " EMHCEUS Wil
masatinibifJ7 B W18 8] FUR I7 AL WF 58 h A il 5
MARAMHLHSHAUC, WAL T M (area
under the wash-in, AUWI) . WAL T mfH
(‘area under the wash-out, AUWO ) TIEITEE15K
AN R, T2 VAL BA AR B A i R e RS A T T e
BRIRIT T RO M A th AR S 15 KR 550K
ZRIAZE LS EAPL, WAMEIE . TTP,
AUC, AUWO'"™ o st T o il - P R AL,
Watson 5" HFIT 7R, AG-0282621F Jy i A if %
PN B A A DR A2 A i TR K it 40 At 790 T 2 400 ) e
ARG, SRR 75 3 5 7R IR A 3R T N ]

XoF T 4 i 2 P AT A T CEUSTEAN 7 2 1 W 572
FXAR A, A7 B LS EW AR . Wang
SEUR Y, MCF-7 2L 158 far 988 4R BUE T B0 85 R 7
2 dJF, UEMEBREE . VAAHMIZ T A AR
U AKATE AR BN B 22 S A St X
TS/ N P o - PR T, A Bl 3R T
AR TORBEA . IR R A B 4 A REAR

B YR 97 A SOE A TIR T R
TR S, AR FEEE SR AR KA TR A WG
By, T Re S A A AT A G, DI AR
FHLHK G mFOLFOX 6T S 1 AR, A %R #H
5EBEE M LPLE FFEAL, WAERITEH % R
A EXSE . MTICAT REMWAEE, —Ff5S
IFRIAR DG, an Gk mf ] . TTP, 5 —Fh Bk T3
SRGRE, WIPL, AUC. XLESHIFHIKE T — R
IR, Hh 2z — 2R 5 mE S MLk E R
Fe A, 300 A0 e B2 R v A I MUY 3 52 B A TR
Sto HMTPLS MARAIG, (558 E 5 Mok
S, AT DR WIS IR T A RO e AL I A
BN L HE AR KRN B O B B b . SRAUCTR S
MR, MAFRKSRTFAPAREES
TCR M AR W, TTP 5 I 5 FE A G i &
A, AR A Rk — 2T, mFOLFOX6IRYY
Hrp, AREESEMEHF & ERSHEEE )
BESIEITFEL, AU TILFATRE: AR
ARBE D s BARTT AR AR BN, RO TR
Bf DR 2200 K 36/ ST LR 5 S R
1) 745 £k 2R 55 36 97 159 kY B R AR TG S 3 A O

© WA )3 i [ & F A F A EFH

1M Ang %5 S WF 58 7R A5 20 38 AR B /T
M H (15.7+7.4 cm ) vs. (33.3+£14.1) cem,
P<0.01], H 5058 AN AFRUHE R FFEES2 em |
IR IE<50% , R I AT 1796 kLR /N gl A B
5 RV . AW 7T FT
R, HUEE3JE WG M4 kR B R4 R FE, iz IR
W 5% A i RO TR BUAF 7R 1R 25, WO 265 1 ) 1 s v
ESEATE W .

2 WUE 58 4% 5 1t S 8005 b g ¢ 5098 b 22 ) 3k
A M L3 . Lassau®G" e DA BAHLIEYF HCC
PTG PRI, AU A3 R 55 0KRAUC,
AUWI, AUWO. TTPZE{LH 738 S RECISTAHH G,
HTTPS5PFSH X, AUC., AUWOHOSH X, HT
gy KT ROTAE A PES . 0S8, R R
P IR ITIT SO R AR e — B, HAH Gk
W 5¢ T AR R 4 J5 B B2 B 5% ) o T PR i 4
T KT 1 52 A% 2% FRAE AL 177 B8 B 45 b 12 W B W U e
JERIT T A, R e o © R T PR A A P
A A I AR IR 5 0

ARG AFTE LT AR (1) 99 AREA R
Ao (2) BFIE R A [ A 0 SR R . AT S T BRI A
PESZMA kR o SR R Bl R O THURE £ 78 1R
F ., Fo 0 B R AR S R W R TR % CEUSHE
K TFHEES10 cn YR AE . (3) AfFF5 L LTCEUS
PEAH 0 1] 36 97 97 800 WF 5 3k OB 3 — A kR R
PEAN X G2 1270 220 0 R R A CTEEMRT,  HL3H
BEFERE SRR ZN . RS R
IEZ BRI SRR L O — 2, [fiCEUSS R
RECISTIFM fETE T J& o (4) SCHR 1 5& T SD 2 A &k
SRR I G —, B 45 R 0k A7 3
S

Zi b, CEUSKE i Z8PIXf T 5 W IF AN 45
i s V5 7% At DLAR AR 5 mFOLFOX 637 7 A
— &N A E, T I mFOLFOX 636 47 1 &
&, CEUSE &/ Hr BB E o y7 8 Ve AR B 2
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