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[ Abstract] Colorectal cancer is one of the most common malignant tumors. Though the development
of multidisciplinary therapy has largely improved the therapy effects, many patients still died of local recurrence
and metastases after surgery. Circulating tumor cell (CTC) originates from primary tumor tissues and has a close
relationship with cancer metastases and prognosis. This review summarizes the CTC detection methods and relevant
clinical research on CTC in recent years.

[Key words] Colorectal cancer; Circulating tumor cell; Detection; Therapy

ZEEHIERE T Rz —, BARTAR KGR, BB BELT FARER R K
LA AR T BOR AR WSO P RCE B A6 Re o A eig s . R as AN ik
(TR M 2 T A E A 5 B R R R 1 28

JEE{E¥: MH E-mail: zhenzhang6@gmail.com



(P BB/AER L) 2015F52555118

855

JEIA, DR R i ok BRSO B %60 T 458 I PRI S
KA UG HATHZAE

A JE M AE P98 20 Bl (circulating tumor cell,
CTC)HIME 2 7E 18964F Hi Ghosseins ' 1 Se i
o CTCRIETMRAL, TE Mg K 11
YERITR, i 40 i i A i i A6 #4 ENE e e,
REZBCTCAE NG BELH 905 H0H R A %
s, AR RCEAT = T R RS
TERE RO bR A MR R PR R S8 P AT TR, AHE
RAIE UM, I —E /AT RN
BBkt 2 SEAESK, KR K A T
CTCHYHE—ERF5E, CTCS IR B K 15 %5 4]
FHSG, I HAT B A 0 00 B E JiE B 45
I YA B9 A B8R B o AR SCW CTCRYAZ I J7 4%
LA, Bt b B ROTFEEA T 2834
1 CTCHIE&%

HI T CTCAESM A I P R R A D, T8 w5
BEAE VLA LA A5 00424~ 2L 4 e v 4R AUA
LA bR 40 2, DR T B CTC RIS
A, Gl BRI AT CTCH T E . &
BE RO F2 B0 i — ey P A o P
AR e PE ISR, HRTCTCRY B 4 ik 4
FFERIER IR R | W RO HR &
%?H*@éﬂﬂﬂ@j{d\E‘Jﬁ%?ﬁ(isolation by size of
epithelial tumor cells, ISET),

L1 RS BEAR

TRIBEREIR I B FARTE B CTCHR R s
5, X7 R R B R T AT A RE PR L
P55 WL A0 M S T A P R T BRI SR, X
Besh G T REER AN — B TR R RES T
e 5 HAWR S G AN 8 . SR SRR
£ W55 V. (reverse transcription polymerase chain
reaction, RT-PCR)FHLL, RIEREER T E AR
REGOEFIE 73 B AL Y Al ALk Al i, H
AR MR, A,
B T2 A X S S A R L G
TG BR 53 B H R 43 SRy B PR e R0 S PO e . P
i e P R T I B A HUA R REsk . Al
M SRERES G5, BHETEREA B ok .
I 9 106 8 i 2 R TE SC 4R B A A A A DL 4l

o AERSI o BHE G 2% 1 2038 A2 301 e 4 i 2
T FE T IR R 55 B2, P R IR 55 1Y g
AT HEFE K . CellSearch £ 4t 2 i F o 8 i Bk
SrEHRMIGE, CAWSEEE MY E
Jaj(Food and Drug Administration, FDA)?EXHEEH
TEEREVEZLIRE . ATA IR AN 2 L s SR Y
K FGSY, EJEH T —L2ECTCA RIS bRk
PURLAR ERAEANMERIATLE, CellSearch REE1))
TEAE—E Mlge o FERE BT ES A I CTC
i, — A 1 AR 1 B C D45 B S 2T
M/MRFRIERICDO1, T8 i BIPE £ n] LA R T
D20 LA A5t R SR A, (EX Ry i AR
ERCREGE, (AR RS
12 BEMEHSHK

VA BB O RO S R A — RE P PR
JFE A B W b AT O U VE BT, 7R
— € B0 3 UKL 23 C 3 B B rp B SRy
(VA o | W N T O - 5 NS U T
5, WIRJR SRR KRR . kil
MIJZE . P ESRZE . RAZANEE (AN R
A, bRzanf . MEani) . mgzE.
T o B M A B . FOREORAN S, i
o THEAR, I3 80 MR ML SR8 2
LIRSS GEe Rk SUR R NS 2N A e i (1
D7 TSR A . H O —E R
BRYE, 2R A5 o BRSNS RV EAT B
O, I MEA AT REE A3 B A A1 T4 8
7 L 958 240 B A I vl S B B M R )22, 3 O
AR LR . Oncoquickif J& 2 T
WIEREBLOBOR, TEW Mk B T 2 4L
M GERE, REM Bt py H A AE sl B i m, M
MHE T CTCHR & [5] o RosetteSep@Fﬁf}lﬁ
18 1% (RosetteSep—applied imaging rare event,
RARE) 2 LA B 16 45 g LAl 1) %8 86 o 18 Lo 45
AR, fEMIPEEPEE D, A AnECD45 B PE
Ml 5 22 Rh 2T A M AZHR 25 5 O RIA S 540
1 I 2 R D R K PR 2 2 S WS o B
ﬁCTC [6-7] .
1.3 ISET

i VonaZ ' 4 tH A ISET 35 B4 g 200



856 WITE, &

SEEREING MBMDEBREEN RIGRATIEE

05 1A 200 i Y DR INAS (] ke 53 15 e A e . 107
A EAR A8 wm U8 M5 8 28 0ok [ 7 b 3 Y
S, IR 2 S AR A i 20T e e 4 B A
Fo WEOrEERURAE R, 1 mLi B A A
JeA 0 ML T AGE H L 0 1 R A0 T S R AT 58
B, R PR B TARCE ORI, Al
b 6 G (B Gt (0 M A F R R BT
TESF R IR M . FLZ O R i s . R E
KA, WY THEE, S iBE 4 KREZH
0 L 20 BB 2B, AT R A e N R 2
BRI A B AN b A B 2 FhoAN [E L
BB e oE, 25, FH8 pm K/
FLAR Y JEE 3 2 A1 Jo) it i3 A MO RO B, (HIX
MIRFISET H ARS8 HAR K T8 nmi i 2
Ji, T T i TR T R ST A iR 2 R R
F8 pm, i H B A R 2 B sE L
SRR B R T I R, Z R 2
EAEY) . Aboe S BE Ao B ad AR b B R A
SCE s ARG I S5 45V B T B 1l 31— R ARk
RERER F,  AZheE A ghse st 4
FREH AR, BRI AR . AR Y Ry
£ Zheng % ORISR RS I -C
A U8 Y T R4 T 89.5%+9.5% I 1T 51 Bif 9
AR . Bhagat®: ' i FH Ui i Ak 1451
HEA BOHE I A T8 345 1 I 909% 1Y FL g 40
HIRRMCF-7 R 3R
2 CTCmyM &
21 IBAFALBGCTCKRM 7 &

WO 7 Rk AR R R A0 M Ak e ik
(immunocytochemistry, ICH). OGH 5400
THEH R (laser scanning cytometry, LSC)FIJ%
Eji?%éﬁ?%ﬁﬂi”ﬂj’ﬁﬁ&ﬂi(ﬁber—optic array scanning
technology, FAST)% . XJEJrik F 22 MLl
AT b R Is i S se B BT AR CTC, i
W HUAA CKIUAFMEpCAMBTIA . ICHZF]
FHPUE S PO S RS & 0 5O, AR AR
PRINEIRNSERR U Ay Eo e BN |
JUE A0 o Sl e, i At St €2, 7530k db £ L2 H) D feh
MR . (HJEAEICH L BUBE %, B
HIAD BN . LSCA2 il s A0 i, B

A WA SO BUR AN AL ) T g, 3 i
7 B T BUR A s b, ol e —
SE B8] (30~60 min) 7E 15 T H shifi&s x 10°
AN, WS4 E EH AR A Lt vk g
5 P IR B FE 1074 4 M A & 311~ 24 b s 4 g
FOBURRE P LSCRE AT 455 2 HE WL B 40 Ml I
YIRS, RN 20 B A fl 4 285 A 300 4T R 1
SERFIEN T, Pachmann®: ! B UCKLSCizE
FHFAME MLCTC ARSI, XeF 240 it 154 7 30 3 22 o7
Jo EAENER . RE R, RGNS 0T A LR R i
B, I RKE I BAYE R 1K92% , 4557 B N97% .
FAST T A8 H B e il 2 R AR, 1 s
BEFIH3 x 1071400

CellSearchR 4 & HRjME — L FDAHLHE [
MK CTCH k. BB EpCAMBLIA
I REREER B 4ECTC, s 46 1) 20 it 75 FH 4 it
BALEIDAPIFRIC, JF HPEOEHRIC A CKBTAFI
CDASPUIR T T R AN A, Fe 2% CKIH
P CDASBAMER AN 26 % B EE A sh bt &
GEREATHE AR TE L SRR B A A 4
PECHUAR G AN [ sh 9 WA M £ R AR 45
4, BHHTHBEIE . 255 Mars)
] )7 7 e S

VT AE B0 A B R CTC=Chip & —F 1
CellSearch RGN H K AR, KRG H
78 000 EpCAMALIAAL B B fHoE 5 2 Rg 7 o
ML I 2 SR A B, b R SR R AR i LT
SRR, PR S A0 R 2SR A R R A S A
s, w T LF A IR B CTCRR I Y
22 VAMBR AR ERGCTCKRM 7 %k

PCRA AN I g £ 3540 E i CTC 3 B
T KGR LR | AR R PR (14 S A8 i (0 (AR S
PR SR EDNA . BARZOT IR RUE S, (A2
A T H G B PR BR ) TR AR R R,
HAME i H CTCRIAZ R 2 R ARG e, Kl
F AU B DNA T BEFFE HIE MR 40 i, PR
1 FHPCREE ARAG I CTCH S B AR 1L RT-
PCRIZETEPCRILRE 1531 thy e 5 S EmRN AT
B R SR DNA B, DT TR0 41 2 sk b o 4
SEEMRNA Y 26 18 35CRE 26 5L H 2045 J§ RN A ZK -



(P BB/AER L) 2015F52555118

857

FISH o HF X SRR S P m RN ATE F ANTE IE 5
SME MM RS, BB Wk, 7E4i st
ToJ5 SV A, DRI AE 2D ] At R ) 1 £ i
BEAS S mRNA T DL R4 /R CTCRIFETE .
HPCREGAM L, BEIRRT-PCRATHE g 40 ity
mRNARILWEERIGE ), (A SRR S
B BAPELS S, ANERERT |- R 45 g . Ao
b e S LA AF 1 5 2k sl bt A 4 4
JRA, 1 HRT-PCRICIE AT IR A 24 WL S %
iy 441 i s s e FL vz T CTCAR I i)
R RERT . AR, B B tERE Y
S 0 AT BE S AR T—-PCRAGIN CTC A H e
A NS MRS I e S B 20N L A, i
B HIRNAFI A ZZ DN AL AT RE T 85011 FHPE S5 R 19
B
3 CTCHM7TEL: EinE B Ryl R
3.1 CTCT#4E & 516 R4 &

T CTCRIE T MyEH 2y, HICTCHE
— R AT R e AR P R R e A OO
HAl & A ZWHF53HE 1 CTCRT e 45 & i &
B IR 2 A B 25 AL RE AR I RAF A o Sastre
a5 N T 9T 4 IR R, HR I CTCRL
HSIGRAAG, SR SRS A&
CTCH R . 1% 55K H] CellSearch & 4t XF CTCHE
TR, 7 AT PEAR 9415 H 5 i A 3441 (36 %)
AR CTC =24, hfi%E 3.4, CTC
FHAE R (CTC = 24) 5 i & g 37 . T
CEASCLDHZK - S g o A R B o 2 I i 1
FHOCHE . AU 6 7 1 5 CTCIH P2 AH G (T
M. 20.7%, M. 24.1%, V. 60.7%,
P=0.005), [FI#E, MEIEE LK TETIA
CTCHFAYER, 7R 73 W& ME— 5 CTCAHIC K
(M 12%, TW: 16%, IVIH: 64%,
P=0.000 1), WongZ5 "> il 113207125 & 198
B, HCTCR R RF62%, 17120145
B B 9 05 HE 3 A0 5] £t B A rp R 4G T 3]
CTC, R EBCTCEE SHESHBESEEY)
. KatsunoZs ' 4T By — I Meta 23 Hr T4
T CTCS %5 H ¥ 38 Wk B 45 PR R M 78
RN, LA T 6460145 B R, Kk

IR bR EEL 235 BH 1 1 BB R B P i AR LA B
[ICTCRAPEZE(50% vs 21%), [RIRECTC I
HHA R IR %(21% vs 8%). Hiraiwa™s
261N HE T 13001 5 A E R R, R IR
PR CTCE R W 5 TR M, CTC
B A S B E IR UG, mHS
B RS % B A B A . linuma
2 LT A 2R RIS R, Tl X 1676145 H
TR F T R, CTCHT AR I3 Sz ke 8 25 7Y
I RS LR, 5 ERE IR RALTRE .
AL . Wk EL B B K e B 4 25 HLAT W I () A
Kotk UL EWFSE AR, CTCHT AR I3 g ke 2%
L 98 B I DR AR 55, RN PR R v
A DL o CTCE = 05 BT A I 09 1) R3S
AR, [l B AT £ A R o B AT AR
FEAMEIE .
3.2 CTCAETRN &% F KB F ¥ TR 7 & 49
it

CTCRR T 7T LA S B T i b ggg iR 3, ]
A9 4 52 & BEATARGF B T . Uen 2%
XT438% 1 ~IIHHZE B e s, 0 A F R
MFARFHITCTCRM, ZIAFAARFCTC
LSRG KHE, RETFARECTCHH
PEZH TGS A A7 B ik v TR HT AR J5 1 BH R 2
(P<0.001), Allen—Mersh% ' [FREXT 196411741
A EEVIRARNEE, RG24 hilbfT
CTCK , BRIMAJGCTCHHYERE Z G HE
KB A B LU TR o BRI 5 PR ) R
T PR 5 35 BH R 09 B8 8 A &2 e ) AR 38 ) I 1
i, BEEAAR S AT CTCA I AT #i &2 % . Yalcin
2 ORI T 934 B R R E Y CTC, IRTT
JE A 8 B CTCHUER R R, 1441 35 CTCEU R
T, TSHIEE AR A B AR, FECTCHE
T R 8 5] B 2 A 25 SR B AR IR YT R
S bR, MAE 140 CTCECE T & R A
13451 H 3 PR 2 B (P=0.001), [RIFEHD, 7ES
BIRYY JG CTCEURE R R AL B T, A 44
BH IR, Rk, ZBSSIA AT LLE
1HIAIT R G CTC R R X9 B & AT AR 4 1Y
T



858 WITE, &

SEEREING MBMDEBREEN RIGRATIEE

HArE A 2055 IE S T CTCH] LA 45
o 9 BB R I AR AE AT AR A I T8 . Cohen
24 UV ok X 430 091 B P 4 LIV CTC A A
WA, TCIRIRIT RIS IR Y7 5 CTC I Mk i
X1 YA WU AE R, R 9T TR CTCI IRk
JELH RS B AL TR RIS CTCH mvk FE 4
(P=0.000 1), 142FFICTCHYIE AR RE B i
X B A AT PEAG B, AR AL S R
P 1E J [R) BsF C T CAPR VA B35 4 A wh A5 A A7 ]
18.81H , MR AVl Ry i Ji& [A] I CTC =y
W FE 4R 0 7 AR AR TR A R 3.1 H (P<0.000 1),
Van Dalum%% 2] ATETEGN A T 183414136 AR
MRS e B, T BEYIS. AR, G5 R AL
PR FT AR B CTCHY 3 BoA I B AR AY
%’Eﬁﬁiﬁ%(recurrence—ﬁee survival, RFS)#
7t ﬁ*ﬁ?‘éﬁiﬁ%(colon cancer-related survival,
CCRS), #H T X B AR T CTCRH M 3 545
RFSM75%[%MK ZE61%, MiCCRSM83%[HMLZE
69%. ZHENHrER, CTCHM ML
JSERFSHIA ST 2 . Huang %5 TR —
TiMetaZr BT LN A 13I0RF 5, 45 HH CTCAR MK BE
(25 B i F A B 4R T R ] B 3 T C TG
W 4 (P=0.048), CTC =k ny B ot e
17 (progression-free survival, PFS)FIEA AR
(P<0.001)(overall survival, OS)#:2%, CTCHKHk
JE Bl A Sy v R R )RR LA R CTCRREE o M 1)
FBFHPFS(P=0.023)F10S(P<0.001)5 % .
3.3 CTCAETRM Fo A& J7 207 & 69 1A

TESIN AN PGSR0 T8, CTCA I [ L
BRI FHNE, o] DARPECTCR I 25 5 45
T EARILIATF o CohenZs ' &1 Xt 4304144
AL Bl 8, TEIRYT IS 3~5 K CTC,
RIAEIRTT G P it i B CTC =34~/7.5
mLZ 573%, MIRYT I BEta e sl b5k i s
FAL T % % CTC=3//7.5 mL, CTCIEMYY
A HERVEIA S 78% , Barbazany: '™ 152k
IS5 e, KIAEIRYT G W Rk A
I RE IR T A SO B A A # o CTCEAYE
Mk o B LA MK WA, Rzt
FE45 A CTC R R I AT LS 51 s 18

R To ik K R XHR Y7 IRPT BRE, JFE AT A
JeE M 25 T B SR RIR YT o BEE X CTCHFIE Y
WA, 2EE NIRRT CTCHEAT AR N A J PR R
W, UIKEZCTCA WA H#ER., 20
WFoE L, 383 X CTCAR R R (A&, AT LA
Xif 485 T R i HR A BT R AT AR R U, A0
TR7 B 69745 L% Hendlisz % ) T4k
FEXFEE T ART7 X T CTCR B & s 22 Bz AR K A
?%ﬁi(epidermal growth factor receptor, EGFR)%2
BRI, AT Ry RS
FERE, ABITEIRITRT . YT R A A4
SPRRIBYT G AR, 1445 (64%) He B A VRTT T
CTCEIMEGFRFE R, M5 & MIEFMCTCH
EGFRERIETLK, 14013 CTC-EGFRIEMER &
&, grta TR, 136 kRM:, H
Hh R R R 6.6 H 1 8HI 34k CTC-EGFR
FIRAMER B, EAIP R, THIRE
EGFREIHME, st R 8.5 H . i
W55 2 B 4LS7 7T 15 S-CTC P EGFR 2 DR 25 1Y kg
A% EGFRBAE i g 72 b7 I 1% 5T PEA
EGFRIRZ, FIHCTC-EGFRZE A /K 0] LA
EERS RS H R R AT YT R . AESEPRI IR T AR
o, TR PG 28 FRPTIA T 4 L T AL AT
AR RE LR K-rasFE N, K-rasFE PREF A RO P
ZEHBUIRIT A L, TS AE R ROANE
Yen%s VO WA TOBI RS VRS H A B E AT
PRI P A VE 2 BRHTIRYT RIS I L A1 & i
CTCIIK-ras3H , KICTCH IR AL K-ras
R AR R AR — B, @ X CTCHY
K-ras B AG I AT DLAR G- b 150300 75 2 B BT A9
SR, DA BRI AS G A 0T s 28 21 TR
Kol . Musella®s V70 g 2 U458, $5i1
i3 CTCHY RN AT DA 1 1 7t il HTEGFRIA
JYROITAL, Abdallah% 8 K3 4347 T CTCH
Y B F 2 & B (thymidylate synthase, TYMS),
FALLVEAG S-FUTE 56 B M 25 B o |8 & b iy
B, T T 340 B I ANE ILCTC, &Rl
TYMSZLBAYE, Hr6fil7E5-FUIAYT G Hi 8t i
JEVEIE, CTCRITYMSZ 55 Mbgd ik e BoAg 0 i
AYAHICNE, ZAFE S5 R R W@ i CTCRYTY MSKS:



(P BB/AER L) 2015F52555118

859

AT LTSI X S-FUSRPTRY A, Mgl A%
TRA MR IT R
4 BETRE

45 H R AE VIR A 5 52 RS R R ATH IR AR
L, JEHEZ R HE R B , T4 A R
JHERCTC, AUE R T ARG L MR 1
PO, I HO IRk, SeBA AR IR T iR A
Wt HETRMCTCRITERE , RFJT 21
A A RN A, T R 2 A AR R S o
P, ABEEE L — AR S BT 5 X CTCHEFT 58
o, NS IR % B AT & 2 FhR Y
L5 Z R0 ik B TR o S8k, A L AEA
R ] — EOR TR BIBOR G, XA W3
CTCAEEIA R PLE], JEREPLREIGE &2
LT IR 7 e 04 J S P R R, T 14 G
SETE o TN TR 882235 41 1 A CTC AR i 7 2
SE FIET X AN R S AR 4R M A T AR AR IR T o 4
JERTTE BT L o

(& % X W]

[1] GHOSSEIN R A, CARUSONE L, BHATTACHARYA S.
Review: polymerase chain reaction detection of micrometastase
and circulating tumor cells: application to melanoma, prostate
and thyroid carcinomas [ J ] . Diagn Mol Pathol, 1999, 8(4):
165-175.

[2] PATERLINI-BRECHOT P, BENALI N L. Circulating tumor
cells (CTC) detection: clinical impact and future directions

[J] . Cancer Lett, 2007, 253(2): 180-204.

[3] ALIX-PANABIERES C, RIETHDORF S, PANTEL K.

Circulating tumor cells and bone marrow micrometastasis
[ J] . Clin Cancer Res, 2008, 14(16): 5013-5021.

[4] GERTLER R, ROSENBERG R, FUEHRER K, et al. Detection
of circulating tumor cells in blood using an optimized density
gradient centrifugation [J] . Recent Results Cancer Res,
2003, 162: 149-155.

[5] ROSENBERG R, GERTLER R, FRIEDERICHS J, et al.
Comparison of two density gradient centrifugation systems for
the enrichment of disseminated tumor cells in blood [J ] .
Cytometry, 2002, 49(4): 150-158.

[6] HAYES G M, BUSCH R, VOOGT J, et al. Isolation of
malignant B cells from patients with chronic lymphocytic
leukemia (CLL) for analysis of cell proliferation: validation of
a simplified method suitable for multi-center clinical studies

[J] . Leuk Res, 2010, 34(6): 809-815.
[7] NAUME B, BORGEN E, T@SSVIK S, et al. Detection of

isolated tumor cells in peripheral blood and in BM: evaluation

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

of a new enrichment method [ J ] . Cytotherapy, 2004, 6(3):
244-252.
VONA G, SABILE A, LOUHA M, et al. Isolation by
size of epithelial tumor cells: a new method for the
immunomorphological and molecular characterization of
circulating tumor cells [J 7. Am ] Pathol, 2000, 156(1): 57—
63.
ZIGEUNER R E, RIESENBERG R, POHLA H, et al.
Immunomagnetic cell enrichment detects more disseminated
cancer cells than immunocytochemistry in vitro [ J ] . J Urol,
2000, 164(5): 1834-1837.
ZHENG S, LIN H, LIU J Q, et al. Membrane microfilter device
for selective capture, electrolysis and genomic analysis of
human circulating tumor cells [J].J Chromatogr A, 2007,
1162(2): 154-161.
BHAGAT A A, HOU H W, LI L D, et al. Pinched flow coupled
shear—-modulated inertial microfluidics for high—throughput
rare blood cell separation [ J] . Lab Chip, 2011, 11(11):
1870-1878.
SCHOLTENS T M, SCHREUDER F, LIGTHART S T, et al.
CellTracks TDI: an image cytometer for cell characterization
[J] . Cytometry A, 2011, 79(3): 203-213.
PACHMANN K, CLEMENT J H, SCHNEIDER C P, et al.
Standardized quantification of circulating peripheral tumor
cells from lung and breast cancer [J].Clin Chem Lab Med,
2005, 43(6): 617-627.
SOMLO G, LAU S K, FRANKEL P, et al. Multiple biomarker
expression on circulating tumor cells in comparison to tumor
tissues from primary and metastatic sites in patients with
locally advanced/inflammatory, and stage IV breast cancer,
using a novel detection technology [ J ] . Breast Cancer Res
Treat, 2011, 128(1): 155-163.
RIETHDORF S, FRITSCHE H, MULLER V, et al. Detection
of circulating tumor cells in peripheral blood of patients with
metastatic breast cancer: a validation study of the Cell Search
system [ J ] . Clin Cancer Res, 2007, 13(3): 920-928.
ALLARD W J, MATERA J, MILLER M C, et al. Tumor cells
circulate in the peripheral blood of all major carcinomas but
not in healthy subjects or patients with nonmalignant diseases
[J] . Clin Cancer Res, 2004, 10(20): 6897-904.
UHR J W. Cancer diagnostics: one—stop shop [J ] . Nature,
2007, 450(7173): 1168-1169.
NAGRATH S, SEQUIST L V, MAHESWARAN S, et al.
Isolation of rare circulating tumour cells in cancer patients by
microchip technology [J ] . Nature, 2007, 450(7173): 1235—
1239.
JI X Q, SATO H, TANAKA H, et al. Real-time quantitative
RT-PCR detection of disseminated endometrial tumor cells
in peripheral blood and lymph nodes using the Light Cycler
System [ J ] . Gynecol Oncol, 2006, 100(2): 355-360.
KOWALEWSKA M, CHECHLINSKA M, MARKOWICZ S,

et al. The relevance of RT-PCR detection of disseminated



860

IS, &

SEEREING MBMDEBREEN RIGRATIEE

[25]

tumour cells is hampered by the expression of markers
regarded as tumour—specific in activated lymphocytes [J] .
Eur J Cancer, 2006, 42(16): 2671-2674.

JUNG R, KRUGER W, HOSCH S, et al. Specificity of reverse
transcriptase polymerase chain reaction assays designed
for the detection of circulating cancer cells is influenced by
cytokines in vivo and in vitro [ J ] . BrJ Cancer, 1998, 78(9):
1194-1198.

TAKOVLEV V V, GOSWAMI R S, VECCHIARELLI ], et al.
Quantitative detection of circulating epithelial cells by Q-RT-
PCR [J] . Breast Cancer Res Treat, 2008, 107(1): 145-154.
SASTRE J, MAESTRO M L, PUENTE J, et al. Circulating
tumor cells in colorectal cancer: correlation with clinical and
pathological variables [J ] . Ann Oncol, 2008, 19(5): 935—
938.

WONG S C, CHAN C M, MA B B, et al. Clinical significance
of cytokeratin 20-positive circulating tumor cells detected
by a refined immunomagnetic enrichment assay in colorectal
cancer patients [ J ] . Clin Cancer Res, 2009, 15(3): 1005—
1012.

KATSUNO H, ZACHARAKIS E, AZIZ O, et al. Does the
presence of circulating tumor cells in the venous drainage of
curative colorectal cancer resections determine prognosis? A
meta—analysis [J].Ann Surg Oncol, 2008, 15(11): 3083-
3091.

HIRAIWA K, TAKEUCHI H, HASEGAWA H, et al. Clinical
significance of circulating tumor cells in blood from patients
with gastrointestinal cancers [ J ] . Ann Surg Oncol, 2008,
15(11): 3092-3100.

IINUMA H, OKINAGA K, EGAMI H, et al. Usefulness and
clinical significance of quantitative real-time RT-PCR to
detect isolated tumor cells in the peripheral blood and tumor
drainage blood of patients with colorectal cancer [J].Int]
Oncol, 2006, 28(2): 297-306.

UEN Y H, LU C Y, TSAI H L, et al. Persistent presence of
postoperative circulating tumor cells is a poor prognostic factor
for patients with stage [ =1l colorectal cancer after curative
resection [ J ] . Ann Surg Oncol, 2008, 15(8): 2120-2128.
ALLEN-MERSH T G, MCCULLOUGH T K, PATEL H, et al.
Role of circulating tumour cells in predicting recurrence after
excision of primary colorectal carcinoma [J] . Br J Surg,

2007, 94(1): 96-105.

[30]

[35]

[36]

[37]

[38]

YALCIN S, KILICKAP S, PORTAKAL O, et al. Determination
of circulating tumor cells for detection of colorectal cancer
progression or recurrence [ J ] . Hepatogastroenterology,
2010, 57(104): 1395-1398.

COHEN S J, PUNT C J, IANNOTTI N, et al. Relationship
of circulating tumor cells to tumor response, progression—
free survival, and overall survival in patients with metastatic
colorectal cancer [J].J Clin Oncol, 2008, 26(19): 3213—
3221.

VAN DALUM G, STAM G J, SCHOLTEN L F, et al.
Importance of circulating tumor cells in newly diagnosed
colorectal cancer [ J ] .IntJ Oncol, 2015, 46(3): 1361-1368.
HUANG X, GAO P, SONG Y, et al. Relationship between
circulating tumor cells and tumor response in colorectal cancer
patients treated with chemotherapy: a meta—analysis [J1.
BMC Cancer, 2014, 14: 976.

BARBAZAN J, MUINELO-ROMAY L, VIEITO M, et al.
A multimarker panel for circulating tumor cells detection
predicts patient outcome and therapy response in metastatic
colorectal cancer [J] . Int J Cancer, 2014, 135(11): 2633-
2643.

HENDLISZ A, MARECHAL R, DURBECQ V, et al.
Modulation and prognostic value of epidermal growth factor
receptor (EGFR) expression in circulating tumor cells
(CTC) during chemotherapy (CT) in patients with metastatic
colorectal cancer [ J ] .J Clin Oncol, 2008, 26(15): 431-436.
YEN L C, YEH Y S, CHEN C W, et al. Detection of KRAS
oncogene in peripheral blood as a predictor of the response
to cetuximab plus chemotherapy in patients with metastatic
colorectal cancer [J] . Clin Cancer Res, 2009, 15(13):
4508-4513.

MUSELLA V, PIETRANTONIO F, DI BUDUO E, et al.
Circulating tumor cells as a longitudinal biomarker in patients
with advanced chemorefractory, RAS-BRAF wild-type
colorectal cancer receiving cetuximab or panitumumab [ J ] .
Int J Cancer, 2015, 137(6): 1467-1474.

ABDALLAH E A, FANELLI M F, BUIM M E, et al.
Thymidylate synthase expression in circulating tumor cells:
A new tool to predict 5—fluorouracil resistance in metastatic
colorectal cancer patients [ J ] . Int J Cancer, 2015, 137(6):
1397-1405.

(ki HiM: 2015-04-25)



	15-11期最小格式_p14
	15-11期最小格式_p15
	15-11期最小格式_p16
	15-11期最小格式_p17
	15-11期最小格式_p18
	15-11期最小格式_p19
	15-11期最小格式_p20

