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The Clinical Value of the Combination of "F-FDG PET/CT
and Serum CEA on the Diagnosis for Recurrence and Metas-

tasis of Colorectal Cancer Postoperation
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Abstract: [ Purpose ] To investigate the clinical value of ®F-FDG PET/CT for detecting the re-
curence and metastasis of the elevated serum carcinoembryonic antigen (CEA) in patients with
colorectal cancer postoperation. [ Methods ] ®F-FDG PET/CT were performed in 64 patients with
elevated CEA. PET/CT results were compared with the final histopathological and clinical fol-
low-up findings. [ Results ] PET/CT was positive in 56 patients and negative in 8 patients. After
correlated with histopathology or radiology and clinical follow-up ,PET/CT was false positive in
1 patient,false negative in 2 patients. The sensitivity,specificity, positive predictive value,nega-
tive predictive value and accuracy of ®*F-FDG PET/CT were 96.5% ,85.7% ,98.2% ,75.0% and
93.8% ,respectively. [Conclusion] ®F-FDG PET/CT can significantly improve diagnostic accu-
racy in patients with colorectal cancer postoperation. The elevated serum CEA is an effective sig-
nal for the patients that should be detective by PET/CT for finding recurrence of colorectal cancer.
Subject words:colorectal neoplasms ;recurrence ; metastasis ; positron emission tomography/X-
ray computed tomography ; carcinoembryonic antigen
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i geg 5t e ke K A B0 RIS 0 4 v e B L B A
ORI E IR N DL X S5 B A R R R
R IEER W, BiF— 22480 ®F-FDG PET/CT
()5 35 1 T AL

1 #REHIZE

1.1 IEERER

WF 5% G A0 45 2010 4F 7 A % 2013 4F 12 )
B 7E b 5 K22 5 — BR B i B2 22 BH T BF-FDG PET/CT
Ko i HLAT SE ORI 64 P4 e iR b .
Ji 9 38 11 (59.38% ) , 45 W ¥ 26 1] (40.63% ) ; R I
HURE AT CEA, Hrh B4 42 i (65.63%) , % 1
22 5] (34.38% ) ; 4 s 23~81 %, F B 4F % (52.5+
12.6)% . A & FAT PET/CT A Ar sk J5 2 &
PURLI I CEA, HYTEE PET/CT £y 2/ 3 4
H Ay 20 3 8 UL EIE NG IR PET/CT AR
S, BEVIIE R 0.5~26 4~ H 4 825 N H
1.2 PET/CT 2%
121 #hHEs

Ko A5 HTAS B 4~6h, 1 S A0 A B R E Al
WA BE L IR KSR 1R T 4.4~9.3mmol/L, H# PR % 5
HVEH Z KRB H R OB AR, KA Y R Ak
B W R R S S B O 29 500ml K S
L B OF- B 50~70min, i J5 4T 4 & PET/CT &
1%, VAT BRI KR 500~1 000ml 7K LUK H 34
FERIF L,
122 A4y

BF-FDG [ 5 Re Bk pe Ak e 4Rt ik
U >95% , #i WK TE S 2590 BF-FDG , #i B2 K & A
JT KT 2525 ,3.70~4.44MBq (0.10~0.12mCi/kg) .
1.2.3 PET/CT 42 4% & %5 % F| i

HEALEE R CFIH A A BLS5 28 Gemini GXL16
PET/CT., 3245 % B0t R AL i w M BEAT BT s 45l . 4
S H 2R 2mm, 12 0.81, B HLE 120kV, B H
7t 100mA  HiFE 512x512 7547 PET SA%, HiFE: 144x
144, Ef% & @ )5 EBW V3.5.2 fil PET/CT Appli-
cation Suite V1.5.1A RGE 1T EG 4G .
BRF R M EM , WA TR 2G5 2~4h #1735
R B A%, BG4 AL e 1T Rk EaE, K1
BEWT R R T CT PET & w4 % gl & B2 2R
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2mm,, 455 HE R B R e B Tk A A
B3, i 2 7 LB SR PET/CT s A 6 TAE#E 5
AEHA 456 /9 PET/CT B Ah 7 ) A5 2 W, &
DA — 5 R 575 3 07 [ 4 5% sl A7 9% 5 0 1 2 0 & 5 -
IYERZL
1.3 [1i& CEA #&i

SR A B TR I ML, 0 3 B ALV o P 7 [
P RAZ WA BR 2 | = fh 4 A 3h i Ak 2E &G4 BT Y
E601 , 125 S Jot 42 i ¥ S 75 1 2 (A2 W A PR3 \) Ik
F &, CEA IEH {HIEE N 0~5ng/ml, & TZ % H I
BB 2 Sk I3 CEA T o 843 JR & 647 2 CEA
M5E 40 A58 W8 N 5 B *F-FDG PET/CT 1%
lf — W I BUIE(E, B 1) CEA & $4#E PET/CT
A% 2 AN SE K
1.4 2HitRE

i 96 52 K I e A 112 W AR Al Ok B R T R T
T o o) T K £ 4 2 B A m I PR BE T M = /D
2 PRSI as R —BUN S R, e A
R B FERG BIARUESy . TR B 2H 227 B A
Ty 2% PR 96 40 L ; PETT/CT 46 A % 3R A9 9 4 T 36 97
(T AT ) Ja s k4 /N 50T 2% PET/CT A6 & 91
o kE JE R TR YT JE B DAL AR R s R R B T
TR B R MARIE SR - TR BBl 2 22 A A 45
FNBATE  PET/CT #6 4 % B kb o 28 b 3975 Fifi 1
IR, 5 PET/CT Ay B E B Bl 7 i 72
w1 TG B AR R 1

2 & R

64 FIMiE CEA FF2etmaim T2 % E FIR A
SR LRI ELEV L HIW N T BEE K R
SEE ARG B, KA AT 2 L CEA SEF N
5.11~>1 000ng/ml, ¥~ 75.87ng/ml (>1 000ng/ml [
P4 I 1 000ng/ml #4711 ) . Sk RS AR e iR
HREUTRR A 0.5~26 4~ H R 4E PET/CT K5 4 )5 4n
HEAT TR | TSR SR AT B2 B H e Sk Bl T
R H RS R g 45 S 5 B 7 B 2 S il R B
Vi B TP B T 25 Je A R T B SR BE DT TR L R
FET-H , PET/CT K45 45 540 5 Sk B4 3L 56 491, 0
SER A BIEIL 8 ] (Table 1), BHEHH 27 Hil2
PET/CT Wi h K5 B & s/ iR, 4 HIRF ARl
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5 0 B8 ) T R E S 2 > — Nk R A R R ol
% (Figure 1) 328 iy 21l IR B 15 5% 25 /0 2 Rl A%
OB TN 2 W o Bk /s 1 4] PET/CT
Wi R K ATEE IR s R A 1 e N, TG
W4 U | J5 e U, A MRT R 25 45 5 Bk
B — ORI B PET/CT 45 5 M 8 4], H:
6 Bl 22 e PR BE VT s A I & K% 5 53 PET/CT
SEIRRBATER 2 ], ZBEE 6 A A N BELT ek
K, HA 1B 80 2 L Mk g A, TH45 i iy MR T
A DAL AR 4 B e okt A 2 A R B Y v, R R
PERAE AT REVE K5 A H G B T T2 (9 I B 5 B8
FNFEeH 3 55 1 B PET/CT 25 5% R FME Y 65 % 3 4
BE PET/CT 2 W 2k A2 i b it R 35 B 4% B T4
WA R W R B RO RME A R BT
o A v AR R kL B B, H BT R RS
1 BI25 I A G PET/CT K25 Jey 3 JC I 2 R AE 4
FLIzE b TEHE B kb, AE 22 i T i e 0 2 A A O 4 v

TR 95 BAE 52 S it T M | I A B U7 21
DA AR BAER A5 PET/CT 2
Wi RAEE N 96.5% , ¢ 54k 85.7% , HEH R A
93.8% , Bk FUINAE > 98.2% , B FiL I (. 75.0%

Table 1 Efficacy of PET/CT in post-operative follow-up
of patients with colorectal carcinoma by improved CEA

Groups True positive True negative  Total
PET/CT positive 55 1 56
PET/CT negative 2 6 8
Total 57 7 64
3o #

N2 MR E W 2B, A4 30%~
50%45 B BB A — K F ARG & B & gk
B, Hh65%~80% % " tEARJG 2 4F N5, AT LI &
A & K B kb I RO AT ORGSO R T

A~C:conventional imaging of PET/CT;A1~Cl :delay imaging of PET/CT

Figure 1 PET/CT of postoperative patient with rectal carcinoma
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Jr AR R BB v DUIE A R A AR R T A
X BRGSO S (AR 7 ),

HHT, AR 45 B i RS 2 MR 1 7
TR E IR FRE B HWRe% ., T4
HWEMRIE ARG E MG EE, o BEnT
P2 MR VIR Bl F AR AR W25 DL R Z5 A 1RYT
Jr FB I S Rz b 7 B R0 3 1 T R DB 2 R A A7 e A
F P — 4R 07 BF-FDG PET/CT My H B 45 &
Mg AR e W BE 5 Rk o ® . HLnl e 4 HEF AR AL
23 ) BT T R — PR O AR ARG A O 244K
T 45 AR I 0 B T A 31T PET/CT K4 i
WML, 75 B 22 00 i AR B A A T 25 5 I, BB 1Y
FUF Mm RAE AR W AR HE R, FERR S H i
I Y B2y BUR AL PR E A PET/CT 33X Fodt 125
Jo i 52 K B A% 1) Sk B R 9 17 0 DB 347 2 Sk oA L 42
THT 114 G 285y 2 T 8 0050 6 35 A 11 32 K R A7 L)
DASR T LR FHACRE e i R T o A4

S5 1 A AR A R L ST % V) B U R A
3~6 A 1 R F I8 X 4 .CT HAlik A4 i85
HEAT — L g AR A P B R, o CEA .CA19-9,
CA242 25 J& H AT R b 3R TR J5 Wil 45 E 1
i 0 R B R 0 IR bR AR S R TESE H I BE VT
H Ry e o 3 08 1Y & CEA . CEA 2 —Fh B AR
JEBUE R R PR 2 1, AR AE T IR JZ 40 i 431k
117 A %) 8 200 0 S 1T, e 40 B %) 5 44 3 1, BRe Wl A
S5l SO BRI, WA R SR A B e R
Jifgd b 4 He b B — A CEA 7K P X 45 W g AR Je
Jri B A e ELAR B R AR IRy . HATAE TR [E
AR S s I E] A A Y A B R 12 9T R T X T
PET/CT Wffi 45 7 15 & , 35 B RIBR N 45 15 W 6
Byr T g IO b %k T PET/CT (4948 FH #E 77 24 41 31 78
FARIFHEVIH B, A CEA F8: T s B HAb AR
207 ¥R TG SR A PET/CT R 47 9% 15 PFAL .
PET/CT 1) Jo FH 7 45 B 96 JTF 6 A% 1R 00 v 1 7B i
AR AN 45 H R T R N R
BERIRETT , 2 W I CEA /KF, i CEA /K
Vi T IEH R Z KA CEA KPR 2m T 1E
BRI Y B R A A R R U R AR
WE5E IR 4278 BF-FDG PET/CT %} 45 15 1 9% R 5 CEA
T = VR BE AT 2 2% G 7% 1499 1910 A 8 v 1) SR A R Ry
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BF-FDG PET/CT L HA —& i bR YE, HAfH
AT P 259 BF-FDG & — AR 55 5 1 00 g 1%
F X S A SF-FDG PET/CT ) K54 I A H & 45
S, AT X A2 I A AR R B L AR T
PR B 323 L AR MERL 55 K, R AR BF 52 9
B 3% 46 3 (0 PG ) 32 e 4 PN T S e 8 T/ £ &
CTIH R 4% RFEEEES TAELRNEEREN,
HAEFAAE AR LB 5 50 = A 4056 0 Ry = 6 9 = i
HEAT U, DUORIE B ) 1 o gt o 1447 00 2 A B 3R 1
1G] LA Bl R g A8 T 7 D 13140

XF T 45 B i R R R kR BRI BF-
FDG PET/CT 1775 — 5 W fi Bk 28 e R 9 v 22 [
WAMR £ 253 20t — R B3 W PET/CT 9 {5 BH
PE B2 X T AR <1.0em B9 55 Kk e DL BT, B
1 <0.5¢m Y T /INI Kk D) 58 X ARG 1 5 AR IR 1 ol
PRI 18] B Ay Bt 38 0/ N5 4 A A AR O S, 45
TR R ARG AE 78 B U & B A8 B K K
W2 BRI RS RS 5 53 A0 I 5 i 78 5 5 7%
SETREHE X 43, AWESE TS 1 BB BA P ) B A K 7
5 T TS WA 7 R R 2 4b Jey BR 1 A R B 3 4
BRI = ks W RV AE 5 BE DS o HAl 52 4
2RI KB E O AR W2 I TR
R, ULA, 4 R B o B R AT B2 BF-FDG
PET/CT X kb 6 | B8 Qi A7 AfF 93 ¢ B 266 i 1t 98
EJ7C 20 J 58 DL yes A 5 /b, HOIRAR | BRI F-
FDG B& J7 RS0 IR e 45 5y iy 34 v ) A B 1k %R
T J 38 40k e . A8 A 23 e PR 5 e I oy ) o e A
15 PH A R AR

45 B g R 2 ke s m A B R 1 v CEA W]
=, A B R HAL SR AR 6 S, (AW R R
P ORBUE I AR, — e ) E M AR an il e | 3L
i Wi RAE AFREAL 25 i B R LA B TR AR A R A 8
33 CEA &, WILIFAREIE R4S En A &
B RMHE . PET/CT AF iy — B A LA A o1 B0k
HAERI it FBORHIW B E KRG A XE K .
S AT A ARV 8 B AR e R A T B B
Ao g S AT P2 TR RIS B
BB ARG WU s RRE R SR 2 & BT CEA FHi, o
HIE % — R85 HUR A A1 AN BE A B A TG s &2 %
R 4 B SF-FDG PET/CT £ 4 AL BH 12 Wi R
T, L AE MR S 7 R S 7 B 43 A L, AR YT R
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PSR R A T BME B o XT84 v CEA J+
=, B PET/CT &2 B PE 8 25 A 0 2 3p 22 10 CEA
K-, DL A6 PET/CT BB VX B8 3 8 i 12 | 1 1
BT, HETC AR 2228 7S I CEA THs i
WSS Kk BN i B E  EL — R E Mk
EEARWZE, #1725 "F-FDG PET i & &
WA K% BB AEAESE, o PET/CT 2 Wiy R
JE RRSE M AEARR | BH TR0 A R B T A O
FEAE RS KOV, 5 A 5% 45 SR LA A0 — 20, on Xt
T 45 B W AR 5 H I BE U5 0 2 1 CEA 3 = 1 iR
H PET/CT K& 7E 5 K Fe®e 1 sE i e PRz i B R
AR, IEAI 2L & B BB N; mxT
PET/CT BA YL L7 CEA FFLLh @ 54 L Bk 17
24 LUk PET/CT PR r s i 2 o i BLAE A
W S HoAth 3 W5 v, A PR BE4s e =
KB (R ), e SIS e i A A i geg 1 457
T X R AR T KB iRYT, BF-FDG
PET/CT 1 —Fp {5 B K | 78U & a4 Jy
KA MLV CEA R I AE — 2 B2 B2 b a) DLW 2 40 34
AN, BEARIE T A 25 2B R IR A ORI, L
AL G b T 2 B R R R IR T R R R 5 i
B Ak b AT B it GE B AR YT S T, N K R
AEAEIT B T A I o R B R AR

S 3k

[1]  Chen WQ,Zhang SW,Zheng RS, et al.A report of cancer
incidence and mortality from 38 cancer registrations in
China,2007[J].China Cancer,2011,20(3):162-169.[ % J7
WL RS AR A T E R R E M X 2007 AR b
I s FIFE T2 43 BT (J]. v MR, 2011,20(3) : 162-169.]

[2] Wang RF.Application of PET/CT to diagnosis for cancer
[M].Beijing : Peking University Medical Press,2008.232 —
238.[ T 5R . PET/CT Mg iz Wi2# (M. Jbat . db st K=
2 A, 2008.232-238. ]

[3] Esteves FP,Schuster DM,Halkar RK. Gastrointestinal
tract malignancies and positron emission tomography:an
overview[J]. Semin Nucl Med,2006,36(2):169-181.

[4]  Winawer SJ,Zauber AG,Fletcher RH,et al. Guidelines for
colonoscopy surveillance after polypectomy:a consensus
update by the US Multi-Society Task Force on Colorectal
Cancer and the American Cancer Society[J]. CA Cancer J
Clin,2006,56(3):143-159 ; quiz 184-185.

[5] Karanjia ND,Lordan JT,Fawcett W], et al. Survival and
recurrence after neo-adjuvant chemotherapy and liver re-
section for colorectal metastases:a ten year study[J]. Eur J
Surg Oncol ,2009,35(8).838-843.

[6] Kim AW, Faber LP,Warren WH et al. Repeat pulmonary

resection for metachronous colorectal carcinoma is benefi-

304

(8]

(9]

[11]

[12]

[13]

[14]

cial[J]. Surgery,2008,144(4):712-717 ;discussion 717-718.
Nuzzo G,Giuliante F,Ardito F,et al. Influence of surgical
margin on type of recurrence after liver resection for colo-
rectal metastases:a single-center experience[J]. Surgery,
2008, 143(3):384-393.

Guyot F,Faivre J,Manfredi S,et al. Time trends in the
treatment and survival of recurrences from colorectal can-
cer]J]. Ann Oncol,2005,16(5):756-761.

Engaras B. Individual cutoff levels of carcinoembryonic
antigen and CA 242 indicate recurrence of colorectal can-
cer with high sensitivity[J]. Dis Colon Rectum,2003,46(3):
313-321.

Schmoll HJ,Van Cutsem E,Stein A,et al. ESMO Con-
sensus Guidelines for management of patients with colon
and rectal cancer:a personalized approach to clinical de-
cision making[J]. Ann Oncol,2012,23(10):2479-2516.
Meyerhardt JA,Mangu PB,Flynn PJ,et al. Follow-up
care, surveillance protocol,and secondary prevention mea-
sures for survivors of colorectal cancer:American Society
of Clinical Oncology clinical practice guideline endorse-
ment[J]. J Clin Oncol,2013,31(35):4465-4470.

Ardito I, Vellone M, Barbaro B, et al. Right and extended-
right hepatectomies for unilobar colorectal metastases :im-
pact of portal vein embolization on long-term outcome and
liver recurrence[]]. Surgery,2013,153(6):801-810.

Man HU, Yang WF, Jin-ming YU.Advances in clinical re-
search of dual-time-point ®F-FDG PET imaging in evalua-
tion of malignant lesions[J]. Chinese Journal of Cancer
Prevention and Treatment,2008,15(11):873-876.[Man HU,
5 3CUE | Jin-ming YU. %4k 8 SF-FDG PET %38 14
I PR AF 58 Y it e [T oA b g By 36 24 5k, 2008, 15(11)
873-876.]

Di LJ,Wang RF,Fan Y et al.Application of ®F-FDG PET/
CT to the diagnosise for stomch diseases|J]. Journal of
Chinese Oncology,2013,19(2): 136-140.[ {800 45 , - 2R 4 ,
JA 4. BF-FDG PET/CT 7 5 #5955 12 Wi b i 1oz H[)].
JirdE 2 24 75,2013, 19(2) : 136-140.]

Yoshioka T,Yamaguchi K,Kubota K,et al. Evaluation of
BF-FDG PET in patients with advanced,metastatic,or re-
current gastric cancer{J]. J Nucl Med,2003,44(5) :690-699.
Yun M,Lim JS,Noh SH,et al. Lymph node staging of
gastric cancer using (18)F-FDG PET:a comparison study
with CT[J]. J Nucl Med,2005,46(10):1582-1588.

Lu XW, Liu LX,Cui XJ,et al.Application of ®F-FDG PET/
CT for investigating elevated serum CEA in post operative
patients with colorectal cancer[J]. Journal of Taishan Medi-
cal College,2010,31(2).83-85.[ % Ibe %2 , X Ak #F , 4 Hr
2. SF-FDG PET/CT X 45 B i A 3§ CEA Tt
9o 9] E1D G RA2 W A0 B[], 2 L B2 2 g 2 41, 2010,31 (2):
83-85.]

Nakamoto Y ,Togashi K,Kaneta T,et al. Clinical value of
whole-body FDG-PET for recurrent gastric cancer:a mul-
ticenter study[J]. Jpn J Clin Oncol,2009,39(5):297-302.
Wang RF.Application of radionuclide tracing technique to
the diagnosis and treatment for diseases|J].Journal of Chi-
nese Oncology,2013,19(12).911-913.[ E5& . 1% /R i
FEARTESIGIL I H BT P 24 2% &5 ,2013,19(12) .
911-913.]

B s 2 2014 £ 20 %% 4



