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Mammogram combined with serum tumor marker in the

diagnosis of breast nodules
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Abstract: Objective To investigate the diagnostic significance of serum tumor makers [ carcinoembryonic antigen
(CEA) ,tumor specific growth factor ( TSGF ), carbohydrate antigen ( CA) 153, osteopontin ( OPN) ] in undetermined
breast nodules,and the combined detection of the above four serological indicators and mammogram in the diagnosis of
breast nodules. Methods A total of 131 patients who hospitalized for breast nodules in Tangshan People’s Hospital from
January 2013 to December 2017 were selected as study objects. All patients received venous blood tests for CEA, TSGF,
CA153,0PN and molybdenum target mammogram at admission, and finally confirmed the pathological results by needle
core biopsy. The changes of serum tumor markers and mammogram and the positive rate of diagnosis in breast nodules were
compared. Results Among 131 patients,61 were benign breast nodules and 70 were malignant breast nodules. The serum
CEA,TSGF,CA153 and OPN of malignant breast nodule group were higher than those of benign breast nodule group (all
P <0.05) ,but there were no significant differences in CEA, TSGF,CA153 and OPN of different breast cancer types (all
P >0.05). The positive rate of CEA,TSGF,CA153,0PN combined with mammogram (61.43% ) was significantly higher
than that of the above indices detected alone (all P <0.05). Conclusion CEA,TSGF,CA153 and OPN are important
indicators for the diagnosis of benign and malignant breast nodules,and combined with molybdenum target mammogram can
improve the positive rate of diagnosis of malignant breast nodules, which is conducive to early diagnosis and treatment of
breast cancer.

Key words: Breast nodule; Breast cancer; Mammogram, molybdenum target; Serum tumor marker

DOI.

10. 13429/j. enki. cjer. 2019. 09. 028

BWAEE: T, E-mail; 604275000@ qq. com



1262 = I RFST 2019 4E 9 A 32 %45 9 ] Chinese Journal of Clinical Research,September 2019, Vol. 32, No. 9

PR 2 P UL R0 TR A2 P e e
FEAR MR FE T 48 — Ko Y, ALK Tl . HE 4t
B FE FURRE BT & )5 35 AT, (BT R
FRED A ERT = AR FUIRE ST KB
T B 2 A0 0 R, 32 [ Lo v SLIR R M PE TR A
1990 AFfH— 2B W MRk R o K, 6 FL
PRI AT R A A2 W IR T T A A R
HAFHA R AR TR BRI X 2R R H RSP R 07 i Ak
LA A 7 vk AR 5 S AT A5 LR S 5 T R
RS ML 2 b s W8 R I ( CEA ) S i 3 45 S
P K (TSGF ) | IfiL 7 it 984 AH O 7 T 5 153
(CAL53) B HFEE A (OPN) X2 W7 LI A 4 v 1) e
B E R IR ARIC 5 R TS . I, SRR 20
FERRIBE AR I 1 1 A B2 126 7L 88 2 W M Tk R
WFgEE s, EH N 2013 4E 1 A 2017 4F 12 A
BECIA B 131 BIFLIRSS 5 52 A SHAD X 2R 7 A %
PR 37 B R A I 45 SR HEA T 0T, s LR R 53
Hodos B UE AT X LEBIFSY, R 0T FLAR S X £k A A
CEA \TSGF ,CA153 ,OPN 7 FL /it 45 45 llfs & 12 Whir v 14
A=

I RS

1.1 —f%4 ¥EE20134E1 AFE 2017 4F 12 A
EARBEEBERY 131 B RFLARLE T tie Ltk g ARk
TE22 ~86(55.4 £12.3) %, Fif BEWIZHIIAHE

SEAHRBR LI .
1.2 Z&k
L2.1 PgMisFhed AR e iR R bk

1fi. 10 ml £ 45 CEA [ TSGF,CA153 [OPN; |34 ik i
PIAE 2 h NEEATREIN, o CEA (CALS3 SR &
Jeor ik, OPN R I i I S 2 1 , TSGF R Ik 5 (.
I

1.2.2 KA RAECT AR X LA, R
BUE S MUEA 7 Sk R 62 B ARME A A I AH1 8% , JC nl %€
R SLAZ W, Q0 DU X FR A kIR R
REER

12,3 FURSS Rk o0 R Arw ALE AT i
ML BE I SO H BTG A, R Y I B S AT
SBE RN FEFLIR 5 S E N, WHLIH T JRRR
Je 2R T 16G KL AT o Jeb 247 2 R 36 A, AN [ O 17 3%
Krde /D =0, W R L UL BT E T 10% H RV
O BB EA T BRAG A o 5€ 525 2 AL L 7
TG T ORI [ %E

1.3 ZRHAE

L3 1 PRI HE S IEs S I E

FEl 4391 h: CEA: O ~ 5 ng/ml, TSGF: 0 ~ 70 U/ml,
CA153:0 ~25 U/ml,OPN;0 ~49.9 ng/mL, & T IE%
JWHEE S B, 72 CEA TSGF ,CA153 \OPN I3 A )
F AT AT — 3T e s 5 0 A5 ) 5l AR L A
TEH e FLRIVH Iy BEE

1.3.2 SHL R SR HE  FLUIRE IR IE . ELIEAE
GO DB R AL 5 (B FEAE R A B PR P e
MIFE FL Sk N BE T SR RS B R R L A4 A
fiES

L4 itgorik KA SPSS 22.0 et HkiFat iy
Bro TR x =5 Fom , PIZH ] FUABCR FH AL « 4
%, Z2 8] LUBCR 7 2270 s THECRORH LR R R
HIX* K, P <0.05 Ky R BAGHF7E X,

2 % R

2.1 FhmEiER REILRG el 4, H 3l
PRIEAARE 22 ), FLIRAAE 11 5], ZLAR2F 4598 10 i,
FENFLZERIE 9 1, LR LT 4k B I8 A 1 R 4 191,
FUIRSERD S ), SEPEFLARGSSY 70 41, Horp 32 TS
B 37 1, T IR 8 9, N 13 491 B TR
12 {51,

222 RMHIAMRLTAL BHIRLS T 4 CEA,
TSGF .CA153 OPN e 131 {5i] /2 3% 24 647 10 375 i
JEAR PRI, 117 CEA [TSGF ,CA153 (OPN JK~F-7E
AHEFLIRES TS REFLIRES WA Z R 22 R A A S
P12 X (P =0.000.0.001.0.001.0.000) , S M3,
P45 1 2 R0 I3 A5 SR A 1C ) KT ) s T R
PEFLREE A B E . Wk 1,

2.3 i CEA TSGF.CA153 (OPN {&£ R %3 £ &)
FUREIE P a5 T A AR RS K 70 R
R 1/ P e iU B o 1 = K= 1R 190l = A T
BRI CEA TSGF,CA153  OPN /K - 7£ A R 7L,
PRI e 2 T RS #E L (P >0.05),
W2,

2.4 m¥E X ER5ERnFFIRAFLE AL E R
TEFURZ TP R A SREFLRSS T X
AR A K Il 2% CEA [ TSGF ,CA153  OPN 4G il (1) fH
PER R E S T REFLRS WA, W 2R B A G
HEX(P<0.01), Wik3,

2.5 Fopahm 5 RS ek R kg EPESE T
CEA +TSGF + CA153 + OPN il B 2 Ky 54. 29%
(38/70) ,CEA + TSGF + CA153 + OPN H¢4 4040 X 2%
FREIN PR ZE R 61.43% (43/70) | BPEFLIRSS 194
ICA Ao 44 i 2 5 T BRI R, 22 R oA it L
(P<0.05),



Hr I PRAFSE 2019 4E 9 A5 32 445 9 ] Chinese Journal of Clinical Research,September 2019, Vol.32,No.9 1263

F1 RMEIBRETAHASEMEIIFLETH CEA TSGF CA153 OPN Eb3  (x £s)
20 51 1%k CEA (ng/ml) TSGF(U/ml) CA153(U/ml) OPN(ng/ml)
B RSS2 61 291+ 1.13 53.41 +4. 81 8.19 £4. 80 9.91 +5.30
T FLIRES A 70 96.70 £12. 42 70.17 £6. 21 83.15 +9. 21 31.74 +6. 46
4 58. 740 14. 883 16. 840 12. 816
P{i 0. 000 0. 001 0. 001 0. 000
*F2 IiE CEA TSGF ,CA153 OPN ZEARRFEEBIBREHRHILEER (x+s)
25 5] 1%k CEA(ng/ml) TSGF(U/ml) CA153(U/ml) OPN(ng/ml)
B S 37 67.81 +3.45 68. 60 +4.21 78.16 £5.71 29.31 +5.50
S R 8 66.70 +9. 42 67.73 +6.03 77.25 +8.90 30.16 =1. 46
NE 13 64.21 +6.91 64.98 +5. 86 80. 12 +2. 66 28.82 +4.82
T g 12 70. 08 +4. 86 65.23 +8.16 78.16 £5.21 31.03 +3.08
F 1 2.400 1. 646 0.534 0. 566
P14 0.078 0.189 0. 661 0. 639
K3 $HEE X & .CEA TSGF ,CA153 .OPN BAINSMIPEEZRLLE: Bl(% )
20 5 1% CEA TSGF CA153 OPN FHEE X 2
RAEFLIRSS 4 61 2( 3.28) 1( 1.64) 2( 3.28) 0 1( 1.64)
TS, R 70 18(25.71) 12(17.14) 26(37.14) 14(20.00) 37(52.86)
X1 12. 683 8.765 22.243 13. 660 41.522
P14 0. 000 0.003 0. 000 0. 000 0. 000
3 W B (EEEXT 20 B g A SRR R S S ME R T
S B,

LRI 10 2995 S 00T AR R A 4 [V Bl 9 22 AN I
T R R BRI T SR — AT AP I A 502
W LRI (07 ¥, 1 36 LRI HEAT IE A A BEAE Y
BAYE X £k R0 350 LR A S bR A BH R
B, A2 e o 375 2% T B B R 187 B0, ] 480kb 72 4H #E
X 2 A 7E BB U AL P AR Y iesh,
SRR ML IR A B PR, BT AR A X £k 0
B BRI, T 00035 28 0 T DU R T R Ao i
FUIRE A L 2 ) R L R I A R 1
W PR T B AR AR 2 bR 7, B RS Wi Z LR 1
MLY% 2% Mg bR 7 ) 32 B A CEA, TSGF, CA153
OPN'~" JE HA WL Bor, Bid i #4545 il 1 A
FURRIE FB A A A 30 K 0P A A 35 0% Ak ST

CEA BR—FiE A ZHMNEAEZRY, fELFh
G PR £ T A I rh Y B BT A E B
CEA 7e3L I 9 BA Ak 20T UK 5 14.8% 1 4k
FEFLARE T, CEA Bl R 1) 43 1 5688 BB YT I DL
ARIF IR IR S B2 5, IF H CEA 7EZLIR a1k
I7 T I e BRI AT LA AT A TE RO ) — AT
FIbRE . TSGF J& Pk g B 7= A= () — R ot , B 5
e I A 2R B U 6 2R DR I LA A A
AR AT Ik RIS R BE . ST R, TSGF 7EFLAR
JEERZ W BHAE 2R 0T DL ik 70% 1 B ZUAR 8 B
RE R 5. CA153 5 CEA —F¢, & —FibiE A,

CEA'™' | YEsFRH , CA153 B4 h 7L M08 16 97 25 1
a1 R A SO AR —0 T OPN & —
R R R ALHE 2 1, RS oK, OPN XJ 2L AR
JEiR I R R B, ool A R0 0 F LR
FEIRIT IS D o

AT o, W PR LR S5 LY $5 An CEA
TSGF ,CA153 (OPN ¥y T RYEFLMRES 4, #x b
IR VAR LTS A8 0n 78 LA ROBAPESS 1 i A rh Ay B 2L
FIS W BRIl . BEANRE 3 DU Ff i 375 27 48 b it
THCA R e B A ZLAR AR X K2 il A 33 = AL
i ARG 23R AR P PR SR B i i s i v 2
FEAR ARG Bl PR AR X kA, 2R HA
GEiter i X, I A RN AT AR AN RIS A A I A
AT RSS2 e R R T A
BT E X,

ZE L RIR G IR TAE A, X FLIR S5 7 p9i2 W K R
Wby KBS HEAT , AT LUA SUR 2 W iY HER R,

A2 LRI R
SE 3wk

[1] Opstal-van Winden AW, Rodenburg W, Pennings JL, et al. A bead-
based multiplexed immunoassay to evaluate breast cancer biomarkers
for early detection in pre-diagnostic serum[ J]. Int J Mol Sci,2012,
13(10) ;13587 —13604.

[2] Ghadge MS,Naik PP, Tiwari BP, et al. A comparative study of bone
scan findings and serum levels of tumor marker CA153 in patients

with breast carcinoma[ J]. Indian J Clin Biochem,2012,27(1) ;97



1264 I FRAFZE 2019 459 A 5532 %559 ] Chinese Journal of Clinical Research, September 2019, Vol. 32, No. 9
-99. (9] FALHE, FESON. ZFEA A S X L5 S 12 WL IR E 8

[3] Siegel RL, Miller KD, Dvm AJ. Cancer statistics, 2018 [ J]. CA- REFAELT] . G REST ,2017,30(8) - 1123 — 1125.
Cancer J Clin,2018,68(1) :11. [10] Wang GP, Qin Y, Zhang JX, et al. Nipple discharge of CA153,

[4] Fan L,Strasser-Weippl K, Li JJ, et al. Breast cancer in China[ J]. CA125,CEA and TSGF as a new biomarker panel for breast cancer
Lancet Oncol 2014 ,15(7) :€279 — €289. [J].Int J Mol Sci,2014,15(6) :9546 —9565.

[5] Kris A,Simon E,David M. Modelling the radiobiological effect of in- (11 ENE, M, X5, 5. 43 F 43 iC ¥ CEA | TSGF, OPN J
traoperative X-ray brachytherapy for breast cancer using an air-filled CA125 ZEFL BRI Kot A MR A5 2 W g W [T ). W ESE R
spherical applicator[ J].J Contemp Brachytherapy,2016,8 (4) :313 11,2014 ,41(8) ;1 —4.

-318. [12] JTHREE, ¥ F5 46, W E2%. CTC F R bR a5 4 18 W 7 A% e 5L AR

(6] &idh, kNS, £ 3CH, 55 RME AL T 25 e 2 il s 76 3L I FETT RO BUR R LT . B4l B2 27 A 5, 2018, 18 (8) 1 102
P IS WT R G PRI R LI . ob I PR 5T, 2014 ,27 (4) 1468 -10s.

-469. [13] Kato T, Ishikawa K, Aragaki M, et al. Optimal predictive value of

[7] Sahab ZJ,Man YG,Byers SW,et al. Putative biomarkers and targets preoperative serum carcinoembryonic antigen for surgical outcomes in
of estrogen receptor negative human breast cancer[ J]. Int J Mol Sci, stage I non-small cell lung cancer: differences according to histology
2011,12(7) ;4504 —4521. and smoking status[ J]. J Surg Oncol ,2013,107(6) :619 — 624.

[8] Zhang SJ,Hu Y,Qian HL,et al. Expression and significance of ER, [14] Wu SG,He ZY,Ren HY,et al. Use of CEA and CA153 to predict
PR, VEGF, CA153, CA125 and CEA in judging the prognosis of axillary lymph node metastasis in patients with breast cancer[ J]. ]
breast cancer[ J]. Asian Pac J Cancer Prev,2013,14 (6) :3937 Cancer,2016,7(1) :37 —41.

—3940. Wim B 2018 12 - 10 445 L4005

( R348 1260 11)

WK E T A 8RR AT £ s BB LR B 5-HT (SP B-EP ZHEREUR )], PIIL25 45,2018 33 (3) 1385 - 388.

NPY 2859541 ﬁ’%ﬂﬁ}ﬂﬁj{ RT3 5 A8, It (8] Mpifdn, JH:, fa A 45 A7 RALIKE 26 UK K D 75 3L Mo

T LB BRI FHLI AR PRt 25 SRR T AT oA

(9] TRWAE, 72, A, 45 7R [ A7 58 FE0R e 52 45 il 18] 4 2 R

EMERAE HEEFLIR X BEF AR M7 R LB LT . e o i A B 2R

B2t 2017,11(3) ;228 —232.

[10] Tejada-Arango DA, Wogrin S, Centeno E. Representation of storage

(1] D4, %%, 5%,%. H@ﬂg’f‘ﬁl—jﬁﬁiﬁmﬁ+ﬂ{ﬁ7’([:ﬁk operations in network-constrained optimization models for medium-
I S R N B LE B SE [T ). e B i AR 4 L 2016, 19 and long-term operation[ J]. IEEE Trans Power Syst,2018,33(1) :
(4) :401 - 405. 386 -396.

(2] sk, Tk, Mo . 0 bl BEL S 7 5 T A 5 R AR 5% [11] Singla B, Malde AD. A prospective observational study of injection
[JT. 40 B2 2 B4 , 2016 ,36 (6) :403 —405. pain in children with medium plus long chain triglyceride and long

(3] A&, R, PUEIC, % AR FIHE A 3E B E X 2R K 1] chain triglyceride propofol premixed with lignocaine [ J ]. Indian J
2 BACR A S [ )] I PRR I 2438, 2016,32 (12) 11217 Anaesth, 2018 ,62(3) :214 -218.

- 1218. [12] FLzs, RO, Ay DB 55 (0 52 1R B HAE 0 v 42 v o 0F

(4] %)k BOE B [T ], AR SE T AR e 38 (R TR , FUMEIRE )] 56 AR BR 4, 2016,37 (12) :1517 - 1523.
2014,8(2) :273. (13] 200, ERNAN, 9% 308, 5. A7 245 FIAT 25 PO R+ 0 7N BT AR

(5] 97 R IR B AR IR 1 TR B F 1 Xt B-EP . PGE2 (5w [ )], wm@%a
B KOG RO 20 [1]. B 22, 2016,37 (6) : 649 2018,33(3) :915 -918.

—652. [14] Rathore GAE AK,Samanta S. Analysis and design of load independ-

(6] GREE LA Sobk. 1Tl 2 B IR 4 T K 1 45 e o ent ZPA operation for P/S,PS/S,P/SP and PS/SP tank networks in

Y AR S IR B R R I Ty R R e [ 0. I R 7R s 44 7, 2017, 45
(7):739 —741.
AR, AT 5T, AR 2R DR A ) A 2 BEL T AR R B R I

IPT applications[ J]. IEEE Transactions on Power Electronics,2018

(99):1.

AR BHEI:2018 — 11 -28  4R4E: L4



