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RBE B KR H M (MRD 128365 7 4 SARY G AR & M35 W7 R ZOMAT 9% (PHC ) 69 16 R, Tk ¥ & A 2017 5 9
A ~2019 5 8 A Mgy 654 PHC FH (L) ANBTR, 7 IR B4R IR 6 49 60 4] BT IR & HAE A 2 i4n, & mi
MRI B AFAE , e oh A 5f LA 79 28 s 75 F B8 3% & (AFP) A= 9 B4 3% & S+ i Ak (AFP-L3) | 3 R AR EZ & T3(GP73) B S BEILE: &
Bt -3(GPC-3) KT, AR L BT A AR M, 547 R B 58 7 X A T PHC #4587 b o ik . 8558 : PHC %69 MRI B &
A DS, 2R BTG SRA ok, R TIWL 2R AR 5 AR B s Tda, B T2WILDWI 2 5155 5% A%
&b Tt B3 P<0.05), M40 % AFP AFP-L3 GP73 .GPC-3 /K-F3 & FArB4(34 P<0.05), vABELW h 44k,
MRI B4~ fn 3% AFP AFP-L3.GP73 .GPC-3 % W PHC 4 & #0F . 455 B VA B /B # F 5 #) # 95.24%(40/42) .95.65%(22/23 ).,
95.38%(62/65), 3 % F MRI %1 44 73.81%(31/42).69.57%(16/23).72.31%(47/65 ) (P<<0.05) , VA B fn 5% 4 T 5 47 & M B 94
Wi 80.95%(34/42).73.91%(17/23).78.46%(51/65)(P<0.05), #if:PHC &% & AFP AFP-L3 GP73 ,GPC-3 /K- 7% ,MRI
12484 4 do 75 AFP AFP-L3 GP73 .GPC-3 #im o] 4F 24 4wt PHC #9742 F £ .
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The Clinical Value of MRI Scanning Combined with 4 Items Tumor Markers

in the Diagnosis of Primary Liver Cancer*
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ABSTRACT Objective: To investigate and analyze the clinical value of magnetic resonance imaging (MRI) scanning combined with
4 items tumor markers in the diagnosis of primary liver cancer (PHC). Methods: 65 patients with PHC (liver cancer group) treated in our
hospital from September 2017 to August 2019 were included in the study. Another 60 cases of benign liver disease were selected as the
control group in our hospital at the same time. MRI features of the two groups were compared. In addition, serum alpha fetoprotein
(AFP) and alpha-fetoprotein isoplast (AFP-L3), Golgi protein 73 (GP73) and phosphatidylinosano-3 (GPC-3) levels were detected and
compared between the two groups. With pathological diagnosis as the gold standard, the effectiveness of different diagnostic methods in
patients with PHC was analyzed. Results: MRI images of patients with PHC showed clear boundaries, similar to round or irregular
lobules. The proportion of patients in the liver cancer group with low or slightly low T1WI signal intensity and equal signal intensity were
higher than those in the control group, and the proportion of patients with high T2WI and DWI signal intensity were higher than those in
the control group (all P<0.05). Pathological diagnosis was the gold standard, the sensitivity, specificity and accuracy of MRI combined
with serum AFP, AFP-L3, GP73 and GPC-3 in PHC diagnosis were 95.24% (40/42), 95.65% (22/23) and 95.38% (62/65) respectively,
were higher than 73.81% (31/42), 69.57% (16/23), 72.31% (47/65) in MRI diagnosis (P<<0.05), and 80.95% (34/42), 73.91% (17/23),
78.46% (51/65) in combined diagnosis of four serum tumor markers (P<<0.05). Conclusion: The levels of serum AFP, AFP-L3, GP73 and
GPC-3 in PHC patients were increased, MRI scan combined with serum AFP, AFP-L3, GP73, GPC-3 can be used as effective means to
diagnose PHC.
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Ji % M 198 (primary hepatic carcinoma, PHC ) 211 IR %%
R 22 UL — R A R B , B A 1 e U s b RS K
A KU iR A AL, 2R O3 B WIS I i L 0 e 2R 40
IRASTCIEFF RARVATE TR, B A R, fH T W, , F48—Fhw]
R 2 PHC 1 BB ER, INESERE TS
HIHE, AR AR T PHC 2 W 2 e R ] >y BBk
P, Ho i 4% 1l 4% (Magnetic resonance imaging, MRI) H. A7 £
SR LIS L7 5 AR AR R TE I SS 35 )12 Wik
BECREI T Z A mI®), H iR 2 4 (Alpha fetoprotein, AFP) &
H R R _E S AT 2 1 PHC 2 Wil bR sz —, mlfg
X§ PHC [l RIZWT A — & B E ] . IR 1 5 A
(Alpha-fetoprotein isoplast, AFP-L3)J&: AFP 5% > —  F 82
FH TR 4RI 5 1, 120 PHC B B i U DL SRR 5 B,
B RFR T 1 73(Golgi protein 73, GP73 ) 3 FAE R T & B —
TR bR G R TS AR 1 2 — , T AT A I b
ETHEY, BRI & (R4 -3 (Phosphatidylinositol proteo-
elycan-3, GPC-3 )7 FF Al 21141 e 7 45 10 285 2 3 1 11 A
HAPIRRIR TR BY, BT, A SCH BT MRI 4 4EEK
A ML 4 TR RS Y2 PHC BIGRANE , SU0E AR Bk .

1 XWR5% %

L1 —fg st

HH 2017 48 9 H % 2019 4F 8 A THEHAZ 2R 1Y 65 15
PHC (& ATSE  iC e, o5 BURIEHFR Besca 1 60 fil [
P SR VR ot HR2H . PHC 20 53 Lo %043 3 A 36 441,29 5
RN 27~79 %, F-1(58.01£10.55) % ; TNM 4348 T 1 38 4],
118y 27 B, /A% &AM (Alanine aminotransferase, ALT) &
(41.42227.34)U/L, BEEEJ (glutamic oxalacetic transami-
nase, AST) i (51.23+33.24)U/L. XJBRZH 5 L (5505351 37
5] .23 f5]; 4 26~79 %, FHy (58.13+£10.61) % ;ALT N
(40.44+26.18 )U/L,AST “}(49.72+32.76 )U/L, PH2H ALT AST,
PRI AR 2 RS 2R L (P>0.05) , AT L, WA
Bl : (1)PHC SBF AT TR L M2y T e (2017 4 j)M)
2 eb BT E AR SIS TR ; (2) A BERT I AR 4332 40 47 i
IBIT 5 (3)Z A F B AT R E AT (W& F AR HIE R
12 HEBRPRE : (DR M ; (2) & I AP 5 (3) 3
PARERT B (R AR & 5 (4IRS o ARBEAE B 5y
SHEEAAITSY
1.2 RFZE

(DMRI 94 .l il GE HDxt3.0 @3 dr 34415, 8
TE A AR AR R R, A2 aE T DX S A D e A etk TS
o FHFSIELAE T1FUSAZ (T1-weighted imaging, TIWI) |
T2 AU & (T2-weighted imaging, T2ZWI) 54" HUIMAL W 14
(Diffusion-weighted imaging, DWI), TIWI A8 F . &
F /] (time of repetition, TR) >y 440 ms, [#] % i+t [&] ( time of echo,
TE )} 191 ms, )2 JEH 8 mm, )2 (8] fE B 2 mm, #1 B} ( Field of
vision, FOV )} 360 mmx270 mm, 5[4~ 128x256 , I ik
3R T2WIAHXEZSEAN T . TR 2y 8571 ms, TE & 1916 ms, )&

B 6.5 mm, 2 [A]EEHL 2 mm,FOV % 350 mmx350 mm, 56 [4 K
128x256, SRR ECH 3 Yo DWIHESEUNT . TR 24 3200 ms,
TE 4 94 ms,FOV *} 350 mmx350 mm, 5[4k 128128, 3 il
UHCH 3 W TR MR E IR i Dk TE ST 15 mL A%
W3, Bl S ZEVE TG 255, 60s LK 200s B HEAT 5l k39 | ¢ k2]
AR . M S HEE QR : TR 4 1200 ms, TE
78.9 ms, FEER 5 mm, ZE[EFFI 2 mm,FOV & 400 mmx
400 mm, 4[5 128x128 , S EIECH 3 ¥, b {f N 500 s/mm?,
B e R T A RO i T A B AR G R S AT, LB
FERHIE S5 D R S0 5 . BT GRS i R B
2 A2 E WIS WA EE T LSRRk 0T, 4 AR
B EFEELIEESE. (2) 17 AFP AFP-L3 GP73,
GPC-3 KA : Z X T ABE IG5 2 d 3 /RS IR AS B Hl
5 mL KL, 77 10 min 19 3500 r/min 2.0, B0
8 cm, FHLL R %A, AFP 2 AFP-L3 K il J5 1 Ay b=
K, GPT3 GPC-3 LRI e W AR, AHSCHRAE LU
FIE VLB e, BT R G A RS B E R IR A
1.3 MR

MEE PHC [ 1 FUE S48 8, LW A] MRIER S 5
PR DL AFP AFP-L3 GP73 \GPC-3 7K THAE AR [FHZ W
Jr:0i2 W PHC [ALRE . WE00E RS AR
TR =(EFH + BB/ S Hx100% , REE = HFH /(A +
BB )x100% , ¢ B = FLR /(R FH + ELB )x100%.
14 MR

IML3% AFP 7KF->400 ng/mL RN P, S22 ROMBA
AFP-L3 /K - >40.00 ng/mL B > BE 44, 2 =2 B kg BH 4 05
GP73>100 ng/mL RIS A, f2 2 B Ry B4 GPC3 >400 ng/L
R BAME , 52 2 B B,
L5 grit=abiE

Ll SPSS 22.0 43 ¥ ¥4 , AFP  AFP-L3 .GP73 .GPC-3 7k -
ZHR ORI K-S KRB A& IE S0, L (s ) 3658, SO0 ¢ 4G
U5 RS R EUE R TR [n(%)] R R, S o
K, a=0.05 FKaTa K

2 &R

2.1 PHC ##& MRI B& A MFEH SRR HAESEERN
173

PHC £ #1) MRI EME I N0 T, ERETE R
Mok, BAE4 TIWE DRGS0 AR N IR aE 4 2 18
RAFZ, i B AL R A &5 T2WI R AR 51w {E
SR NIRIERR A B AR F T TR R R R I AT Ak
YU AR Ak, IR FERR A TG SR fk . AP TIWI 5558
FEARECRIARAE 5 ABE s TXHRAL, 55 (mE 5 A%
7 ELAI XS R (3 P<<0.05), JiTJm 4l T2WI DWI {555 & 0
E R ANBOE L TR AR R IR RS S5 AU
fRTFXFRAH (F) P<<0.05), L3 1, 1.
2.2 WIS AFP AFP-L3 GP73.GPC-3 7k E g bk

JFEE 4TS AFP AFP-L3 GP73 .GPC-3 7K -5 F X it
ZH (3 P<0.05), 3% 2,
2.3 REHSHT AR AT PHC BISBER #T
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VIS W 2 bRifE, MRI I A& 1L AFP AFP-L3 GP73,
GPC-3 121 PHC 1 R B 5 B LA SERA 433y 95.24%
(40/42) .95.65%(22/23) 95.38%(62/65), & T MRI LK i)
73.81% (31/42) .69.57% (16/23).72.31% (47/65) (=7.372,

043,0.040,0.004 ), .3 3,

% 1 WA MRI B&IESEES (%)
Table 1 Signal intensity distribution of MRI images in two groups [n(%)]

5.447,12.779; P=0.007,0.020,0.000), L% IL3E 4 T5ed by ks
BB A 2 W 0 80.95% (34/42).73.91% (17/23).78.46%
(51/65), £ R H 41t % & X (=4.086,4.212,8.188; P=0.

T1WI T2WI DWI
Low or Low or Low or
Groups n ) Equal o . Equal o ) Equal o
slightly low . High signal slightly low . High signal slightly low . High signal
. signal ) signal . signal
signal signal signal
Liver cancer
65 57(87.69) 2(3.08) 6(9.23) 1(1.54) 4(6.15) 60(92.31) 0(0.00) 0(0.00) 65(100.00)
group
Control group 60 34(56.67)  10(16.67)  16(26.67) 5(8.33) 12(20.00)  43(71.67) 5(8.33) 7(11.67) 48(80.00)
x - 15.167 6.640 6.540 3.152 5.359 9.166 5.642 8.033 14.381
P - 0.000 0.010 0.011 0.076 0.021 0.002 0.018 0.005 0.000

Note: A~C were DWI, T1WI and T2WI sequence images of hepatic hemangioma in a 48-years-old female;

1 SRR E A 5 MRI B4

Fig.1 MRI images of typical cases with different scan sequences

D~F were DWI, TIWI and T2WI sequence images of PHC in a 56-years-old male.

% 2 WAMFE AFP AFP-L3 GP73,GPC-3 K FRY LB (x5 )
Table 2 Comparison of serum AFP, AFP-L3, GP73 and GPC-3 levels in the two groups(xs )

Groups n AFP(ng/mL) AFP-L3(ng/mL) GP73(ng/mL) GPC-3(ng/L)
Liver cancer group 65 543.22+47.36 104.42+61.35 134.04+47.45 514.72+142.37
Control group 60 56.15+24.33 26.34+48.97 65.19+24.83 245.38+78.55
t - 71.422 7.821 10.040 12.945
P - 0.000 0.000 0.000 0.000
3 ik TR T REM, [ P94 PHC F2 212 K HBV L) &% HCV

PHC R THAL RGUEMEIRE 2 — BV Hm , HZ2 0L

=}
IS110Y

GRS D A P T PE T AR HE R MK, BB AL , ALK
TR, O TR PHC (2 i st B0 i, fre 2
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Table 3 Comparative analysis of the results of different diagnostic methods and pathological diagnosis

Pathologic diagnosis
Diagnostic methods Total
Positive Negative
MRI diagnosis Positive 31 7 38
Negative 11 16 27
Total 42 23 65
Serum 4 items tumor
Positive 34 6 40
markers combined diagnosis
Negative 8 17 25
Total 42 23 65
MRI combined with serum
) Positive 40 1 41
4 items tumor markers
Negative 2 22 24
Total 2 23 65

772 JEXt PHC B4 T R WIVER 2 W L BGAYT . WES I B AG
ERAMNITA AR PHC Wi &brifE, (2B et BE
&AM . MRUETAE—E MR 2 LR, il
A MR Jy S TER G 2T, AR RS Wi i R0, B
UEAE A GBI FE AR A, I b 2 02 i o T P o
R PR IZ T, JHL = R R bl 40 i e s 7 5 R A 2
F B — 28GR 5T, TS e e R A B R | 28k S PR A
WS AR PR,

ASCEER B, WL T WIS SR R RES RIS 5 A
B s o B, BTG T, WL DWI {5 500 B hy (5 5 A8
r7 B TR A 330 7 T 05 A N PR 9 i R A5 DAAASIERY, o
BrIEDR AT RS2 g 0T A i B4, At 32 0R A Tk
B A RS T A R R T R AR e B TR
IR A 2 B R TR 1T K ol B =2 0 B sl R
3 22, DT 75 30 W B0 i 5 390 T R B AL I, BT A
FEIR M VR ISR A 1 DRI L R A SR S0 S BRI s A . AR
AL I MR AR — e BRI 12 LA B Ri2 1Y
JUR, AR T REFNNT 0 O R 35 R i Dl R A S22,
PRI, P25 A RS A D7 sCHEA T2 W7 A ARAS 3 s 112
Wizh e, BLAh, IFE 4L T AFP AFP-L3 GP73 .GPC-3 /K-
X IRAL, XHR T RSN #FRARTE PHC HhfEAER]
SRR IR, SRR, AFP 2 —Fh TG JLIFIE N 4 o
F, T B R KSE T, BB [ N A2 R TR
S WIAR G, S AT IRIE RS, AFP $4 fe i k2,
My S Bk, 5 AT 4y 5 AFP-L1 AFP-L2 D)}z AFP-L3, H:H
HA AFP-L3 J& T PHC FrReAT , HoAe RAEIFIESRG h SAA 3
ik, TiiAE PHC 40 b F8 = 2258, 9 23 30 3 i R AG ¥0 E A im AG
o GP73 JE—FITAFE A BT & B AY 5 BT s A8 dE AR 2 DA 5G9
BT, B BAAE TR AR ARG I R 4, PHC &
A AT DA fe R AT T RS 1 A 2 40 3 v LA % i Y 3
b B R NS 2R 55 THE ™, GPC-3 2 JHF 41 i
FERRE S PERRAE 2R 4 Wt {553l {2k PHC /)R A4 5%
B, ARSCLREIZ W R &R, MRS MG 4 T2 EH2 W

PHC 1) RAEE  Re 523 LS 2505 MR K i i

4 TURS2WT, X 585 T MRUIBCE ML T bR KPR ] 78—

FEEE B3 PHC HYIZWIAAE , % T MRI SZAR # A A 27 /E fh

ARBARIZ IR AT LSS & SR ARG A B 2 A 25 SR A T

PHC fHLH] , S 2 B i iif 52
£ ik, MRI F14 55 11 3 AFP AFP-L3 GP73 .GPC-3 HX

AR ATV A2 PHC 19480 F-Be, ARG I R BUE R

JEE LA RERRZ , BAT— R BN L
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