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ABSTRACT Objective: To study the diagnostic value of diffused-weighted magnetic resonance imaging (DWI) combined with
serum alpha-fetoprotein (AFP), carbohydrate antigen 125 (CA125), carcinoembryonic antigen (CEA) and carbohydrate antigen 199
(CA199) in early primary liver cancer (PHC). Methods: 63 patients with early PHC admitted to our hospital from September 2017 to May
2020 were included in the study, which were labeled as liver cancer group. Another 61 patients with benign liver disease admitted to our
hospital during the same period were taken as the control group. DWI scans were performed on all subjects, the signal intensity of DWI
images between the two groups were compared. The levels of serum AFP, CA125, CEA and CA199 were detected and compared
between the two groups. Receiver operating characteristic (ROC) curve was used to analyze the efficacy of the above serological
indicators and DWI in the diagnosis of early PHC. In addition, the levels of serum AFP, CA125, CEA and CA199 in patients with and
without PHC lymph node metastasis were compared. Results: The proportion of patients with high DWI signal intensity in liver cancer
group was higher than that in control group (all P<0.05). The levels of serum AFP, CA125, CEA and CA199 in the liver cancer group
were all higher than those in the control group (all P<0.05). The area under curve, sensitivity and specificity of serum AFP, CA125, CEA
and CA199 combined with DWI in early PHC diagnosis were all higher than those of the above inspection methods independently
detected. The levels of serum AFP, CA125, CEA and CA199 in patients with PHC lymph node metastasis were all higher than those in
the non-metastasis group (all P<0.05). Conclusion: The value of DWI combined with serum AFP, CA125, CEA and CA199 in the
detection and diagnosis of early PHC is relatively high, and the serum AFP, CA125, CEA and CA199 levels in patients with lymph node

metastasis are significantly increased.
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Table 1 Signal intensity comparison of DWI images between the two groups[n(%)]

Groups n Low or slightly low signal Equisignal High signal
Liver cancer group 63 0(0.00) 0(0.00) 63(100.00)
Control group 61 5(8.20) 9(14.75) 47(77.05)
ha - 5.381 10.023 16.299
P - 0.020 0.002 0.000
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Table 2 Comparison of levels of serum AFP, CA125, CEA and CA199 in the two groups( xs )

Groups n AFP(ng/mL) CA125(U/mL) CEA(ug/L) CA199(U/mL)
Liver cancer group 63 542.05+44.27 80.93+15.53 14.98+2.34 102.74+21.32
Control group 61 6.331.09 12.731.77 2.4120.58 25.12+3.45
t - 94.113 20.364 9.479 14.236
P - 0.000 0.000 0.000 0.000
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Table 3 Serum levels of AFP, CA125, CEA and CA199 and the efficacy of DWI in diagnosing early PHC

Diagnosis mode Area under the curve Sensitivity(%) Specificity(%) Youden index
AFP 0.611 63.12 60.05 0.232
CAI125 0.624 63.97 60.42 0.244
CEA 0.619 63.23 61.01 0.242
CA199 0.630 66.30 59.04 0.253
DWI 0.713 75.16 69.25 0.444

4 items serum combined

with DWI

0.856 89.46 81.24 0.707
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Fig.1 Serum AFP, CA125, CEA, CA199 levels and ROC curve of DWI in
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Table 4 Analysis of the relationship between the levels of serum AFP, CA125, CEA, CA199 and lymphatic metastasis of early PHC patients( xzs )

diagnosis of early PHC

Groups n AFP(ng/mL) CA125(U/mL) CEA(pg/L) CA199(U/mL)

Metastasis group 23 625.25+52.33 99.55+20.55 19.62+4.42 123.08+24.59

Non-metastasis group 40 494.21+41.39 70.23+12.19 12.31+2.94 91.05+317.48
t - 11.245 4.670 2.956 3.249

P - 0.000 0.000 0.004 0.002




- 4530 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol21 NO.23 DEC.2021

CWNZPRN BAT HE RSB A R0, DWI AR RS PR ]

PP 2GR Bl AT I TE] A5 PR R AN, DT AT BE XS HAG A £

RGBT, AR T2 Wi SR LR S . Bt , DWI B

M FHAAAE—E R R PR , W] 25 RIS A A T-Beifi AT PHC

2B, LUBIR s s RIZ WAL RE . AT, AFP S BT 2 I TF

TS W —Rh M AR , AT SCEG PHC (i 12 W, (H A

TE RAGUE VRS S B BAR AR KL, ] RE 8012 LA R Ri2

BLIY e 2 G2 A0 5 TG kA9 B K A5 BB 9T, TR A

RO PR, SR TE Z AU R IR R A PHC 67T 48]

WA, AN FRTIR R B 5 A B [ S ) #4

H.o CAI125 CEA K CA199 1 UL brsd , HETC vt

BT 2 RGEME 2w, LR —E e

ASCEER K, FFEA DWIAE S5 B A s 5 B0 T

o TR R X FERR A A AR BIFTE 48 h A LAAER), $27R T

PHC 7 DWI F 23RN 55 oo Hr 5, B3R s 41 1

MECT LS B ek CT £l 5 , A B SUMER B = S5

B, AE i DWIFEIH, 5B kL T 2 W . SR,

DWI e —E iR i2 L iRz ) L%, E 2R Al fig

IR R 5 3B ) DA 5GP, R, FEAE 5 2 oAt

K 7 AUGE 2 B . Ak, LI AFP CA125 CEA |

CA199 JKF-1 i T X R, fm 1 IR UM 278 i K F7E

PHC & iPAAfE S i i Rk . ST, AFP 2 —Ff T iR JLAT

AL B FRIBRE A 11, T I R B 2R K T v 2 LT T LA

Ko B A, © SO N A2 0 TR RS WY

PR CAL2S VR IMRAISCHUR IR 1 2 —, FEIHA

PRI R E, T PHC Hh HA 5 e ORI F I R 1

B HECH T Z 1 PHC 2 WM bric 2 —P9. CA199 /E 2 —

FBE2EEE AR ARG, HAE PHC L3345, CEA 22—

iR IR P TEL, T IR AR BRI T L AN 238 I 7E iR A

B P A I e T ™0 38, I AFP (CAIL2S,

CEA CA199 /K-FHk& DWL 2 W PHC gk T iifl . RAgE

AR e S B 2 v 7 B34 AG Ay XA AG I, vl i TR S

R B AT — 7 BB R] FAME ARG 2 S0 LA R L35 e 8 e

WA 7 TS0 PHC AW, 4k Al & mi2 Wi B A3C

SE0GL TR TR PHC R ILESHE RS B35 YL AFP CA125,

CEA CA199 /KP4 TR L5 R B, #UR TREA L

SEFRE R R A BB IR IS AR AR ACE T, 75 A Al g

JEREE AR B R A, IR i & R AR 2R, OF HAR AL

PEFRZ i, T b3 25 I MR AR S KT 1) S T s o

£ LTk ,DWI BK 4 1fiL 7 AFP CA125 CEA (CA199 £l
YRS RIS PHC fynl 5EF-Be, H EIRITE A48 hrK P n]
TE—E R ek L A5 R 1 Ol
£ % 3T ik ( References)

[1] Montalbano M, Georgiadis J, Masterson AL, et al. Biology and
function of glypican-3 as a candidate for early cancerous
transformation of hepatocytes in hepatocellular carcinoma (Review)
[7]. Oncol Rep, 2017, 37(3): 1291-1300

[2] Tsilimigras DI, Bagante F, Moris D, et al. Defining the chance of cure
after resection for hepatocellular carcinoma within and beyond the

Barcelona Clinic Liver Cancer guidelines: A multi-institutional

analysis of 1,010 patients[J]. Surgery, 2019, 166(6): 967-974

[3] Nakai M, Hara Y, Yonaiyama S, et al. A Case of Liver Recurrence of
Choriocarcinoma and AFP-Producing Carcinoma of the Stomach
Showing a Complete Histological Response after Chemotherapy [J].
Gan To Kagaku Ryoho, 2019, 46(1): 151-153

[4] Riviere DM, van Geenen EJM, van der Kolk BM, et al. Improving
preoperative detection of synchronous liver metastases in pancreatic
cancer with combined contrast-enhanced and diffusion-weighted MRI
[J]. Abdom Radiol (NY), 2019, 44(5): 1756-1765

[5] Lewis S, Peti S, Hectors SJ, et al. Volumetric quantitative histogram
analysis using diffusion-weighted magnetic resonance imaging to
differentiate HCC from other primary liver cancers[J]. Abdom Radiol
(NY), 2019, 44(3): 912-922

[6] Pieper CC, Sprinkart AM, Kukuk GM, et al. Short-Term Measurement
Repeatability of a Simplified Intravoxel Incoherent Motion (IVIM)
Analysis for Routine Clinical Diffusion-Weighted Imaging in
Malignant Liver Lesions and Liver Parenchyma at 1.5 T [J]. Rofo,
2019, 191(3): 199-208

[7] Hla TK, Bukulatjpi SM, Binks P, et al. A "one stop liver shop"
approach improves the cascade-of-care for Aboriginal and Torres
Strait Islander Australians living with chronic hepatitis B in the
Northern Territory of Australia: results of a novel care delivery model
[7]. Int J Equity Health, 2020, 19(1): 64-65

[8] Kinoshita K, Beppu T, Yuki H, et al. A Case of Long-Term Survival
after Chemotherapy and Ablation Therapy Using Various Approaches
for Multiple Colon Cancer Liver Metastases [J]. Gan To Kagaku
Ryoho, 2020, 47(2): 307-309

[9] Katz SC, Hardaway J, Prince E, et al. HITM-SIR: phase Ib trial of
intraarterial chimeric antigen receptor T-cell therapy and selective
internal radiation therapy for CEA (+) liver metastases [J]. Cancer
Gene Ther, 2020, 27(5): 341-1355

[10] PHEAREREZAFTNATERSERES A R
P97 ALIE (2017 4R pR)[I]. P Al Aot 2 &, 2017, 16(7): 635-647

[11] E# . faik AFP CA125.CA199 = CEA Bt A4 £ R K M I
W7 e L)), B AT 2 5 15 SR, 2008, 20(6): 385-386

[12] xR, FHk. % EEak CT 424k 4 & i AFP 40 5 R & PERF
FE B W AR [T]. P B CT 4= MRI % &, 2019, 17(8): 96-99

[13] 2%, 82K, AT, F. 85 &Y RAMET R FRY o F &
#3515 T AT ShhRALTT AR TG 9T 69 97 BUREIMALT]. AR A EF
#J&, 2020, 20(6): 1185-1188

[14] LiY, Chen J. Serum Des-gamma-carboxy Prothrombin for Diagnosis
of Adult Primary Cancer in Liver [J]. J Coll Physicians Surg Pak,
2019, 29(10): 972-976

[15] Li S, Shi S, Li A, et al. Diffusion-Weighted Magnetic Resonance
Imaging in Assessment of PrimaryLiver Cancer after HIFU Treatment
[J]. J Coll Physicians Surg Pak, 2019, 29(4): 305-308

[16] Tomizawa M, Shinozaki F, Fugo K, et al. Diagnostic accuracy of
diffusion-weighted whole-body imaging with background body signal
suppression/T2-weighted image fusion for the detection of abdominal
solid cancer[J]. Exp Ther Med, 2017, 13(6): 3509-3515

(17] &, ZH4, AR A, . RAAORBIRE T T G 5T R A K
05 B AT]. A E 3, 2014, (12): 1673-1675, 1676

(THEE 4553 1)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol21 NO.23 DEC.2021

+ 4553 -

[21] F4%, ke &E, £ TR, %. QRS- T kAL A RBRE X R[]
o AR A i R 2t &, 2019, 21(4): 440-442

[22] Mabhinrad S, Ferguson I, Macfarlane PW, et al. Spatial QRS-T Angle
and Cognitive Decline in Older Subjects [J]. J Alzheimers Dis, 2019,
67(1): 279-289

[23] &R, AT, M EE. QRS-T £ A= 90° - AMI A5 7 %38
B m by ey R ML AT ] 0 R E R B 96, 2019, 193):
222-224

[24] F&3&, AR F & QRS-T & A 5% Mo o # R A0 ls R 547 (1]
¥+ E S F 2 &, 2020, 25(1): 18-21

[25] Tumipseed SD, Trythall WS, Diercks DB, et al. Frequency of acute
coronary syndrome in patients with normal electrocardiogram
performed during presence or absence of chest pain [J]. Acad Emerg
Med, 2009, 16(6): 495-9

[26] Gwon D, Cho H, Shin H. Feasibility of a Waistband-Type Wireless
Wearable Electrocardiogram Monitoring System Based on a Textile
Electrode: Development and Usability Study [J]. JMIR Mhealth
Uhealth, 2021, 9(5): €26469

[27] Pollard JD, Haq KT, Lutz KJ, et al. Electrocardiogram machine
learning for detection of cardiovascular disease in African Americans:
the Jackson Heart Study [J]. Eur Heart J Digit Health, 2021, 2(1):
137-151

[28] Raposeiras-Roubin S, Virgss-Lamela A, Bouzas-Cruz N, et al.
Usefulness of the QRS-T angle to improve long-term risk
stratification of patients with acute myocardial infarction and
depressed left ventricular ejection fraction [J]. Am J Cardiol, 2014,
113(8): 1312-9

[29] Floré V. QRS fragmentation after acute myocardial infarction[J]. Int J
Cardiol, 2018, 253: 27-28

[30] Walsh JA, Soliman EZ, Ilkhanoff L, et al. Prognostic value of frontal
QRS-T angle in patients without clinical evidence of cardiovascular
disease (from the Multi-Ethnic Study of Atherosclerosis) [J]. Am J
Cardiol, 2013, 112(12): 1880-4

[31] Hnatkova K, Seegers J, Barthel P, et al. Clinical value of different
QRS-T angle expressions[J]. Europace, 2017, 34(6): 112-115

(3% 4530 )

[18] FF A, B #ik, 2| R 3, & FELERYT HomBRME S Fak CT 4 518
b i AFP 330 R A VAT S35 W AR 69 53 se AT 0], 5% R S
e &, 2019, 34(2): 285-288

[19] T4 &k, A2 BE, P &4, 5. AFP AFU,CEA #» CA19-9 B 440
X B AT IR 0 5B NAALT). B B 5, 2021, 32(4): 485-487

[20] PR %, it A 53R SR he BURAS AL S 50 AT DE By R ME B B MR T
PR BT AL]. b B E S 4 &, 2020, 37(7): 894-897

[21] Pech L, Cercueil JP, Jooste V, et al. Current use of MRI in patients
with liver metastatic colorectal cancer: a population-based study[J].
Eur J Gastroenterol Hepatol, 2017, 29(10): 1126-1130

[22] & %ok, ik, R, 5. IR A3 R A R BUmMAR AAL
SR AT S 095 R e R L[], e R Ae R B 2 &,
2018, 17(14): 1526-1529

[23] Sawatsubashi T, Nakatsuka H, Nihei K, et al. A Case of
Metachronous Multiple Liver Metastases of AFP and PIVKA- Il
Producing Gastric Cancer, Responding to Transcatheter Arterial
Chemoembolization[J]. Gan To Kagaku Ryoho, 2020, 47(2): 319-321

[24] Chen W, Peng J, Ye J, et al. Aberrant AFP expression characterizes a
subset of hepatocellular carcinoma with distinct gene expression

patterns and inferior prognosis[J]. J Cancer, 2020, 11(2): 403-413

[25] Ding Y, Liu K, Xu Y, et al. Combination of inflammatory score/liver
function and AFP improves the diagnostic accuracy of HBV-related
hepatocellular carcinoma[J]. Cancer Med, 2020, 9(9): 3057-3069

[26] YuK, Tang J, Wu JL, et al. Risk factors for intraocular metastasis of
primary liver cancer in diabetic patients: Alpha-fetoprotein and cancer
antigen 125[J]. World J Diabetes, 2021, 12(2): 158-169

[27] Edoo MIA, Chutturghoon VK, Wusu-Ansah GK, et al. Serum
Biomarkers AFP, CEA and CA19-9 Combined Detection for Early
Diagnosis of Hepatocellular Carcinoma[J]. Iran J Public Health,2019,
48(2): 314-322

28] EH T, Kk, AR, F. fiF AFP.CA199 . CAS0 K-F 5 R Ak
B & 23] B B E 25, 2013, 23(2): 132-133

[29] Pakdel A, Malekzadeh M, Naghibalhossaini F. The association
between preoperative serum CEA concentrations and synchronous
liver metastasis in colorectal cancer patients [J]. Cancer Biomark,
2016, 16(2): 245-252

[30] Okazaki S, Baba H, Iwata N, et al. Carcinoembryonic antigen testing
after curative liver resection for synchronous liver metastasis of
colorectal cancer: a Japanese multicenter analysis [J]. Surg Today,
2017, 47(10): 1223-1229



