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ABSTRACT

Objective To evaluate the predictive value of postoperative parameters based on enhanced magnetic
resonance texture analysis for the prognosis of hepatocellular carcinoma after TACE combined
with microwave ablation. Methods Fifty-two patients with hepatocellular carcinoma (66 lesions)
were retrospectively analyzed. The parameters of texture analysis were recorded one month after
interventional therapy. All patients underwent a DSA examination after the operation. According to
DSA, the patients were divided into early recurrence (ER) and non-early recurrence groups (NER).
The parameters of tumor heterogeneity in two groups were obtained statistically. Evaluate the
early prognosis of postoperative texture analysis for TACE combined with microwave ablation was
evaluated to the predictive value of the therapeutic effect. Resulfts Of the 66 lesions in 52 patients with
hepatocellular carcinoma, 38 were NER lesions, and 28 were ER lesions. The homogeneity and energy
value of the NER group in the arterial phase were higher than those in the ER group; the standard
deviation, entropy, and skewness value were lower than those in the ER group. The difference was
statistically significant (P<0.05). The homogeneity of the NER group in the portal phase was higher
than the ER, and the standard deviation, skewness, kurtosis, entropy value of the NER group were
lower than the ER group (P<0.05). Combined with the ROC curve, the entropy, standard deviation in
the arterial phase, The standard deviation, homogeneity value in the portal phase had a high value in
predicting early prognosis. The optimal cut-off point of entropy value in the arterial phase was 7.06.
Conclusion The texture analysis of postoperative enhanced MRI images of hepatocellular carcinoma
had a high value in predicting the early prognostic value of TACE combined with microwave ablation.

Keywords: Liver Cancer; Interventional Therapy; Texture Analysis; Evaluation of Curative Effect

FaARETHRES"Y, WFhRRFBEAEFANSNEERN, FEk
FT 123477 (hepatic artery chemoembolization, TACE)2—h&EBVAT FK,
TRESIEE K, EEREEIBRHCCREEEXRMM L AIMHCCELRS Y, %
MANBTSRE—aTEL, EBREEENEREE, HPREHER (microwave
ablation, MWA)IRIE LR AEE, BRAIEEMN. REM/NN—METHE. MWA
RAEERBRIFBIIEME, TACERGHAMWARITIESRENERX"Y,
BTACEEXEMWARGMABMBHRENE LN ATRE, FILF TN TN A=
ZTACEXEMWARENTHREXN IGKREEEXEE, HHERME(magnetic
resonance imaging, MRI)BHTRARNSILE. ZHUME. ZSHEHEEMNR
=, BRNAREETIRBEMNELHZE, BFEANEIIRIFEMNTFENZ
BT R AT AR BRI ROEM B RENEDY, MEERNERSMERRER L
BESEEN N EGNEERESREMFITIHE, EEITNMENFIFER, NME
IS EEEMEISE, STMEART BT AT, B, ARREHBLIES
W%, EMRIGREGEM EXaT EMEFRLHITRERMENE, TNARESEE
DITEXAFRE TACEBX SRR ERIA B R BT TN B,

1 BEIS5A=
1.1 BEXRH DMES2016FE18E2018F 11 B HMERIKFEHEERFS LU
TIENERE, MATE: RBEREFEISTIE2017ER 2 bk E A AR

(B—1FE] &%, X, TEMRAM: BEERZEAISEF. E-mail: 840413878@qqg.com

(@iMIEE]

FERK, H, TEEW, TEHRFME: BEZKISHF, E-mail: 13852003378@163.com

. 107



hECTHIMRIZRE  20214E018 £$19% $01HA S 5513580

B - T Resalt [s20 - BI [erge ~ ‘ s 1o - T
] Texture Analyziz
Texture Analysiz i : - W1 B, 65%, AL
~ s ca > ,
i @ I Do ' PR R, TACEEK &
First Oder | Mistogran | Nerpholoptletrics | 6o | Hara 4[| R e PQATK%%;;R /%;j 1Ai;1€
: oA A 2h Bk B Ao 1 # Rk
Minntensity [seo.o000 r

sty W ey [T B5 1BAwIDAA Ky 2 kA
mm;:\:.:n, [onewes | Medianlntensity 1009.016408 Fa|7 ﬁ?ﬂ;](}@k] Wy ¥R 4
Pttt R — HeanValue 1169, 151469 R o EE; 1BfalF48 A
sBmivie [ Somee EETT— 1BA 1D B B ANE (R #8 K
Vriace e — e R — CEEA AR EX FEre
Vormicomt = Lmcont X B, 164K JEDSAE &
T [eose0 000000 YoxalValueSum [1sss810. 00000 FrBEBRELE. W
. [ — - s 24-B BB T
e B — dases IO —  SOESATE X BN R Y
HewDeviation [somes Howdeviation 914, 052307 B b R0 1 % i}:ﬁ.‘r /. 5
Relativdeviation  [-13287 e6tB6¢ Relativaleviation  [-13105.234375 @ A HE% T a:
BinLocation [sr20e8 MinLocation 157,239, 8 57](}#] , vill H?}ﬂ/ﬂﬁ o
Budecation [sener .@ HuLocation 141,212,65 @_

BE, BAHZENS2)ME, KTEITTACERRMEERMF
R, RF1BFIMRILEEERIEBRDSAKE ; BEERITATATS
. TACE. BT ATT. HbRE: M NBTRIEAEBK
Eie. MERILHAINEY, FATRINESE, BEFEHM
EMEMERERIEXATTE;, EMRIKERRIE;, BELEM
TRE;, BBREE, WEBE, TEATN. RBLEES
o

HENHAEBEL2F(66MFM), BM39A, THI3A, &
#842~79% , RUFEMSTS, 14NRIEUFHFEY, 420M%
MUFHFEN, I0NMRRUTFHREEHRAX, MELIHE
PR BV SR E TR, FHERLNN31.79mm.
1.2 TACEEX&EMWA 3iFrEE & REXSeldingerFRI%#1T
TACERS7. MWARTTEEETETACERE2AN#IT, FEEBE
SIS TRAEM, EREFRR. #HATRkAE. SE N ME
T 5z [0l S B I R E A R B AR TE T R E R (F LT
KRS
1.3 MRIERZE RA3.0TEBESHLIRM KN (GE Discovery
MR750w 3.0T) FARG—REAXNEBEHRTIOE, AGE—KL
B, BEBRMEMI, FR|SKXABHTHE, POLETL
R %. FERALAVA-FLEXE A, FcHMAITWI, LAVA-FLEX
RS (HAI) ;TR 5ms, TE 1.8ms, 5EfEAN256X 180,
FOVA40cm X 32cm, EE4.8mm, XX OERA-2.4mm,
REFBNESE TS, LLMERKL2.5mL/sBEEF
AN469.01mg/mLEVELIRER — R B & RZ(Gd-DTPA), FEEEN
20mLAIEE K, ShAKHEA. [TJRRRKEAA F&HA D 3 F A SIXTLL

108 -

FfE12~15. 60~63. 120s/a1T&MF1tE, REAFENER
15s, SHAAM80E, HESHER.

1.4 MRI¥EBEB/R SN BREHNKBHIIEKEERS
(DICOM) 43 B3 N2 LLReserch omni-kinetics Version V2.1.0
W, NENEREZEREN, HAEZSFERBFENEMAE
GBRELEENMELRETFYIE. BE, HXIMBRE
BHAERRARBETENMREIIAREBX (EL), 2iEE
SIREXSH, BETHE. MEE. RE. BE. 15—
BEE. Mo

1.5 A8 KIERGEDSAKRE, FrEEGIBAMmE
ZWNN ABEM#TITE, AFFRETACEEXEMWAREDSAR
S RICUARER . chRkER, MEmERM. 44, ETFH
N, EMAMER, MERLATERE,

1.6 KitF A% FREEIEYASPSS 245 #1704,
ERAFNERAN NAT NSRS MR BRI FATION., IE
S#Mann-Whitney Ut I0tbIR. 4EIZ2i4E TIERFIERLH
TTEHMETER, TNSHNIZEHIEEHRBRANERIGT
BREHMS, P<0.05AERERITFEN.

24 R

2.1 RO RIBARBDSAISEITE, 52BI NAHA66
M, 844281, EE R38N, EERAH, FrB281M &
JEEDSA L E] e,

2.2 REGESIMSHRELR R1FMR2AREE0HKE.
IR BKHRERABFNERBMSIE DB, ShEKEANERLA Y —
M. EERTERA, MEE. B. RERTERA, ERES



THFEENX(P<0.05), 'JFRKEANERAHRII—MSFERA, Ak
. RE. BE. BERTER, ERBERITFEEN(P<0.05),
shikHER. MRRBRHMBEERARNRBRITFEX, &5
ROCHhZ:, mOBkEAM. tREE, MEKBITEE. W—HAE
RENTRNMEE, shikRBERERTR51797.06(E2-3,
#%3)o

£1 RiGahBXHIERRINERE DI E
TE ER NER P
FHME 1098.52(811.06, 1558.80) 1054.79(754.60, 1529.22) 0.568
IREE 240.92(171.60,266.73)  114.34(65.87, 185.88) 0.000
RE 0.16(-0.18, 0.22) -0.22(-0.67, 0.17) 0.004
EE -0.041(-0.45,0.73) -0.39(-0.69, 0.55) 0.213
H—t 0.82(0.78, 0.85) 0.86(0.83,0.91) 0.002
BEE(X107%) 6.68(5.23,7.79) 7.86(6.72,11.11) 0.001
Vi3] 7.35(7.21, 7.57) 7.04(6.51,7.33) 0.000
£2 RETRHKAERATINERALED I E

ER NER P
FHE 1224.80+75.76 1276.89+87.49 0.668
EE 189.91(147.97, 290.44) 128.10(71.38,160.59)  0.000
RE 0.70(0.21, 0.86) -0.22(-0.65, 0.57) 0.002
& 0.52(0.20, 1.21) 0.32(-0.10, 0.75) 0.033
H—1k 0.82(0.78, 0.85) 0.91(0.86,0.92) 0.000
BEE(X10®) 8.82(7.06,9.31) 9.16(7.85,10.23) 0.097
VGl 7.10(7.06, 7.37) 7.04(6.88,7.26) 0.049

RIGBLMSEAVERTRHMNE

BH B THR SANTEHR REE%) RBRE(%) HiE
InEZEa 0.801 0.594 85.7 73.7 162.83
fHa 0.759 0.508 92.9 57.9 7.06
#By—Mv  0.793 0.647 78.9 85.7 0.858
EZEvY  0.808 0.560 92.9 63.2 135.67

Er aEhBkE, viJER KA.

33 8

RN NATFERBNEESHNZEF, BBl
RS, ERREET RN IEREXEE, MERRME
M BRI ATT YT R BT B MR ST M T, AT B R
BERRMERIIASMEENEFREE X", BISIBAK
A LURBIEGH BRI, REBTNMERE, 58—00%
CASHELL, SUBSEIRMESMERSEE, ENTFEAE
5|, WIREEEIAETE LM R MR MM S, FENSSE
FIMER, RBEESHMESIRETEY, ARREEFAS
1822 MRIK RIS I BT FHEN N AR B R 3TN N
&, —RIEFREMBHSEED TS EARRE, S02HH
] F AR AT R R AITEMN A 5ET

REE, BREMERESNMBEERANBE, HBEX
R RIN EEREBHNE", AARLERERE, ERAR
BRER. | JESEKEARVIBEIYS TNERE, BESHYER, 48

CHINESE JOURNAL OF CT AND MRI, JAN. 2021, Vol.19, No.1 Total No.135

BAUIIEe, AT, NERASNBKEIMIISEABNRERT
ER4, DavnallZ" i\ AREESAREMBERMLM,
RIEE, ART, KA. JEKEIN—. ShEKERN
SeBTENERBE FERA(P<0.05), X5YuE Mmsst 248
HK, RPH—MS. EESHMEATREEEE, ERA
FARENEGRESREN TS, BMSIRRAE, ELK
PRy, PRI, HAaSEEN K. RE,
X5RFEERBARX, o, AHRB, K. 18K
HABOAT B Z 7 ERA RS FNERAA (P<0.05), X5CheeZ iy
RERIERN, WESHRNEWEBRBEEN LENDHE
1T, fEZEEA, RREGREERS, GEEHH", B
TR MEFERNDEREEA, BERBTEAEFENSH,
RMBEGEEENDHRER, BE/ENBEEETURTA
FERY, RRRINFATEI 5B I R 5] LT S HA
F¥. SMASEAMRLERE, KHRTEIBKERFI]
BB AT A A AR ETEERAFMINERAR KL it 5 &
2, THESEENFYRRRERFNMRAKSEHE %,
KRR AEMERR, NAFGL, AIESSBEER
&, BRNEEESHOIBFTERERTON. o, KB
hEIRERETFFHNE, RESHLMBHEL, RERD
FRNPAAEE RN E|, BERERS R ERAESMIZ
E, B2, KARERREA, AFEMRIIBZTETNGT X
MRS, SOENETLURMRIESTIMIGEE, S8—10
WAL, Bo%, TiEd.

SEXH

[1]Jemal A,Bray F,Center M M,et al.Global cancer
statistics[J].CA Cancer J Clin, 2011, 61(2):69-90.

[2]Shim J H,Lee H C,Kim S 0,et al.Which response
criteria best help predict survival of patients with
hepatocellular carcinoma following chemoembolization
A validation study of old and new models[J].
Radiology, 2012, 262 (2): 708-718.

[3]Llovet J M,Real M I,Monta-a X,et al.Arterial
embolisation or chemoembolisation versus symptomatic
treatment in patients with unresectable hepatocellular
carcinoma: a randomised controlled triallJ].Lanc
et, 2002, 359(9319):1734-1739

[41Chen Q F,Jia Z Y,Yang Z Q,et al.Transarterial
Chemoembolization Monotherapy Versus Combined
Transarterial Chemoembolization-Microwave Ablation
Therapy for Hepatocellular Carcinoma Tumors < 5cm:A
Propensity Analysis at a Single Center[J]. Cardiovasc
Intervent Radiol, 2017,40(11):1748-1755.

(5] s sh, RoR%, IR, . ¥ HIMRIEK &DWI A A [/ 0 A2 /N FiF
B9 W [J]. & B CTAIMRI 22 =5, 2013, 11 (3): 14-16.

o1& Bk, TR E, AR, F. FENMNIEIT a3k R AU
1 BORAE R A 5T [T]. B ECTHMRIZE &, 2015, 13 (2): 40-42.
(7] M B4R, 38 T4, 4 WA, 25 TMRI B FR S0 A BB 2 000 19 s JR

BRI [I]. EFRRE ¥4, 2017, 44 (8): 597-600.

BlFEAREME LARTXATERCEREER. KA R

YT ALE Q1T RO (1], s S AR BEA 42 %5, 2017, 25 (12) : 886-

895.
(FHEE 128 ])

109



(358109 1)

[9]1Davnall F,Yip C S P,Ljungqvist G, et al.Assessment
of tumor heterogeneity:an emerging imaging
tool for clinical practicel[J].Insights
Imaging, 2012, 3(6): 573-589.

[10]Zhang X, Gao X,Liu B J,et al.Effective staging
of fibrosis by the selected texture features of
liver: Which one is better, CT or MR imaging[J].Comput
Med Imaging Graph, 2015, 46: 227-236.

[11]Liu J,Mao Y,Li Z,et al.Use of texture analysis based
on contrast—enhanced MRI to predict treatment response
to chemoradiotherapy in nasopharyngeal carcinomal[J].T
Magn Reson imaging, 2016, 44 (2):445-455.

[12]Michoux N,Van den Broeck S,Lacoste L,et al.Texture
analysis on MR images helps predicting non-response to
NAC in breast cancer [J].BMC Cancer, 2015,15(1): 574.

[13]Ahmed A,Gibbs P,Pickles M,et al.Texture analysis in
assessment and prediction of chemotherapy response in
breast cancer[J].J Magn Reson Imaging, 2013, 38(1): 89-101.

[14]Yu T Y,Zhang H P,Tang Z Y,et al.Value of texture
analysis based on enhanced MRI for predicting an
early therapeutic response to transcatheter arterial

128 -

chemoembolisation combined with high-intensity focused
ultrasound treatment in hepatocellular carcinoma[J].
Clin Radiol, 2018, 73(8):758.e9-758. el8.

[15]Chee C G,Kim Y H,Lee K H,et al.CT texture analysis in
patients with locally advanced rectal cancer treated
with neoadjuvant chemoradiotherapy:A potential imaging
biomarker for treatment response and prognosis[J].PloS
One, 2017,12(8): e0182883.

(16] 50, RAT L, 5 7. ER LU oA BOR FE F A5 2 ALCTE R
AT e o BRI B R R (). SR RF R 40 35, 2009, 12 (3): 229~
231.

[17]Kyriazi S,Collins D J,Messiou C,et al.Metastatic
ovarian and primary peritoneal cancer:assessing
chemotherapy response with diffusion-weighted MR
imaging——value of histogram analysis of apparent
diffusion coefficients[J].Radiology,2011,261(1): 182-
192.

[18]Reimer R P,Reimer P,Mahnken A H.Assessment of therapy
response to transarterial radioembolization for liver
metastases by means of post-treatment MRI-based texture
analysis[J].Cardiovasc Intervent Radiol, 2018: 1-12.

(Ue#5 HH#A2019-01-14)



