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Abstract

Objective: To investigate the application value of preoperative dynamic enhanced MRI imaging
features in predicting the short-term efficacy of High-intensity focused ultrasound (HIFU) in the
treatment of advanced pancreatic cancer. Methods: The clinical and imaging data of 53 APC pa-
tients treated with HIFU in our hospital from July 2019 to May 2021 were collected. Logistic re-
gression analysis was used to explore the related risk factors of poor prognosis, and the receiver
operating characteristic curve (ROC) was used to evaluate the predictive efficacy. Results: The ef-
fective rate of 53 APC patients was 22.6%, and the local control rate was 64.2%. Logistic regres-
sion analysis showed that tumor size (P = 0.008) and edge enhancement (P = 0.040) were inde-
pendent risk factors for short-term poor prognosis after HIFU in APC patients. ROC curve analysis
showed that when the tumor size was cut off at 3.45 cm, the predictive sensitivity was the highest.
Conclusion: The tumor size and edge enhancement displayed by preoperative dynamic enhanced
MRI have high predictive value for the short-term efficacy of APC patients after HIFU.
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1. 518

JR R A — PR AW LTI B, B2 OO IR, BT R R 2 R
FEMEYT 7 [1]o 1T LA SR B SR AR R R IR [2], [ P A2 IO RS HIFU Bef8 28K R 5 AR A7
W I G AR IR S5 e ACREAR [3] SR, R e A T f AW 22 B S J R, ) 38 520 Bz A e 7% /& AN T e 4
UTEARFTE— DT a0 2, RAITUG R R, Beis v Im PRI A A 0767 5% . MRI [4] B A A
UL R, ZSHURRES, BE T I b S A B R R . RIAHE 7 B AR R AT sh & 158 MRI
SUAG SRR 8 TR 5 2 i Jlt e (Advanced  pancreatic cancer, APC) i34 im0 J¥ 58 £ 8 75 (High-intensity fo-
cused ultrasound, HIFU) A Ji5 30 #5577 26+ B 2 A48

2. AN ERE
2.1. WHRMR

AT RV T, S8 5K E R ik, GbrsZilaE i E . e 2019 45 7
H % 2021 4 5 H THFeAT HIFU 6971 APC B3 IIGIR B & vkl WA T: 1) &
LV B 2E B CT F(E1) MRI L2 5 12 W1 70 A AN o1 R 1B (1 i s 535 2) 7EFRBEAT HIFU YR 9T
3) ARuT 2 FAWATEIAEE MRI AR HEBRFREL R : 1) B e BIGIR VRN B 2) RUTECREAT
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MRI 5 CT BEVI &% 3) MRI BIR BA MR8, Tkt T i 4) BV <6 MAEE. &
& 53 ZBEMNAIIT. b5 30 #, 2 23], fERRAE 39 ~78 & L [H(HHALAERS 62 X)),

2.2. (XETE5 MRI BEH

MRI ¥ REELE HIFU 1697RT 1 . WaI7)E 1~3 N, %M8H 3-TMRI (GE HDX 3.0T %%, GE
Healthcare) 17 T MR St &MU 555G RSl [FAR AL & SN TIWI Al i B et bR i A s 4
il T2WIL Al i DWI (b 18 50,800 s/mm?). MRI 145546 75 5% FH 22 W15 218 s34 7 28, 2 s ki 20~
30s). Ik }H(50~60s). ZEIRIA(180s). T MRI EUE A>T B 42 B0 L ML U BB T (4 3 B 7 55
20 FERGEAR AL WA ) T, FET W EIER G B — B . E, KRN EE T T AU
T2 IR G shaSsash ik IEE . [Tk RS . (IR EG  g(5 5 55 B 5 1 AR SR ik 47
Pedste JLU, PHRIRECZ IRIIAATE, 58 SCAY BUINABUSAR 1 =5 5 R 5E, 7R AR R R IR I HCR 2
FARGES. =, MM EERE, S0 ABLE, S K, BIRES, Ugamib(e Xh
MRI BT TR E O IR, AR IR B A0 X 45K) -

2.3. HIFU i&¥7

FARKH B PR BT BB A A7 BR A 7 A2 7= ¥ IC 7Y v it J SR AR 75 M RIVR 9T R4, 1EAT BRI
THREIT . V6T TR EERET 3 d SRR EY), JRYTHT 10 h 25 A 35 o IR ST IRALH R AT
BME, ARETFARN P45 A =24 i B G PLECE FE SRSOR IR LB . K RS UL S ISR
MrERAR, WRAEER 2, HEinritkl, &5 mm —Z, Rtk 2 A ESLDImE, #AE )
R IR AL DUREAT g, X HE DR EEAT R - £k - T - R =4EE TR

2.4. VHNFRE

HIFU ¥897 5 1 N H, R4 WHO SEAR T RO bR AW 897 &% 1) Frfy CRnRa s kb v8 2k JF
gerrz/b 4, 2 N5E A% R (complete response, CR): 2) fitg i XU e iR 2 Ay /b 50% LA F 34 #F
4, & NGB (partial response, PR): 3) JHUREIH M XUAL AR 2 A /DA 2 50%, 7€ MONFI
(stable disease, SD); 4) MR HEXURTRF 2 FIHE AN > 25% s H BLHHR AL, 52 AP 95 3k fE (progressive
disease, PD). A %% (response rate, RR) = HIZ(CR + PR)&HHIZL x 100%; Fim$z il = (disease
control rate, DCR) = Jp {5l £ (CR + PR + SD)/=Jpi il £ x 100%. HR4EPEM bRl B35 4 it e 41(PD) AR
241 (N-PD).

25. GitES T

1 FF] SPSS 26.0 BAFHHATRAR A HT . THEZERHEECR T X2 K, DUSER B M3, i m kL
BOR PSR A t K0S, DAMIBL + bRdEZE(X +£5)Fm. KA Logistic [EHAHT HIFU ARJE 5 HIA B FilG
(ST fa R R 22, 52 TAERRAE Hh 25 (ROC)HE— BTN L TMIAE /7. DA P < 0.05 A% R4 Giil 25 L.
3. &R
3.1. fTHOFEMN

AHFFLILGIN 53 44 APC 38, % 39 ©~78 %, W 4FES 62 %5, R K/ 1.6~7.0cm, “F3%(3.8 +
1.5) cm, A REAr T RRARSKER 16 1, AL T FRARA R 37 6. 53 5 APC & RT3 T /0 Al : 6
CR #3%, PR12fl, SD 224, PD 19 fi], RR } 22.6%, DCR X 64.2%.
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3.2. APC B# HIFU REMEAF REXEREZESH

TEAR BTG IR B A5 % BRI B R 2 Logistic 73BT+, BiRE K/ (P < 0.001). 4E1R #1155 34K (P = 0.045).
FHEEY 7K (P = 0.034) LA K1 k5 A (P = 0.001) & A A R Tl If B35 5 ma [R 35, AR I R L 4R T ) A A
SRR ZE I RG24 (P > 0.05) (32 1) A Guith 2 = L B khdE— B4 N £ [ & Logistic [=1)3 5347,
g R R PR K /IN(OR = 2.563, P = 0.008) ¢ i1 2 3% 4k, (OR = 6.073, P = 0.04) /& APC 3% HIFU R J5 5 AN
R T (7 P A G R 36 (55 2).

Table 1. Univariate logistic regression analysis of poor prognosis of APC patients after HIFU
%< 1. APC B& HIFU RETRFF RAEREE Logistic B4

PD #4(n = 19) N-PD £ (n = 34) OR 18 P {4
FERE(D) 60.7+7.0 61.6 +10.7 0.972 0.343
P51 0.656 0.473
5 13 17
% 9 14
Jid98 2K /) (em) 4713 2.6+08 3.128 <0.001
g fir & 0.833 0.771
kL 9 7
NS 22 15
T1 B4 2.204 0.358
KEs 20 25
EAERS] 2 6
T2 B4 2.615 0.258
mfEs 18 25
EAERS] 4 6
Bk 0.258 0.282
KEs 21 29
EAERS] 1 2
ik 3.103 0.319
KEs 19 29
EAERS] 3 2
HEIR HA 3.750 0.045
KEs 15 17
EZERS 4 17
SREOINBL AR 1.821 0.492
mfEs 20 27
EXERS] 2 4
20 )AL 21 27 0.321 0.326
FIREY K 9 21 0.279 0.034
IR e 25 4 7 14 1.175 0.782
puik- T4 12 5 9.943 0.001
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Table 2. Multivariate Logistic regression analysis of poor prognosis after HIFU in APC patients
Fz 2. APC B HIFU REFTUET R ZE & Logistic EYI5#7

p1E OR 95% Cl P&

i3 /N 0.941 2.563 1.273~5.158 0.008
FEEEY 7K -0.515 0.597 0.112~3.199 0.547
puiE JiiLea 1.804 6.073 1.089~33.875 0.040
FEIR KA 0.031 1.031 0.168~6.342 0.973

3.3. MEX/FihgE st APC BE HIFU REEEITH AN E

MR Logistic [H1IH 43 Hr£:H] ROC £k, 45 A Eom s R/ A il Je — & W4 Tl APC 3% HIFU
ARG HATT XL 2k R THEAR(AUC) /3 A 0.847. 0.742. 0.883, HARUFHITMGE 1. MIEL SRS
HH R /NIRRT 2 3.45 em, BB TR R B8l 89.5%, RF N 67.6%. (14 1(F))

Figure 1. Typical cases and ROC curve for predicting prognosis
1. #RERAIRFUMNTRER ROC #iZk

4. it

TR S R P B, WUBARE[5] [6], TR FARRET AR VIR, ST RIS BUE 7 58
HERE, (E R R AN B 5B G TR 3EH4ESE HIFU S BARZE I AR R R 2 T3 /5 K
RITEK . BRI TES:, HIFU ST RIS A I ek, @K HS a7, Sy
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PIREIRAEIR, W fe 5 b 7 A 2B RIVE R [7] [8]. EARE R 1R 28 v s 7 HAEAR J5 &k kit g 2
ANEIEEGL ], RMARHIE 72 0 H i 2 2E AR FT U3 R 5 K B R A e B TR R R AT e o 9, 456 Tk
TR VR TT SE T, R R KRR IR A

VN HIFU T RGTT APC B 25 A0 I, S RINTE 1K i85 2R A7 1] S 2% gt 16 PO 55
I AREIR _[9] [10], EFRATNWFSHIFTAE APC B, IT 2/3 (B RIS E R M A B, X
MERREFEEN. K 1@-~-C)aRhEEE R RE 1ANH. RE=AHIEE MRI EE, HIE
L) FRATAMER H JB s bk 9 TCIE eI N, % A G RRE R B B R i%, ARG T B B4 s T[4
1(d)~)FIREHEERE 3 ANHE SR MRI B RDUMRARBE TR, HRA TIIEESE. Fik
TEARBRAN TG A R ER R R EG BEWIERR L, SEEREthiT MEIRIT TR, 46T ek
B )R A5 T7 BV BE SRR P s B TS o ASHIT et [l i 73 A A7 APC B85 I R S A% 7
BoRb, 45 B R IR KN Rl oAk 2 R A TS AN R RS P fE R TR R

JRE K N[11] [12] [13] i R EIE A G BB G R R, B —ERE LRB T Mg R
Mo R R /NET PLE A R 2 R 3k i i B AR 48 B, Shuichi Mitsunaga Z5[1411A 0 3 cm B35 A ) s /&
JE R B I B B SRS S8, HIRAIEE R o, MR KT 3.45 em I SEZEM TS M.
T F R AT RE AR s 1) 4252 HIFU FR I B #2 A0 T e 0, 4 mT DATF AR B 5 3 A6 A B Jieg R AR
Wik SRR 2) WEARHIREA B S B E R AN o BeAh, FRATIE K IR 2 3 1 ey 32 3k kT g i 35
(e (R A £ oy 5 3.9 vs 2.8 cm, P < 0.01), {HHETABF AN IIFEAR RN, KR LT KIS
Rt — P .

AR IREIG 38 MR BUE E A O X IARSRAL, J8 AR U 3846 ¥ [X 38 Sunyoung Lee
L[ 1591 57 3 BA 7E 3 s LR R BRI S am A0 o8 S A 10 G i A 1R 998 - 7E 2H 2125 4y 2 LR s
PE DL S (1 e BB IASE, HATTORI ZE[16]# sh AR 58 CT BUR Sl 45 SARX I, R IUKERIL X
1555 PR 9 S O SR S AR GG, ELIRBE B ) T RO (OB 0 o [ ERBRATT AT DA Zh 251458 MRI EE i)
IR AL X IRARER T R 6 I BB IR B, 1A Vi PR e 40 A% A7 20 S0 X 88k, DREAE 3G 58 MR BUZ R B i
A2kt . 2 U7 [14] [17] [18]45 R R, ARSI e 23 ZF0 b 8g N 0 ISR O 3 o S8 22 i) il s
FHOE, IR LU AEAE MR Gt 2N R — AR AR E . X SBRATW 7e 8t B —8ur, 3R
TN IIFTA APC i35 19 AEARJG 6 AN A WAREARFFEE R, 12 4 APC B#HTEARHTIE
MRI B - RB N2l

SEAEIE IR TS 5 TNM A B H VIR, B A 4h[12] [19]. B 1832 HIFU JR97
(e e R AR AR T 1 AER IV I, ek T FARVIBRIINLS, FrAAB AR TNM 43 X —
IR FEFR AT MEE . HAWFIC[201R B, fEda% CT BUE b, Wb - 255 B 1) ok s i 5 LU IR B 1 o
U AEAE A (RIRATII ST 45 SRR BITE MRI BHR E55M5 5 B IE HEA AT Zh a3 58 MR UG (.
FESKIA KA GERIR) SIS R R, oA R R AT RE R MR 45 CT UG AHEE, MRI B A
B R LG RE R, I EALSE B3> BN AE(E 5 (R BR AR o AL

AT AAAE—E R RBRE: 1) BT R BT, "R AAERAE R IE R s 2) AHFFLRIREA
BEUN, RRIETF LKA 2900 UL HTHEERE TR dE— P50 3) FRATMIBE VI B8R, KKk
T AT S KA A A B D Sk BV 45 SR AT AR

gE LRTR, TEARATES A B3 MK B AR 5 TR AT fa i 7y S B EERIG AR TE S =, X T
PR AR ECR, Bl MRI BUE RoR B 1 & iX — AR S RHE APC B, NORILHT ML
WITTE, BRSNS EETUS.
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