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Abstract

Objective: To investigate the efficacy and safety of high-intensity focused ultrasound (HIFU) in the
treatment of colorectal cancer liver metastases and to compare it with laparoscopic liver resection
and ablation therapy. Methods: A retrospective analysis of patients with colorectal cancer liver me-
tastases was conducted, categorizing them into three groups based on treatment modalities: Group
A (HIFU group, 34 cases), Group B (Laparoscopic group, 25 cases), and Group C (Ablation group, 25
cases). Postoperative disease control rate, tumor marker levels (preoperative and postoperative
CA19-9, CEA), liver function indices (preoperative and postoperative ALT, AST), postoperative com-
plications (fever and pain), and hospital stay duration were observed and analyzed among the three
groups. Results: There were no significant differences in disease control rate and changes in tumor
marker levels among the three groups (P > 0.05). Group A exhibited significantly lower postoperative
AST levels compared to Groups B and C (P < 0.05); the incidence of postoperative fever and pain in
Group A was significantly lower than in Groups B and C (P < 0.05); and the length of hospital stay in
Group A was significantly shorter than in Groups B and C (P < 0.05). Conclusion: HIFU treatment for
colorectal cancer liver metastases demonstrates good safety and patient tolerability, particularly
showing significant advantages in reducing postoperative liver function damage, fever, pain, and
hospital stay duration, making it an important adjunct to traditional surgery and ablation therapy.
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45 L (CRC) & A Bk A A R M B E A e (R R R 22—, RO A T e A0 FL AR
e EREE = REAEARSBUT R IAI[L] [2]. Hegtit, FERIRRIS WS B 1 B, 2 25%0) S 1 UK
PERR VIR 5 K AR RS, AR BEASIRYTI AR, 3T 50% ) & Al AR R AR IF A (3], B R M kL it 30
WEMAR T BE AR, B IL BRI AT R E VBRI B E 1 6 AR RIS F
30%~57%, JCVEVIER B 1 5 FAEAFFRA L 5%, X5 U] T 45 IR I R 10 E A [4]-[6] -

FERE A, IR EREZTS, FHER N AR S IR AR A 2 28 0 . IR 2 L AR 24 1
ISR A B AR A DA 5C iR 40 I T 368 o i P A R e A% A, TR TR
FERBAE[7]o tH TR VRN I A AL, B8 H DR RN Ja 7 LS K T BUE I o B R PR
AR I, TR AR IR T J5 R0 TR 4 B e I RS R ) A A7 SR AN TS A
=

AT EER 2 B RS BT T T BOMEOU G0 1 IR B2 T I VI BR AR S LA 90 V8 RO L ER T A

P BRI SEARAE R T AR PR 7T 2N, R ARG T PRI B, 5
RGITTIET AL, BRIESE T I  UIBRAR B /) e R ST A, 256 il R B & AR HE
FARIHE, RGHDT RO, FREAFRERE, HABEEREARE IR R AEZ . A SRR
D RFAR BN SGE, G VISR KIS MASZ R, IS T 5T AR 724 [8]. XA
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INERi Yt o NN NSRS =R K (E B0 B N =1 ol - 7 0 B e A i 1 7 o 1 P R VA
TR B AR R LA (i ke, TR P S S, R v mT T I B v ) S L RO R S ARE R o I
b, BRI EEOR B ) S 7 206 = 5 O ANRHAT BA AN Sk ) e o S, TR Hod I 32 38— 7 PR
BEE AL FREE MR, EEETF ARG REARY K, HAEFEERGTT N HT R H &=
B

IR TR T R« FFAE R TR T A AR & — P B 1) Jm i e 97 vk, EBEH T AE S FAR VIR IS,
TR TG T e A % 22 B A A B A R A ) o S ROR ) R AR A TR0/ . R, &R T
W BASRE T 52 F AR 35 [10] o F IRV R AR L4 SR AR0H R (REA) IO T R (MWA), - FHoAZ 0 J5 28 2
I PG R R B R R ORI A, R B R L 1 E

SEHATUT bR T P A AR, R R SR N A A B SR, T AR i kR A e e L o e
L MM ARRILH G/ WERIRE R, CHIEG/NT 3 BRI MR . X THOREZ K Vb
B, AR T ESG ST SERRYTBURYT S HARR T TR, DMREYT R AR, T ROR T RoE
OS2 R A BRI . T IR AR K A e kL, T CHRRPURRRL”, JRERIA YT T RE s BRI,
IR AR [11].

R TIVRTT : s R AR 5 DIREER J] (High-Intensity Focused Ultrasound, HIFU) A& 3T £F 5 M () —Fif
RN T HR, LI Ik TR R P VRO R G IR 2 AT I, SRR A0 A TR T AT 1)
AR P 2 K Ak A1 ALK 5 R 7R P O SR TR P R (B X3, T R e AR A, {8 H AR AL S J N 1]

RE 5 5 BT IR PR IE T R T -

R BORBPERAE) 2, FpalEa BN T 5 BRI ER IR . SESGTARMI, k1A
AR R W AFALB /N EBE FE R EE IS BLoh, BERRY, ERT)45 &7 B
9T IR N RES 3t — 2D SE R RR A AR AP, B3 s R I AR R [12] o AF N — R ARR A VIR )T T i,
HEER TN IS LEANREN 52 A% GEF AR SO R B B 0L T — P e i ik $% .

M GERTDIBRA . e R 988 R S gk T D36 T AE R A ) 2R 5 T P R I R AP IRTR%, (EAR R
AREAGEHVEH . WRIEN— TS EARMRANEIR T T B R iE & B MR 0 B 22 BUH D e 52 R &
#, HRHAETHE NN BRI AR R AR L RIOAR G KR . IR, FEXTER ARG, 456
2 RN ZR AR TT SN, QB AT B EIRTT RO AR R IE R R BB T o 2 B PR T
ARSI D7 $e B ik 2496 7 T3 iR A SR 11 B8 2 IE 4R

AT FAE 7 AR N T 73 5 18 T ARG YT 7 NG NAE, i O 1% 4B AR BT RRF A X m] e,
AT BE T M FE 7 1 IR T AR S8 iR SR A (K iE T L 3

2. #IRE
21, — AR

AU NIRRT K Fe B 2022 4F %5 2024 512 45 B fE I RS 88 3% 84 191, R K8 AR 4 i e
RHE S & BCEREAT 702, DA OR IR IT A& IR ST etk . By bR s . & 700 AL B,
C =4, Hrh A 34 BRI NGITHEFE AR, RIEIRARTECT. MRI SEE 2 TR I € %
HEF KBRS K, AL TR AR KM, AL G0 T ARG SN RXE DA M8 s B 20 25 i i
ML T IR UIBRAR, AL F A B MR 2RI B 5 TU0kR: C 41 25 7l i W 22t
PUH ARG T, ARERR IRV A BB, Bt . S BEURILE 1
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Figure 1. HIFU treatment flowchart
B 1. SBRIETRIEE
Table 1. General information of patients
Fz 1 BEKREN
=] A 4(n=34) B 4H(n = 25) C 4i(n=25)
% 22 16 14
14 5]
@ 12 9 11
PR 61.44 +9.08 63.56 +9.20 67.32 + 6.60
1 13 10 9
ECOG ¥4y
W 2 21 15 16
217 22 17 16
Je R eI R A
7){ ’1] 5] HB’flL Eﬂil 12 9
JHF et 9 7
iRz A It FFA 17 13 14
£HF 8 4 4
>3cm 20 16 14
friERe I iz
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2.2. IEEVHRIE

FEXT 84 Bl 45 ELI AT e 7% j8 3 b AT B AT i, B05E 1 10 AN SRR AR 1 -

IINFRE: (1) B THLW 2GR 2 NG BRI, (2) 2l TNRIT. BB T
T VISR AR BT R R H R AR I B () Tl AEAERT A > 3 /N, HSEEZRE MR M ELL ECOG ¥4
0~27r; (4) HREGEIMIIAE RLF, TCHHE S HEES T IR (5) AFTFIIAE Child-Pugh PP A 205 B
i (6) RETFIA G A 58 BIAR = RE VB (W CT B MRI); (7) &3 & HSRE 5L L 240 Wt 70 78
TR, HFOBZBNERES, AES50TRENEUE .

HEbrbrdE: (1) BLBAEER USSR (2) AT ERWAEFRPR, gL
AL 7™ Bl D RERE G S5 ANE & 132 TR BOH BVA YT B0E DL; (3) AT BUAR Ja 4% 523 HoAth w] e i
I7 G T (WY BAR SRR RL) s (4) AFAET 2 MIRT AN (il i 76 72) s (5) A 2k bl v it
BRI e HATCVE E S T 7R R B (6) ARBTAEAEARSZ I A 42 B PRI BRI B A0 s (7) UEURE
FUIIERE, DUROR AT B AT A7 £ W S 1 S 5 2R G850

2.3. FEEMEBIERR

[ B 4341 84 15 8 2 R I PR Bkt g R 48 L £ 3 1) — AR BORMRINA T BT I 5 Tl A o ARSI SR
WA ISR IR 2 69T TS M5 MY AR B (I5E CAL99. CEA). J6JT HI Ja Tl Redebn Rl N 2B 2 5=
HFME(Alanine Aminotransferase, ALT) K [ 14 &R & & 7 #4lfF (Aspartate Aminotransferase, AST). AJ&
AN RSN BLAE Bt R E I 10 -

PIRFER] A 4% RECIST L1 ARAEPPAIT R, 1RSI T : (1) 58 R2ZEM(CR): 4z MR o A 7
Ks (2) WAGAAEPR): BUR A B B AR 30%LL 1 (3) BEMiFE(SD): BT PR A1 PD Z [i];
(4) PImdk e (PD):  HEI Kk f K AR RN IN>20% R (BR) A #7097 Kk HE B

PR IEH]H = (SD + PR + CR)/ &% x 100%.

AN R N7 T A2 B B R S5 K B PIRG Dl o FE A AR 5 R A PR BRI AR 5 A iR T 38.0°C,
LRSI [RIEE I 24 /N R S R I VR A TSR FH AR e A4 0P 43 (Visual Analog Scale, VAS) T E.. VAS 14>
YA 0 & 10 43, Hd 0 3 Rn o, 10 R TCEZMREIZURSE . A7 VAS W5 > 4 5008
t R DA B, IR A PR R NSV, DLVE AL R S5 PR 7 B AR T RCR .

24. GHFEH*

YIRS SPSS 24.0 BUPFHEATSCHRAMHT, 5 BEACHRAE RO JUZ T4 45 IE &S50 A0 M 3B 1
VISR, Forb IEAS ST (SRR R Mean+ SD 23, S AL LU BRI 15 250, R IEAS
SAGHESHRNAE M Q1 QI#R, ZULMMACR AT -S4k, AL AL P <005 K25 A
BGER S R4 SRR TSN LR R sk Fisher i T, 411A LA BL P < 0.05 A%
SEAGEER L WAFAEGE U 222 S A SEEAT SR PR LB - BRI P B 2 S
3. &R

AR FEARGE IR RN AL B 5 A LIS (08 o 3 HEAT 17 0L, Wik 7 ANRNR YT J7 e B
I LR O R Y B AT LR, AT SR M B s TR ) S I B R S A TR KT R S

3.1. ZHHEEEFRITHIRLR
SR A, ZHAERRERNZFRTIER TSR TSR (P > 0.05). W& 2,
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Table 2. Patients’ recent clinical efficacy
= 2. BEIRHAIGRKRTTH

A B CR PR SD PD pSESp & it P{H
A4 34 2 6 11 15 19 (56%)
B4 25 2 4 9 10 15 (60%) 0.02 0.990
CH4 25 1 4 9 11 14 (56%)

3.2. ZHRBEATTHIR B MIBIREMILLER
ZAEBH T R I =4 % AR T R AR S 1 CAL9-9 J¢ CEA G2 £ % (P > 0.05). W% 3.

Table 3. Comparison of serum tumor markers before and after treatment

= 3. JATT IS MUE AR SAI5T EE

CA19-9 (U/mL)

il B

A4l 34 34.01(25.08, 102.25)

B4l 25 59.63 (39.64, 85.34)

c4l 25 58.94 (36.92, 81.56)
Giit i 2.98

P1E 0.225

BT R

37.66 (21.73, 115.93)
41.63 (33.95, 65.22)
42.63 (35.77, 78.56)

0.60
0.740

CEA (ng/mL)

18.12 (7.15, 39.23)

31.85 (21.30, 42.63)
31.23 (18.96, 38.74)

4.42
0.110

BTG
13.62 (6.88, 35.38)
25.61 (18.94, 36.94)
22.36 (17.50, 32.02)
5.41
0.067

3.3. ZHHBERTTRIRATIhRES R

B AESEUE I R =B FH ARG AST &R JG ALT H47E B E G i % 5 (KRG AST () P <0.05,

AJ& ALT ) P <0.05). W% 4.

Table 4. Comparison of ALT and AST before and after treatment among the three patient groups
4. ZHHBEIGTTAIE ALT. AST BILLER

- ALT (U/mL) AST (U/mL)
2R3 Gk o i N i
VIR BIT G VIR BTG
AA 34 29.52 (20.64, 43.85) 30.60 (23.44, 45.06) 28.64 (24.79, 37.70) 32.91 (26.62, 46.31)°
B4 25 33.76 (22.85, 46.82) 51.23 (39.24, 67.21) 29.54 (27.85, 42.58) 52.33 (41.63, 66.85)°
CH 25 46.18 (29.49,49.65)  54.19 (40.16, 62.31)%  31.05(29.17, 39.95) 48.16 (36.85, 55.68)?
iy 3.21 15.18 2.14 21.70
P{E 0.201 <0.001 0.343 <0.001

VE: A EAR T RE(0 as b S T AR R 22 R e R . BARORUL, W R 18] AR R IR (i “a”
Al “a” B “a” A “ab” ), WFRRZWHAZ B SR ETLEZE S ER; R EFRRFREARMGD “a” M “b”),
W5 B X A 2 18] B 45 R B BAT RE G 2 7 . ASCH AR 1 7 BEAR LR 2.

FRAMCIEFE ML ER: 2 PRHEFILE RN, HA 58 B ZEAF ALT KRG AST )
FHERBENER, A ASHCZEARG AST FAREMNZR, H A 54 CZEARGE ALT ZR LS i
B, B 54HCZEAE ALT KRG AST ZRHLESGiTHFE .
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34. ZHBERZFANETRNLAREREEL
ZRITRY, ZHEE AR KSR R AR ARG 2 573 (P < 0.05). W& 5.

Table 5. Comparison of postoperative fever and pain occurrence among the three patient groups
F5 ZHEERBAAREREAEFELNLEE

kil %k ARG RHNEL UNEEST PN
A4l 34 5 (14.71)P 3(8.82)°
B4l 25 11 (44.00)2 9 (36.00)
CH 25 8 (32.00) 5 (20.00)
Giil = 6.26 6.59
P1H 0.044 0.037

TRIARCIEFE I LLEE R 4 A 541 B ZIREAR G KPR AT 25, THA S
41 C. 41 B 541 C ZIMMIAJE RSP R A M ZE R TG L.

35. ZiABEERRIEILLE
ZeRrkt, =B ARG REE A G2 (P < 0.05). WL 6.

Table 6. Comparison of hospital stay duration among the three patient groups

6. ZHBEERRHMELE

ZH 5 1% fERE R Guit & P
A% 34 7.00 (5.00, 8.75)°

B4l 25 11.00 (9.00, 13.00) 18.67 <0.001
c4dl 25 9.00 (8.00, 11.00)°

FEHFEI RS R: 41 A 541 B 20, 41 A 541 C 2 R KRBT AR E G v v
FE5, T4 BS54 C 2 1A ML R KK B EGT#E L
4. VWHig

AHH TEVEAL T HEER T« ML B IS4 DI A D S R 7 2 45 AL M e T 5 o F0 S 3097 28R
ISR PRAR BT DDA AT IR R RE I LLE T, WIR I T Bk TI AR
RO F M T AL T AR A IR T IR 35

AT FAE 53410 7599 8 T AR EIEST 7 SRR HIFU & AT R AL ok . A B Bk sl AL K
MRS P, s R U 538 R T A 5 M B 95 0 B R, T S 004 ) 38 /A
PRI 10 5 2 RIS Ao 43 2L 1 7 S ) R RAE S S T M PR B 45T 7 IR S, S G R
ST 01 TR 2% T S 45 SR P fe

B R EoR, =B EHIR L LR CAL9-9 Fil CEA FRFE ST EEREG 225,
3307 B 7 45 LM 8 I 5 6 0 JR0 30 2 1 7 T e AR s 2 IR AR BT T, B9 7 99 303 0 AR B
TP RSB P R R RIAR S AR B, W IHE N — R R AR T T B, HACRRE
SRR TR RS AR, 7 — SRR L e o b ) L A AT AT R A

HENEDDRE 7T, =4 BE 7ERFTHIAT DRI FR(ALT, AST) FER 25, KU EE LRSI
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REIRVBLIEA B, RIMARJG 3 RigH I AST B (KT IE ISt B DIBR AR A A . X — 451
PEORIERR TIH AR FF IR 45145 /I F FeAb B A6 7 ik o PR e BT ARG 7 I 75 BRI 28 25 R 175 DA %
iR R R AL B RN S H S I TR DT 13 I ST AR N — MBI TR, BT 8N,
EAT 5 B AR AT 3 V1B, SEORJG HF D RE MR8 T RE . ¥ A I T b A AR N H A X 45l ) FH 34
TR TR 0 M e [ IR SB[ 141, ESRKE T B B ARG BN, (H LR IR R AT R 2 5 i — e 1)
A7 [15]. AHEZ R, iRk i A2 NV R P U B SR AR, TE AR IR S L N A R0 Ak
e, R T I RE R . X RA IS S IR AR AT DR E A, BRAIK T AR R ThRE
3 5 R AR

I 4 BATAT LA R IR 5 R ANBCR E AT IR 5 TR VIBRAR AL, [RIR g Ek 120 0
ARG RIS PN R A NS B AR T AR B4 . X T 45 SR B T 69T fE AR 5 I RORE 4% B R
ARERH. B, KPEESRERERNAKX, BEEGETRHETRE#THSIIR, mTaes KN
SRENARREIR N, FEURFH MR AERE R, MR IME RN —FERGT 7, AEEVIBIAHS, Wb
T RIER LR A, TR T ARG R B R A2 LR, ARG P08 1 535 ek s B 1 g4k T VR 97 1
FERAVER S . BRI BT AR A B AR X8 K S ) D sl g i), mTRES| R AR FIREEE PSR, Tk TR T
TEFITIIa R, AT DA R AR G R NP . HEER T RE S A RORD PN 3 3 e 1 B SO R 7 RS M
RET IR HbRALIX K, 08 A A A ZUR B R T i 2 8 AU RE LA L, T S 80 H bR 2l
RAERIGG I BREIR, RIS, 1 RS 30 0 R P AR M 1 O A s A LR R R 2 L AN B2 52, AT S
FEE. AR TT RUR[16].

RO ZHAERRER R AT AR EZES, (ARNFEZEIN T 2SR IEREEEEN S, &)
ZEI B IR L& A AT DR SZAR NIV BR A . X T IiE VI 6 i 45 B e T 6% /8 2, O RG )T
TN AR I PRASCRE S8 S A0 R B T A T AT I B ARIB YT i [17]. SR, 0 TR FRELK
A7 PRI B4R LA (1 3 A g b MIANE A 20 B 8 T A Al (18] MR TR A TE LT = N IR,
WAL G, W TIR] LA R AT = 4 SRR AT, R OR AR B AL 2 T AR K A
(RpakL, R D TT I8 A HE RE B AR e RADTRLSL” , B EVRTT A VE[19]. T ELN ORARF G Lk i
PELTE G Wk T REE D U RSO R, T A 52 5 I ER AR R ET B BR 1, 3 T RO BN A
M6I7[20]. AR NIATT, HIFU 358 TG R R R N . N5 Gz ia s M, LB m b g
BT A B [21] -

VERN—F AR AEIRTT F B, IR TI RS RE RV bR, AN RAMRHII O, ke T BRI AR BUR
M BESESRIARE I, S AOE, mHAREREHER, HEH T mi et 2 A& e
MR AN, AU FEE R R TJHAEAR G FFThRERIG . ISR FIAR 5 7R 77 T 3 53540 T oAtk
PR, R T e R R W 2 1 X T AR TEVE N 52 A% G T R BH AT IR R, 4
BT R R IR AR T kR

JOE AR TR T IAE S5 B I R i T TR B S SR Bt 7 WP RS, (B AEAE —Le R/ R . Bk,
WA REAR AT /N, PTRERE IS SR Tz & s LR, AR R BR AT A ARG T 38
b, ALFEAIRGE AR T IAFE AR DS MR R s 55, B T e Z KBS U5 5, ey A TS HIFU ¥R
Fr R F I AT AR R 5 28 DA Rz B A S B VB TR RE IR, A oh, WERHE AR 2 — MR b £ AR
AT e T BRI R LS A RE B B3 2 R . KIABE U5 5 A B T8 78 1697 Ja R A= 547 N B Ak
PAR B R TT RF R 520, Rk, JE ek A LB B VT AR, RO NTE B2 PERR R M H A
AR, LRGPP HIFU ¥R 7 FE K Im R S5 R b I RCR 505 . X4 i — P IRIIE HIFU HR 197
RIFN 22 A P B AL B g 8 S P IE 4R At o
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A e HIRE FUR] LSRN SR I K T) 5 HAR IR T AR S I B0 70, JUHR S R GMEIRY T (fe)T
FERVRTT BB IRIT) B A 77 5o BEAh, BT DUE BE— BRI TR IT 280 1R HAEAN R iR
KA, IR IR . B)a, IR TIENRAIRST BRI, 56T 58 AR Rp A AT
AWIAR S, I S HERE T TS, AT MM AR A E 2

5. &g

i PR, WK N —MARR ARG T 7%, A BRI R T L T RIFRT R H
FERRARAT DhBe i« ARG I AOE T I PL 3, JEHIE A Xk R 25 GE TR BN Rbia T I 8 . R
Ay BE— 2D BB TR AT 2L, Bk T NS B e B 4R it 7 — A B R AP AT SIR T %

/]

3

.
A

%I AR E DR N B RS [F .
&% 30

[1] Adam, R., De Gramont, A., Figueras, J., Guthrie, A., Kokudo, N., Kunstlinger, F., et al. (2012) The Oncosurgery Ap-
proach to Managing Liver Metastases from Colorectal Cancer: A Multidisciplinary International Consensus. The Oncol-
ogist, 17, 1225-1239. https://doi.org/10.1634/theoncologist.2012-0121

[2] Engstrand, J., Nilsson, H., Strémberg, C., Jonas, E. and Freedman, J. (2018) Colorectal Cancer Liver Metastases—A
Population-Based Study on Incidence, Management and Survival. BMC Cancer, 18, Article No. 78.
https://doi.org/10.1186/s12885-017-3925-x

[3] Reissfelder, C., Rahbari, N.N., Koch, M., Ulrich, A., Pfeilschifter, ., Waltert, A., et al. (2009) Validation of Prognostic
Scoring Systems for Patients Undergoing Resection of Colorectal Cancer Liver Metastases. Annals of Surgical Oncology,
16, 3279-3288. https://doi.org/10.1245/510434-009-0654-7

[4] Stewart, C.L., Warner, S., Ito, K., Raoof, M., Wu, G.X., Kessler, J., et al. (2018) Cytoreduction for Colorectal Metastases:
Liver, Lung, Peritoneum, Lymph Nodes, Bone, Brain. When Does It Palliate, Prolong Survival, and Potentially Cure?
Current Problems in Surgery, 55, 330-379. https://doi.org/10.1067/j.cpsurg.2018.08.004

[5] Norén, A., Sandstrém, P., Gunnarsdottir, K., Ardnor, B., Isaksson, B., Lindell, G., et al. (2018) Identification of Inequal-
ities in the Selection of Liver Surgery for Colorectal Liver Metastases in Sweden. Scandinavian Journal of Surgery, 107,
294-301. https://doi.org/10.1177/1457496918766706

[6] Margonis, G.A., Sergentanis, T.N., Ntanasis-Stathopoulos, I., Andreatos, N., Tzanninis, I., Sasaki, K., et al. (2018) Im-
pact of Surgical Margin Width on Recurrence and Overall Survival Following RO Hepatic Resection of Colorectal Me-
tastases: A Systematic Review and Meta-Analysis. Annals of Surgery, 267, 1047-1055.
https://doi.org/10.1097/s1a.0000000000002552

[7] Tejero-Pintor, F.J., Sarmentero-Prieto, J.C., Bailén-Cuadrado, M., Blanco-Alvarez, J.1., Sanchez-Gonzalez, J., Velasco-
Lopez, R., etal. (2019) Doble metastasis hepatica de doble neoplasia de colon: Adenocarcinomay tumor neuroendocrino.
Gastroenterologia y Hepatologia, 42, 624-625. https://doi.org/10.1016/j.gastrohep.2019.05.004

[8] Wakabayashi, G., et al. (2015) Recommendations for Laparoscopic Liver Resection: A Report from the Second Interna-
tional Consensus Conference Held in Morioka. Annals of Surgery, 261, 619-629.

[9] Buell, J.F., et al. (2008) The Current Role of Laparoscopic Liver Resection for the Treatment of Liver Tumors. Journal
of the American College of Surgeons, 206, 322-331.

[10] Gillams, A. (2013) The Use of Radiofrequency in the Treatment of Liver Metastases. Cancer Imaging, 13, 102-111.

[11] Shady, W., Petre, E.N., Gonen, M., Erinjeri, J.P., Brown, K.T., Covey, A.M., et al. (2016) Percutaneous Radiofrequency
Ablation of Colorectal Cancer Liver Metastases: Factors Affecting Outcomes—A 10-Year Experience at a Single Center.
Radiology, 278, 601-611. https://doi.org/10.1148/radiol.2015142489

[12] Marinova, M., Khouri, D., Kippers, J., Ramig, O., Strunk, H.M., Breuers, J., et al. (2024) Study Protocol of a Random-
ized, Two-Arm, Phase /Il Trial Investigating the Feasibility, Safety, and Efficacy of Local Treatment with Us-Guided
High-Intensity Focused Ultrasound in Combination with Palliative Chemotherapy in Inoperable Pancreatic Cancer. Jour-
nal of Clinical Medicine, 13, Article No. 3717. https://doi.org/10.3390/jcm13133717

[13] XUE, V=L, (HELEE, 2. SHEEFEEUFAREIT AENSGAIRT ARSI, E 7724, 2018, 16(1):

DOI: 10.12677/acm.2025.151280 2139 Il R 125 23k i


https://doi.org/10.12677/acm.2025.151280
https://doi.org/10.1634/theoncologist.2012-0121
https://doi.org/10.1186/s12885-017-3925-x
https://doi.org/10.1245/s10434-009-0654-7
https://doi.org/10.1067/j.cpsurg.2018.08.004
https://doi.org/10.1177/1457496918766706
https://doi.org/10.1097/sla.0000000000002552
https://doi.org/10.1016/j.gastrohep.2019.05.004
https://doi.org/10.1148/radiol.2015142489
https://doi.org/10.3390/jcm13133717

vy, T

[14]

[15]
[16]

[17]
(18]
[19]

[20]

[21]

4-5.

Izzo, F., Granata, V., Grassi, R., Fusco, R., Palaia, R., Delrio, P., et al. (2019) Radiofrequency Ablation and Microwave
Ablation in Liver Tumors: An Update. The Oncologist, 24, €990-e1005. https://doi.org/10.1634/theoncologist.2018-0337

TG, £ TR, SR YT M ALHI]. IWPRFARR 24 &, 2017, 33(2): 359-363.

Al-Bataineh, O., Jenne, J. and Huber, P. (2012) Clinical and Future Applications of High Intensity Focused Ultrasound
in Cancer. Cancer Treatment Reviews, 38, 346-353. https://doi.org/10.1016/j.ctrv.2011.08.004

Takahashi, H. and Berber, E. (2020) Role of Thermal Ablation in the Management of Colorectal Liver Metastasis.
Hepatobiliary Surgery and Nutrition, 9, 49-58. https://doi.org/10.21037/hbsn.2019.06.08

Hompes, D., Prevoo, W. and Ruers, T. (2011) Radiofrequency Ablation as a Treatment Tool for Liver Metastases of
Colorectal Origin. Cancer Imaging, 11, 23-30.

Seo, J., Koizumi, N., Mitsuishi, M. and Sugita, N. (2017) Ultrasound Image Based Visual Servoing for Moving Target
Ablation by High Intensity Focused Ultrasound. The International Journal of Medical Robotics, 13, €1793.

De Maio, A., Alfieri, G., Mattone, M., Ghanouni, P. and Napoli, A. (2024) High-Intensity Focused Ultrasound Surgery
for Tumor Ablation: A Review of Current Applications. Radiology: Imaging Cancer, 6, €230074.
https://doi.org/10.1148/rycan.230074

Yang, X., Liao, Y., Fan, L., Lin, B., Li, J., Wu, D., et al. (2024) High-Intensity Focused Ultrasound Ablation Combined
with Immunotherapy for Treating Liver Metastases: A Prospective Non-Randomized Trial. PLOS ONE, 19, e0306595.
https://doi.org/10.1371/journal.pone.0306595

DOI: 10.12677/acm.2025.151280 2140 Il R 125 23k i


https://doi.org/10.12677/acm.2025.151280
https://doi.org/10.1634/theoncologist.2018-0337
https://doi.org/10.1016/j.ctrv.2011.08.004
https://doi.org/10.21037/hbsn.2019.06.08
https://doi.org/10.1148/rycan.230074
https://doi.org/10.1371/journal.pone.0306595

	高强度聚焦超声治疗结直肠癌肝转移的疗效及安全性研究
	摘  要
	关键词
	A Study on the Efficacy and Safety of High-Intensity Focused Ultrasound Treatment for Colorectal Cancer Liver Metastases
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 一般资料  
	2.2. 选取标准
	2.3. 方法及观察指标
	2.4. 统计学方法

	3. 结果
	3.1. 三组患者疾病控制率比较
	3.2. 三组患者治疗前后血清肿瘤标志物比较
	3.3. 三组患者治疗前后肝功能结果
	3.4. 三组患者接受手术治疗后的发热及疼痛情况
	3.5. 三组患者住院时间比较

	4. 讨论
	5. 结论
	声  明
	参考文献

