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Abstract

High-intensity focused ultrasound can be used to focus energy on the lesion through high-intensity
ultrasound outside the body, causing coagulative necrosis of the lesion while minimizing damage
to tissue outside the target area, thereby achieving treatment. Guided by ultrasound and magnetic
resonance, high intensity focused ultrasound can focus on the lesion with greater precision and
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reliability of treatment and safety. As a non-invasive and safe treatment modality, high-intensity
focused ultrasound has been widely used in solid tumours and benign diseases. This article briefly
reviews the history of the development and basic principles of high-intensity focused ultrasound,
introduces high-intensity focused ultrasound treatment devices, and briefly discusses the clinical
applications of high-intensity focused ultrasound in various tumours and benign diseases.
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1. HIFU &4t

7o T 5 SR EE B 75 (Hligh Intensity Focused Ultrasound, HIFU) 2 1) P A5 3 (O 3R 1, Gy 1k, Al 58
FEPERI SN, I R A RE R R AR TR N R AR L2, A E AR R B A R AR i AR AN AT I G g ]
YESRBE, 11 H AR X IR LA Z) LT 50A B R, A B AEBIT I H (1] HIFU FZ5E
RN SRR HUBRRONE 28 258 ML Sk 2 23 7 A Y 7 R8Ok i AN 40 BRI ZE 2, ek i i il
A1 e R R PR P A A S X il B S 2 R AR B s SRS AR TE R 5 AR P T AR AR
PARR AR R BN AR R IR — RV FE v, S smilad R, SRS RIED, B
ABUNERE R . WK SRR 5 E TR = AR 8l, Ui S IR e, P LS8R A
A, DB EHRE RN H B G N2 @ SR AE R 221, 75 5 RN AR B R 1 e % T g
[2]. HIFU ¥&97 PR g 7 2051 e 887 [BIFIRE IR AB [4]. 2004 4F, WEILHRE] S HIFU W AR b
[ fr b 25 B R L A TR ST AR B B VR [5]. SR HIFU ki 22 s g TS [ (1 22 2 4,
R —ANRE IR UEOR IR 2 [6] . H RTVA YT SR I 7 vk R 2R TR HOT AT R e Tk,
FEFRARAIRRE R TT I R, HIFU IELE SO — PG R I 2 DhReHoR, BET DUE 9 —Fhor AL Sz ih
775, AT DRy —FhmT DU SR I 29076097 BRI R . HIFU WBITE N —MOERNRITHR, 4k
ThREFA S5 1 e e AN i R 7 [ 7] -

2. HIFU i&fT R4t &

HIFU ¥677 B — A i AR TR, . s & TR 16 7k KA B A 4HRR[8]. ¥hTT
ST AT T R R E AR BOE AR, Hrb I B A R RE AR UL S UE T BRI E, AR
M R SR Ot TR S AL B R, DRI Ia T MR A . HIFU T REIG ST B pg oy AN 22
RS B IR R (MR, 657 3 8] PR SIS RRA00t 8 DR 7 I R i B [ 2 e AR T A R 2 50
Bo MRIE AT B AR o3 H 0 AT iR G (R Uk, Rl DAV M ) BE R ME AR T T 123 [9] . SR
SRS IR, B G, RN E SRR, IR R SR T R R seE A T B & 5]
o G AR ERE A AR AT E AL F AR RO RAF, BRI G I A 5 RO A

3. HIFU BYlim PR R FB
HIFU {E—F BT R SERT R H TRANE . A e 738, O 12 B Tk g AT RL P 55075
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HRAREE 252 (E 2005 SRR AT (momfE R AER S IR VA IT R AR RN 8 R (R1T)) FRlE HIFU &/ T
TRIT A BB R SEAR R, IS ATE R . FLIRBR . TEAUE . TERRIUR . KRS RS A AR )
R 5 [10] .

3.1. RFREAhIE

HIFU 1R Sl 3697 B A MRV RS M PR R . 4> HIFU Bl pl D A 367 P4 s, ek
52 FEHMKAIT R ERBEMH . HIFU B 2B ES— /NS a AE S & SE KT 2R T
Child-Pugh C JFFREAL 2 7T DL 2 RS AR 11]. Wu ZEHRIE B2 67 1 30 193 i b, HIFU ¥4
IT JEAT FAR VIR I BAR AR 1) 25 SR s T T SRR IR ¥ 1L E PSR SE, IR RN P A0 T, g I
ECESG, MR TER[12]. HIEER A SE ST IR ZEHORECS HIFU Y697 R A M T ok 22
fRRE s, AR ARMEAR, BIRARERSERANEEE, ARRMAD, 52 SEIKIITIRZER
AR EAE VR TT FEAE IR AR LG, BCE HIFU 697 5 KB AE fE e B0 s [13], SR, HIFU 1] DLIE KT
P SR IR A A A F AT ARV T R [ 14]

3.2. ALBRERFFLBRETUEBRTE

SPL e 12T 24 NI o A IR T 5 ORI PRIk, T PR 5 6 R 3 A AR R B AL s 1) £
HRUL, HIFU 2 —FA UM IEFARIGIT 75k . Wu 0 R EIRIEMZ HIFU J877 (1) 22 B 7LARE 381 5
FETI R E RAELERIY B 95%F1 89% [15]. Peek 25t —IfmF 7t £ B, 51 F°FHE 4 2.6 cm
YRR R FTE L HIFU SRIT 4500 12 M A JE BE Ui, S AL B R 45/ T 43.2% [16]. $R1, HT
S Z i BEAR A KA IR YT A G B PIR DL, TR ARG 2 T B AT IRIT VAL, AR ISR %,
X2 H AT HIFU 19— AR R

3.3. FIZUBRAER A RIERTSI AR TS

AU B e A2 59 MRS REAH DG AE T B LR R 2 —, R AT A1 R A 2 b 2 4 B3 e A i LI 2 —
B HIFU B RBRZERAG, B ARG AL, SRS, A A G IR & B TR TE M R,
HIFU SRR T RYERTFIIREG 43697, (AT P RASUR E A T s, (HE R R, 4
HIFU Y677 )5 I3 4 BT F0 R A2 SR vh, JB97 45 5 — 58 I (R ]ATD SR 75 24 2w B IR VI B TR [17]
Guillaumier %5 N\ %X} 2006 £ % 2015 E 1A 3232 HIFU 69711 625 4% A8 1l 51 i s 1) — £ vh
DR F, 5 AERLSAETER N 99% [18].

34. FEAE

T B LR S A Lotk B LI R - 2004 4E, HIFU 4 58 B & 5 A 2548 22 R (FDA)LHE A T
BT FENUE. B HIFU BT BNV RIRRIEST S, APHFIESE, 4 HIFU RITARE 2 1+ 5
LT BSR4 NS, R DR AT A S BOR AT 2 0G5 [19]. HIFU AE 3 —Fiog 20 2 4 13k
JTRER T BNV 7%, X RERE 75 0 E W W otk B ki e — RO e T k. JRR, XY
T4k KT B AU IRAR B KU, HIFU 1697 B ke DU DB AR T8 B KA SRR IR, TR TR s
(R SE, HARRE R AR 2R T/, (HAE 5 4F/8 4 PN Az H1 7 TIOXURS: TG ¥ 3 22 5 [20] . 5 FHAthia Y7 7 =XAH
b, 1EHE HIFU JRI7 (0 8 R XU . AR5 R e KU BEAR, A Bei (R BE 4, ARG E ER[21]. AT
UESE HIFU V89706 A4 B BRI T B IR R R 2 A1 HIFU 5 Bh T FA% B AR R A R AR F 1R
AZ, A HIFU 58 T FEIUEDIRAR G 75 U S RERE TR %8 L ZE R [22] [23].
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4. HIFU BH-R iE

HIFU Y& 97 9 RORE I R AR 2R s At ya 7 7 U B R, JCIARBL T HIFU JERIVRTT IR 3 BA IR YT
1224 E[24] [25]. EAR HIFU FEARGE IR ARG, HR2WARZM. HIFU JGITIE WIFRIER: K
B P BRI K B RS BRI EE[26] . H K S RRE 1 SR R T R R 2
mEIER . AEE THES . RETHERES AR, ] LoEd O RIE S AR 2 g2 fg, LA
JAETRST IR T 22 L8R A I L LA IR T X R R AR 0L, DARRAIG G e R P i R A e B R ik
AR H R IR, HIFU [19F RORE ok i3t — B PR AK[27]

5. &g

HIFU 7E IR A 348 1 — BRI ANE 24 R BRI T Jrid, A5 BN e R A R
VeSO, EReORBE A IR R H LI, JERS R R R s kL, SRR A, B R B AR
o (HVFZ HAMRE IR RN T R A I R . HIFU AT B XUSS: LS AR B 1 JR) BRI 55 1
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