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High intensity focus ultrasound Kkills hydatid cysts of Echinococcus granulosus

WANG Jun-an', ZOU Xiao-yi ', YE Bin', ZHANG Cheng-wu’, ZHAO Fa-sheng’, HAN Xiu-min’, LI Fa-qi*,
70U Jian-zhong4(lDepartment of Pathobiology, College of Basic Medical University, *Institute of Ultrasound Engineering in Medicine,
Chongqing Medical University, Chongging 400016, *Affiliated Hospital of Medical College of Qinghai University, Xining 810001 ; * Institute
of Prevention and Control of Qinghai Province, Xining 811602, China)

Abstract. Objective To explore the killing effects of high intensity focus ultrasound ( HIFU) on the
hydatid cysts of Echinococcus granulosus. Methods —Totally 25 hydatid cysts with thin walls, in good texture and
lesser than 50 mm in diameter, were selected from fresh sheep livers, and divided into 5 groups by the stratified
sampling method. The control group was treated by common ultrasound. The experimental groups were treated
with HIFU at a sound power of 100, 150, 200 and 250 W respectively by multilayer circular radiation around
the cyst wall. The instant death rates of protoscolecesin the treated cysts were investigated by trypan blue exclu-
sion assay. The activities of lactic acid dehydrogenase (LAD), alkaline phosphatase ( AKP) in the cyst fluids
were detected. Results The instant death rate of protoscolecesin the cysts was increased significantly with the
elevation of sound power of HIFU (F =38.00, P <0.01). The activities of LAD in the treated groups were
higher significantly than those in the control group ( F =14.75, P <0.01) ; The activities of AKP in the treated
groups were higher significantly than those in the control group ( F =12.00, P <0.01). Conclusion The
multilayer circular radiation of HIFU is effective to injure hydatid cysts of Echinococcus granulosus.

Key words: high intensity focus ultrasound; Echinococcus granulosus; hydatid

YRR 4 1 ( Echinococeus granulosus) /ETH  FEeishyy, ol mk . B ET 5% G715 il
BHEC A EIY, H4 dU R (hydatid) TT204 T ARZE B, FARIAIT B 8 i 7 (E 25 B R 24, 7]
BRI, ST S BB O I Sk T AL
BEMB:MHABRLLE (G071258) S e U QR Y o (R N o1 v PN T

Supported by the National Natural Science Foundation of China (30371258) o " USRI _——
fEE A % I AR AL L o, e s R R HIZSPIRYT, HAH IO RS2, (R

Jr M RHFSE . E-mail ;1swjal971@ yahoo. com. cn ﬁ&‘ﬁ%{iﬂg 70% Z—EE , \Zﬁ @% é,(] 1/3 , ﬁlﬁﬂﬂ& —ézj HHL I‘Eﬂ
BIEIEE . M, 15 (023)68485193, E-mail: yebina@ sohu. com ﬁ Zﬁ% E@g‘u,ﬁzﬁﬁﬁku,ﬂ

1575 B 7 :2008-09-10; & 8 H #7:2008-10-13



1334 o=

O N

$31 %

iR F R A (high intensity focused ultra-
sound , HIFU ) JGI7AE R —FloB 24 0 T AIPER I T B,
T2 Z TS Mg iR YT . HIFU SR 2 H i
P R R M A M S Y BRI MIRRE
T 7 SR A P e S XA A R S R TR AR
28 ARRINE AU, S5, fif 8 7 2R AR AR Ak %) by 280
AU A8 PR IRBE 1 ) Bl 408U SR 32 45 4 L 3R )
TFeBI“YIER" B iR o A 000 5 Rk A S
TR HIFU 540 ek i) R0 R 4 v ot B SR AR
TR AL B A SO

1 #RETE

1.1 MHEMNE

ENFR B A VE TR B A, IR 1 B ik ) i
ST, BRI BE A T | A 5 A S AR R M R A SR SIS A R
SRR )40 P DK £ 51 IV 136 75 9 2 B U I B AT S 6, Rk 98)
P B A R/NE T B AU A&, 4% <50 mm,

JC RIS TAYT 250 (128 B A, IR ARA PR
AT ) R E BE B Rt B RESHRIT
Bk HAZ 150 mm, DLBEE R AR 1R 110 mm, i A o) %
0 ~300 W, 3ELE ], A AR 0. 8 MHz, 5286 v 42 3 R JH i 4
¥, OLYMPUS AU2700 4= [ 3l A= Ak 40 H7 3 o 75 95 e 27 I 2% B
Peflt,

1.2 %=

F T AR S5 DL KA S A AR AR i 2 3 W G, 25 18 3 S 56
I IIMEE , 2 IESCHR[S ], R A BAHLIX 2 B3t 07 402 (R %
JEFBR HIFU &5 D3R 4h , ek i) 20 /Nt 7T B 2 S0 5k 17 1)
K)o WIEPEKEATNAFE SRS AR, 1 X4 ek
W E AR <10 mm; [T X4 R )2 B A28 10 ~20 mm; 1T X
21« R ) H ARk 20 ~ 30 mm; IV X4 . flER M3 H A2k 30 ~
40 mm; V X 4 R MYHE 142 H 40 ~ 50 mm, SRIG AR 1 AIX
LA 1 AR AR T AR AR 4 X IR, R
%5 AR
1.3 #¥k

5 TR 98 206 [ S A R 7 S e FH A MR Y, A
JEARARER, L ey o 3 A A O ol 1) TR B TR
TR IR 7 Bk R P 4 0 AT 22 V22 T 049 3% 48 B 1A B
1, 2T SR 5 mm, 4 ASSCE2 R AR RS I R T R
43549 100,150,200 ,250 W 3 432 [T HE 4 BEFR IR 314 1 38, 35

FATHE R A 3 mm/s, BESFAF ] 2 ~ 10 ming 1 A% FE 4 )
HIFU 33574 bl 19 5 8 75 A (9 B U2 KT 8 7 48) 1R B
2 min, HFFINZE K 0.3 ~0.5 W, B 4% 8 3.5 MHz, WL 1,
1.4 HIFU B4R 4

HIFU B85 J5 57 RIVECH sk 080 4 4 B 6 M8 20, 1
Fr 38k, B W U RSk A FE TR 4K 3 AN L P
B 50 ANJEUSk 35K H RSk PR T RS %, DR K i)
-3 BET SR A RN FE AR
JESBFET 3 (% ) = (BET-HIE Sk M5/ S5 A0 x 100%

R AR P AS I - 8 7 BE S J S7 BV IR Bk 1 3 4k
I 2 ~5 ml, 1000 v/min 850> 5 min 5RO EiFR%EK . 5L
154 5 S80I 1 11 GENMED LI 3 086 ( LDH) itk 355 PEAS 3t
FIGIATINE o B PEBE AR ES PE ] GENMED 241 Jit A 14 5 iR it
T L TG R ) & HEAT I o AR ARSI & i |
MRS JELE IR A RS R AL
1.5 %itF o

R FH SAS 8.2 Gt AT 7 2507

2 HR

2.1 Rk aBTE

HIFU 5 5 J50 3k ) 2 PEE T, 4 LS & B PE T~ 3k i)
ZEM RO (E 2) T At R 1, 5k
BIBET R AT LK F 80% o SE it 4 S R R [l 5 & HIFU
RS SCU6 20 22 A Gi it L (F =38.00,P <0.01) , Bl HIFU
PR TSk W) A PR TR s, I 2 T 2 Y 38 n Sk ) 7
AT RN, ZRELIX 2 ORI 22 40T, 1A R 75 1) %
HIFU BEST R, ol Tk i 2% 242 IX 41 22 0 A G i 8 L (F =
5.13,P <0.05) , HIFU B J§i 3k ¥ 5E - 23 32 TlOBR ) 4% K /)N 114 52
M), i R ) 2 LA ) 1 I i Sk ) 1) 2 M FE T AR

A TR B Rk AM G B F R G ;B 4, £ HIFU B
HERFsRTHREMEEDELRRLEE
E2 HIFU BH3EL#MSMIETRNEME  ( x100)

BerBE TR HIFU B EdaMiE SRR rhaMmit AL BEZEEH A HIFU 236 % | ANE®, 3B % —1M 5 mm; B; HIFU 1244
WH2ANEE,EH I AETGS mm; C; HIFU B8 E3ANE@,EH2AL@S mm; D; HIFU 28 %4 ANE@, 35 3 AE@S mm
E 1 HIFU & ZE AR sk



5 14 1

AR A TR R R A P X R ) ) A R 1335

2.2 SLBRBLABEG E TR

HIFU RS J5 # W FL R 0 S B 06 PR A L3R 2 Geit 2
FGLRAN[F] S D)% HIFU 8 09 5230 41 22 00 A e it 8 X
(F=14.75,P <0.01) , Bl HIFU f& 55 xF i 5k ) 448 4 W L R it 0
FEEA TG A S, B HIFU D 3R (0 38 Jin e ok ) 448 448 7 L IR A
SUBHTE RGN . e BEMLIX A5 R 2250 0T, 26 A [ 75 T
HIFU JEG T, sk 4 H A /MY XA Z 0BG E
M(F=0.84, P>0.05) , AWk HIFU SRS sk o) 4 4 W 5L
T2 Mot St 1 9 M 2 2 TR R/ N S
2.3 B EERER Bl B T

HIFU FES 5 48 W0 ol R g 1) % B AR DL 3R 30 et 2
SR [F 75 Ty 2 HIFU R 9 4 31 20 22 506 Gt 112 3 X
(F=12.00,P <0.01) , BRI E 3 HIFU J ek i) 2% 26
TRUT) BRPE ATR Tl F) V5 A R . B HIFU 75 T8 14 18 sk
A A VR P N T 1) 0 MBS N . 2R BEAIL X 2 MRl Oy 254
Br, FEAE IR A D)3 HIFU BT, BT ik 4% B R/ IX 41
ZMHGE 2L (F =0.26,P >0.05) , & /R HIFU U /S
SRR 4 A0 VAR e 8 R 114 T 2 32 SRR W /NI R

*1 HIFU BHWNELHIERTENZM( % ,X £5)

BRI B (mm)
215
<10b <200 <30b <40b <500
K HEZH 16.40 £2.23 18.50+1.93 22.60 £1.68 14.30 +2.11 19.20 +1.84
S

100 W 45.40 £3.36 48.60 £5.71 42.30 £4.22 39.20 +4.07 40.50 +3.27
150 W 58.00 £4.92 48.20 +4.03 55.60 +6.54 57.50 +3.85 47.40 +3.69
200 W 77.60 £6.51 62.30 £5.66 63.50 £4.77 58.30 +4.63 51.70 +4.85
250 W 88.50 £6.12 82.40 £7.49 75.30 £6.92 70.30 +6.12 65.20 +6.86

a; F=38.00, P<0.01,5:8402a @ k4, b, F=5.13, P<0.01,
5 AR 4R gk

®2 HIFU RSN ERIBRBSEEENZME (U,x£s)

R E A% (mm)
415
<10 <20 <30 <40 <50
XHEZH 12.60 £1.76 21.30 £2.56 14.60 +2.91 17.40 £2.17 17.00 +3.16
Sl

100 W 28.20 £1.86 26.50 £3.44 31.30+2.52 26.40 £2.39 24.30 +1.29
150 W 39.40 £3.54 52.20 +4.65 61.10+4.75 56.50 +5.04 43.20 +5.24
200 W 75.30 £6.22 63.30 +5.38 37.10+6.36 75.50 £6.31 68.20 +6. 19
250 W 77.80 £5.31 64.50 £4.74 55.10£4.72 76.50 £7.15 63.70 +5.37

a; F=14.75, P<0.01, 5t 528 28 &) )L 42

®3 HIFU RS R R IEHRBREEEENRm(U,xxs)

eERIRE E4% (mm)
415
<10 <20 <30 <40 <50
XTHRZH 14.60 £2.97 13.90+1.88 13.20+1.65 16.50+1.27 17.80 +2.03
SERZHS

100 W 51.30 £3.81 52.10+4.99 43.70 +3.28 45.30 +5.15 52.60 +3.78
150 W 72.30 £5.29 64.60 £5.17 59.10£6.01 63.60 +4.77 54.80 +5.54
200 W 68.20 £3.71 73.70 £3.72 75.40 +4.99 59.30 +7.89 69.60 +6.92
250 W 74.90 £6.67 76.30 £7.06 77.70 £3.48 84.20+£9.53 73.20 +4.72

a: F=12.00, P<0.01, 53520 28 9] p 4%

3 itig

FAT HIFU 2772 T il RS AR 83697, €

SR R P SRR ATV SR | 2 T A ) PR R A
AT BB 2 P SR A TR P g DX A el R DXL
SRT R AL A BEEIVEIRAE , [R] I d RE ™ A 23 sk
N, A A LT R R BRI N S ARG 2 HIFU 43
PdmH ) FEEHLH], HIFU 3897 J7 2 2 4% f i AR 1) %
FE15, ( biological focal region, BFR) — 8 i 175— F #t 1;
— I RIE YT IR B, 7R U RS [W 3R T R
YA 7 40 O R A 47, DA T S B 5 A < TR 40
YU,

HY TR PR (0 R ) 5 S A o g 1) 20 2R 2540 ] A
[F] | A S AP b B 43 2R £ T B BE 1) 22 )22 T R IR
SR PR ER M e BRER M BEE, R4 1 mm
F1%) S5 I PN 25 2L L, 0 P 7 ik 0 VR i Sk ) S5 2
BRI WSR2 WK W) B 2 HIFU RAF
PRI A AR HIFU 16 98 0P AL 3% (4 75 52
TBCRI S W SCHER AN, TS 2 A AR R, %5 HIFU 5 £E
TREWR A, BECE AR AL 1Y 1 iR JBE 1 P R A 1] I
S AN HE R W RN . T BRI A5
TERER AL TR ) 0 (1) % BE | ol R iy 4% 40 B R 7 A= ]
b (IR T) R TR AR, LR FH 22 )23 THT 1) 11 B R 1) PR R
SR R e B 1) R R T FRSRT AY BR R  RE E
17, e e R A RE Y SR B, 4% ] HIFU A= 92
BB HENE H 22 T (B PR B A Y, Wi X AT D4
ST i K M S 1) ERE | RBCOR AR () £ B2 2 AT R B
A RE N 1) T 41 ML

Jer S s R A A o 4 2 R e 1 0 R A B, LD
Sk AR ARG U5 K, Bl UK Sk M FE T2 3R A
SN FE B e S HIFU B8 5 5 A ek i) (%) 463 495 2
FE o Sk RS 7R R RE I HIFU RRSFZ I 5 P RE
HEAT Y, DSk 52 1) Ik T e TR R0 R A TP T, B2
Ji T H0 BIRAE MR b A T 3, AE T Sk R 4Rk
Vi T RRRE 5 S Ml () 58 T 3R % s o A k)2 A 1) 3
Pio SEHGZH Y RSk i S FE T R IR B 100% , Ho iR
PRI T R A2 508 43 B VA i 4 2 1 D S W) 5 28— B s ]
A S RAFET AT RS A 43 It Sk i g A R B R
KRBT, A, FATTHEAT 1Y HIFU % 45 25 44 Ji7 3k )
SEYSUESE HIFU X Ji 3k ) A 38 & 0 400 03 30O, B 22
HIFU Zh35 A5 3 o0 ik W FE 35 5 o # b i i de T,
A ) S A 455 75 0] B2 Sk W 2B K AT

BRI Sk W A PT84, AR S i DA A= Ak 5 A
PEWR Y2 378 Ak LR I ST Sy 200 G i ) O
it A7 E T MR 5 B0 38 1 Tl A2 4 L A J5 D9 ) B ) b
EEES . WRY R, HIFU 25 1k 2000 1 B b SR A2 7
N AR FE SR IR Bh B 7 A s BRI PE A
AR 240 L AR B T A3 S 454, 1 T 20 B e Ak
FES P JoE X B S5 P 3 g A , T L e g At L L S A



5531 &5 14 1] EHE A NI
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

1336 2009 427 H

Vol. 31, No. 14
Jul. 2009

B RN A . A S W ) HIFU R 51 ek
W0 F A YR N B LR A B P R R T MR T v, T R
FEIX 2 R D407 14D SR WD 291 i PN R R T R

AWFoE 2R B HIFU BS54 2% KR 40 I Sk igh %) 38
DN, P S R L R M S R R A e e i 0 M T v,
7~ T HIFU X ek iy i 453 0 2 8, itk — 2 847 HIFU
AN 256 s R PN BIER W R A 5 B4 T BERE AR
HIFU 36976 U B T 3L al .

SE

[1] Brunetti E, Filice C, Meroni V, et al. Comment on percutaneous treal-
ment of liver hydatid cysts[J]. AJR Am J Roentgenol ,2006,186(4) :
1198 - 1199.

[2] SEHEA, HWE, moste, S BRI R YNATTIIE ()], B

924, 2006, 35(4) : 29 -30.

[3] Schipper H G, Kager P A. Diagnosis and treatment of hepatic echino-
coccosis; an overview [ J ]. Scand J Gastroenterol Suppl, 2007,
(241) . 50 -53.

(4] 3 f, & U, WPARUM. SRR BRI R 0 A B A
KBRS [T]. FiEEEAER#AR, 2005, 14(4) ; 310 -312.

[5] & 1. BEeEgeitsaM]. deat: AR A H Rk, 2005 136 - 139.
(6] ZRHL, FR I, Fokit, 5. woR B RAER S UIBR" HE5H
WHERTIET]. YRR TR AR, 2006, 23(4) : 839 - 843,

(7] ZEHE, 3k R, Alokih, 45 o EE SR AH PR VAT 70 i X 2 ZUR

MARATTE[)]. EEESE T RS, 2003, 20(3) : 466 —471.

[8] Wiy, ARV, W1 B, 55 ol B 7R T X R 2 SN S
PERSZmI[J]. h R B2 Ak, 2002, 18(7) : 486 —488.

[9] 3k I&, 2RI, HIFU IRYT iy 2 (8ons KR [ T]. v [ e
FARFA, 2007, 23(7) . 1097 - 1099.

(%4 K %)

TEE5ER

RS :1000-5404 (2009 ) 14-1336-01

K HASC B BRI\ 5 it S5 18 TP 22 40 L i B & BB i PR X3 B8 234

IOFE (BERFE—MIBER LR, HEE 330006)
WLl LG B 3 B LU B LI R E I, 2 & A
SN AR b, A T RSN LIS B M i 0 7 R
AT T L LA L R AT 117 ] LT T
TOAST , LA T BUAYT 5 RE IR 18, 8 A 1 22 Mtk %
RER KA LU I PR T 4 B BITA o

1 #REFE

LT —faH

2005 4F 1 2 2006 4F 12 H Fe Bt 112 sl fE: Be i it 549 i
BEAEM R, A& T IS 2 — i) 117 4. O
BRI RAE =3 UG QM BRMEA R 3 U, H B LEAT R
T, QNRNZ e P B R o B — O A W i e R B R A
ML R 22— Ol BB W AE HIR RIS W A B ST R
BRAD S S0 AR e KA I B SE R O ME A
1.2 Zi&k

117 BIEILR B 76 4], Lotk 41 6,4 S HZ= 1% 47 fii,
~2 % 35 f, ~3 % 35 i, 4y 3 4L, A 39 Bl I AAG
Mo ZRTEAL (A A1) | AR A A A% P2 (B 41) W IRZL(C 4l) .
A ZH A Wi (5, R R AT 42 1R I O s >R AT 175 0 T EEL ) £ 25 i g
A HBZR P55 0 (B R 25500, BT M R /) A7), ORI
BEH 2 0B A M 4378 200 wg) 3 D HIRCON SRR 1

EERN D M, L IR TR AR, 322G/ LIE I R Gope
07 T RIAIFSY , B FRIB L 20 35 . HLIE : (0791 ) 8692645, E-mail ;
supping] 58@ 163. com

%5 B 89 :2008-10-14 ; f£ B B #8:2009-01-16

W ARYEIGIRFIH 6 S H 2 14E, B A 7Em B 2 & 1
JE Uk FH A Hb 2% 7R B (3 K 50 4T, B 7 R e R A
72, S E ' B A B AE 729 PARL BOY 28 SR 4 =ML 1755
RN BT pg x 1/3 X8 1/2 32 (A HiZ5 18 333 g B¢
500 pg) +AHEIK 1 ml, & H 2 K, BRI AR E 5 ~ 10 min,
1 JEE L, AR — BBl SR an v 2 <ok Hh B0k L 3 i, B
FIBPTIB R BB B, RS S NS, S BI IR A A
ERF AR A, H 2 K, BAERIE RS 1 ~2d, —
W2 ~5d, CAHAEm S 2MERIEE TG AVERRIGIT . WRBILE
Wi 5 Ak R A I X P 55 AL AT s TR B + B RR R A1 fHL bk
W RIS ) B bz R SR i ia 7 (ks bk
) s T NEICE S A B LI I THUAYTT S 1 AR I Wi 2.4
B RAERB R AERBORIG R AT . B 1 ~2 AN BT 1 IR,
1.3 %tz

SR H SPSS 11,5 Gt i, T BB DL  + 5 3R, VR YT
J R X ¢ K38, T HECPORHL BRI X AR 56

2 #R

A B 415 C 4 Hfh B & R A%, A 4110 §i)(25.64% ) ,B

19 i (23.08% ), C 41 20 f5i] (51.28% ) , 2% A Giit 27 X
(x*=5.42.5.49,P <0.05) 0 A 455 B 41 1A 2 R G 2%
B (X =0.07,P>0.05) . A B4HHE CHEMEREED, A
ZH(1.70 £0.67) ¥R, B 4 (1.67 £0.52) ¥k, C 2H(2.25 £0.85)
W, EFAGT X (1=2.23 2.45,P<0.05) ;{H A4 5 B
(T#: 1348 W)



