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[Abstract] Objective To evaluate the clinical application of sulfur hexafluoride micro-bubbles, used
as an ultrasound contrast agent, in treating uterine fibroid with high intensity focused ultrasound (HIFU).
Methods A total of 60 patients with uterine fibroid, who were admitted to authors’ hospital during the
period from August 2011 to August 2013, were randomly divided into the study group (using contrast agent,
n=30) and the control group (not using contrast agent, n=30). In the study group, contrast-enhanced
ultrasonography with sulfur hexafluoride micro - bubbles was employed before, during and after HIFU
treatment, while in the control group contrast-enhanced ultrasonography with sulfur hexafluoride micro-
bubbles was performed only after HIFU treatment. The time of operation (min), the time of appearing block
gray change (s), irradiation time (s), tumor ablation rate (%) and the therapeutic dose (J) were recorded,
and the results were statistically analyzed by using two independent samples - test. Results The time of
operation, the time of appearing block gray change, the irradiation time and the therapeutic dose in the study
group were (71.71£53.22) min, (528.74+379.14) s, (827.97+696.43) s and (295 581.81+207 182.29) J
respectively, which in the control group were (148.14+65.12) min, (1 171.42+877.42) s, (1 770.43+1 357.62)
s and (597 705.71+464 389.85) J respectively. The differences in the above mentioned 4 parameters between
the two groups were statistically significant (P<0.05). The tumor ablation rates of the study group and the
control group were (78.4+5.8)% and (76.1+10.1)% respectively, the difference was not statistically significant
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(P>0.05). In the study group, no skin burns of treatment area or numbness of the lower limbs was observed,

only one patient developed general muscular stiffness, the incidence rate of complication was 3.3% (1/30). In

the control group, Il degree skin burn of treatment area was seen in one patient, numbness of the lower

limbs in one patient and general muscular stiffness in 2 patients, the incidence rate of complication was

13.3% (4/30), which was statistically higher than that in the study group (P<0.001). Conclusion In

performing HIFU thermal ablation treatment for uterine fibroid, the use of sulfur hexafluoride micro-bubbles

can effectively shorten operation time, improve tumor ablation rate and reduce complications, it has obvious

synergism for HIFU treatment and plays an important guiding significance in clinical practice. (J Intervent

Radiol, 2016, 25: 903-907)

[Key words] uterine fibroid; high intensity focused ultrasound ; ultrasound contrast agent

fR R AE R (high-intensity focused ultrasound,
HIFU)IGR YT 75 WUR 2 4 AT 00 o dndor 45 0
A ], & w5 R im0 Rk I R B AR Y TR
R, ST B RLE R AT 2 AR S R L AR
AT IR LR 6 B G At R AU O R, R
HhORT S AR R RO BFE R B BT AR
500 1 AL X 2H 2L BE B OAR T S ae E AE
CINYRTE S il X A Wy N (iF: ) | KA (3
R B Al s A 00 Y 5 R B 4 R D — T
U B A AE AT 8 /D 7 A S AR I R R R R TR S
25 AN Y RE B (), HIFU JC SRR &1 i g
14 = ZE AL 2 BRI S A R A AL S RS
A AT 3G IO F HIFU 697 IR AR R, 25 1k
Y A2 109 Jey 38 v 10 v R B A i g i R s U8 L R
S S5 W it B GRS ALK i 988 4 L ) 45 4 N )
FE 7 Az 9 K B MU SR A 422 0 3 i 22 400 L )
e, T EL S AR5 A AL B AR 21 4 ik 96 200 R 285 A
TP, AR PR AL 2011 4F 8 H F 2013 4F 8 J]
W B UE R 60 1 8 AE PR AT 4,
S5 2H 55 0 HR AR A feft T 5 AN 7S SsUA B G ko
W, LL AR IR YT S8, IR N WAL B B0 7E HIFU
IBIT 5 WU b m R R L, 45 HIFU 3697
TE WU = R

1 #R5F*E

1.1 e

L1l IGRBERE 2011 4F 8 H % 2013 4F 8 H 43K
B A A% 75 A A AR I 352 HIFU 397 9 78
WUIRE EB 2 60 B, 4R 4 20~51 % 7 4Ei% 40 %2 I
IREI R H L L 16 6, 2K 13 6], 4 3
i, JRAR 2 ), e B A 0t 1 ), v BE A 1 45 LU
L 62.51~256.48 cm®, 34 (112.35+8.44) em®, &
HORFTAT 0 5+ 90 MRI TIW [ T2W 3 58 1
i GHE WU IR R A #2xai e fex b R 1£x0.523 3),

(RN NI R = 7 I N LB TN (0 TN EA 3 I S 3
g B )R HCG \CA125 FLER I & M \TCT, 407 # AL
GRAEIF R BREEEMERER., E R ER
fiff LA (V5 ) AR PR ER K (TE 8 S AL B R0 ) Pk
RS (LR ) SR RJE (W) (48 B R (I e B
Jok ) M ZEAR AN (VR YT I B ERER B PR Al B (k) |
B KA Bracco 28 a4 7= 09 55 2 AC# 7 XF L A
SonoVue BifE 112 1Y 7S AL R (SF6) ffl , - 44 B AR
2.5 pm, H TP ARHIER
BEAERE . OF & IUE LW, @5k
LR e K A% 5~8 em; QA IR TR RS ;@
JC MR #4525 2 @NUR A MRI-T2 4 P& (55 HE
Wb . O IR HOT S Q7 R SERAER;B)
IR, @ A R R LR AR U D
R I ©Z & B VR OB 7 E s
R ;@1 58 i B it ; QAR EM 1 h % ;007]
112 {UaRik & RAEEE JC200 2 4 # 7
RIT RS, IR 8.5 kVA, TAEHI % 0.5~2 MHz &
Bl i 4 AE Bt <400 W, £ 3l 5 KA 588/ T 1 000
W/em?, 2K B <30 mm, £ 5% <3 mm, 5%
B #} HIFU-6 150 Mylab70 XVision MyLab70XVG .,
KA MRI 3.0T A7 AR 5 768 MRI $9 48, AR HiAH
SR A A 40 2 ph A B AH DG 2 58 i
1.2 ik
121 RuifEs  BEFEAEH W& IR @6,
JK B F (0, 22 3 0y 8 7 2% LR 7 B R/ L PR el
PR RR R A B B AT A R i R AL S
JL 0 OE 25 00 A LG ZR DA it R0 2512 T o E R
& HIFU J6 97 AT A 2 3% # i i Adler 20 %% ; R
A5 Jos e i HEPR 1R, ARG 2 d i e 4, Rl
12h MRIEZHE R BERGRE TS, (FA
2R ARG AE BEEL K 500~1 000 ml 35 75 W 5 4
Feos BIEh & B AR <, % IR B J RS P



A A2 2R3 2016 4F 10 H 25 25 %55 10 1 ] Intervent Radiol 2016, Vol.25, No.10

—905 —

A VK R IR 2 O R K AE T KA
FFRIE A ER AR Ramsay PEo bR, TR B 22K 18
B 3~4 ¢, FFIR R H% visual analogue scalee (VAS)
PR, BEoR B PR /N 4 5y

122 JRIF A BEIEMY TIRI7 IR, B I o i
T 200~500 ml A= BEER K A W AR YT
PR P R TR RE B SOK AR IR YT Sk R R
[ 8 4 BT i T K S ) KNI ARIE R YT D
ENE N A L0 EiE , il S s s E& A
HAURRETE I N, B H TR B UM 7 2 F IR Fr
W ER A VAT R W R A IR IE . R TR
B 0=90°, #H Y4 T o< AR A7, % HIUEE 47 40 )2 4 2
JE2h mm, YA IT I SR AENUE g G 2 SRR
oA IX R R Y X SR P R AR 22 A AR
12 BIEA 1/2, B R ARSERM G 1/4 X 88, 3
BT UEATIRYT | 24 N B A HetR ki e i 4 R OR
FEASAR G BRA] % 2h ik 7 Sk |, 1 A a0 T 4K B8 A2 Ak
X%, AT T — A SR R, 3 AR Rk
PR VR 2 B RRAS B 0.9% S LN 3 5 ml,
SRR LR TR R iR IR A0 5 A 1.5 ml, % 3
F =0l 5 A AT A2 0 F 2 T bk A v b
S A AR, A 0.9% % AL SHE 5 ml
PR, vk KGE T ] S UE BT IS AR ZE A
xR 1 5 45 A DK 1k 2 B PR R B
AiE R RS MOA T IERI R 8 mm, BE
FE 3 mm 677 DR AR R 150~400 W, 48 BRI ]
AR, NIBIT 1 s, IRE 3 s, HENAYT 2 s, KB
3 s, SEIRARTEIRYT 45 B A T O R A T 46
T FHIAYTIE N Y TS, B E R R RN I AT
Ak LR A, 8 A, BT 50 s 24, B
JZ 100~500 s, LY $5c K2 1 4 BRI ) de K IR 97

) 30~60 min J5 PR S FAL GRG0, X
2 min J5 BIHIRIATT, 7S BALGR RO 7E B 1R Py AR
562 8 min, TE 5 KR L B BKAE R 1] 29
2 min, £ bR 7 5 78X FE R R AR 5E , 2~8 min
RAR IR S AR o B LR ok s B AT R K
P AR SR RO BE BN A5 458 2210 min J5 A 1.5 ml
S AR O 3 52 WA LR A 1 X, O e s
B ERxAEGEx TR ERTAR, WK 1 &2, %
HEZH AR Ji AN 7S SA B S 15 5% 3R T 2 LIRS s AL
HH B AT bR A A R A B B i, S SR AR
O 52 1.5 ml, BIAA 8 i X 0 s LTS 12
D\x7E 448 Dox b 48 Dy, 352 240 5 X BRAUAR 5 il %
TR ]| BCIR IR BE A2 A ] 18] 4 BRI a) | b 97
T il 2% (LR 35 5% v sl Dk 0 RS2 Jo 49 s 4 0 X EE 7
VHE 11 DX BT 2 8 9 Rl R BB 1435 0, 0 TS X
B = dE iR 4 ,iJr%{zlS%Hé}it%v%DlxszD3,ﬂ%’ﬁm
I7 ORI Rl e ke FROR T Rl R =0 HE X I AR B0
il T LI AR X 100% ) JRIT AR ) ARE 1 dE
A MRI TIW T2W K 3435 314
1.3 Gtk

ol R FH SPSS17.0 Gedh 34 i 47 G i 2% 4y
BT, T B0 D S5 B e b o 25 6K 05 45 SR R R
ST REA ¢ KB b, MR PR IE P<0.05S W ERA

GitEE X,

2 R

XFAE Y 60 51 5 % B WU B8 kAT T
HIFU 397 . 1097 19 WU Hh JUBE [R] Y 32 A R
RUA3 A R R 15 A, AU R Y B
o A1 7 A B sl 7 98k B 1R 7 1 5 s LR P
Teif it w5 T ARWE ] I PORK BE AR A ]

QOAR i 3% T 007 B RE AU, A8 8, SRR 00 AT 0 1 S0 59 47 R s IAYT 40 min A H N IR AL B B 1 T D6 43
JULSE 0 96 50K [0 74 A, 300 SR A MM, JE % B30 B, (LB [0 75 o i o 785 11 75 5 €60 1 e, g MOLORA 05 [ 0 9 802 , LSRR 30 47
fa IR

A A B 2
X H AR T

7O AR LSS O, T 9L LR T RO s BOAR R 78 AL B O T 5 T UL LR o 2 IR AE, e i, E

B 1 AT T R N SR RO 5 1R R T



—906 —

A AT 2R AR 2016 4F 10 H 55 25 355 10 1 ] Intervent Radiol 2016, Vol.25, No.10

T 52 4O AT MRI-TWIL 38 56 0] UL J5 B2 U | )

U v 45 5 A6 F: 0 4k DL

H@> o

MR 7 LR Ze A48 s AR T MRI-TWIL 1438 1] UL ) B L33 oF: 98

b, 300 T A8 WU 58 23R 00 AE 3 B 21 Q)R BT MRI-TWIT 14 3 1 U0 A6 LR JDUI v 838 ORI B DU AT S 72 L L F R 26 8 s @A S
MRI-TWI1 3455 AT UL A% LR 38 4 AR R4k VLR L 07 A7 38 43 340 S 10 000 % 47 5 A | LSRG A 34 43 4 26
B 2 &7 RIS MRI & AL AR FLUR /N

i BEET ] 3R 9T R O 3 (71.71+£53.22) min,
(528.74+379.14) s, (827.97+696.43) s, (295 581.81+
207 182.29) J, X & 41 #H 5¢ = % o0 il b (148.14 +
65.12) min, (1 17142487742) s, (1 770431 35762) s,
(597 705.71+464 389.85) J, W55 1, i 45 % 4
2 F- AR A] | BLHCR B B AR A ) (] 56 AR B |) 36
7 R i L IR A SR A ST REAS ¢ K, 22 R

PR ST REAS ¢ K 36, 1 il 3 43 591 Ry (78.42+5.77 ) % FlI
(76.10£10.11) %, 22 55 I Ge it 77 2 L (P>0.05) . i
WAL BB LAY X R RBeT . FREORA, H
A1 6B A B R R, JF & AE R R 1/30
(3.3%) ., AEERALIGTT X Rk B0 1 1, F ik
JRA 1], 4 B R IRR 2 5], I K AE B & A= %R 4/30

it 2F T L (P<0.05) . T8 AR 1 5 4 5 X A k17 (13.3%) , /& THI# , Z 5 A 512423 X (P<0.001),
1 LRAL S BYLE S50 H Xets
2H 5 F- AR B} ] /min IR A e 1 1E] /s o MRS [A) /s BRI R TH FlR %
S A 71.71+53.22 528.74+379.14 827.97+696.43 295 581.81+207 182.29 78.42+5.77
Xt B 2 148.14+65.12 1 171.42+877.42 1 770.43+1 357.62 597 705.71+464 389.85 76.10+10.11
P18 0.00 0.00 0.00 0.00 0.914
3 itig Fof 8] 7 52 45 24 1 AR R 25 W VR T v, T RE A

T VR 8 10 Lo AR AR G hecE LY R PR
g, R AR R, REgRE alK
A A E DR R AR T R R A 3 T
HIFU 3697 5 U8 e8] L4 AR &L T
BCE AT RN WA Z W R RE AL E
BURB B HRE P R RS & G 0 P D R AR
TR N g AR AL 2L, R R AR I mT gl e T 1l dE
AR R 7R e R A e T H ARG
A S AN ey G VAR 5 A L il B R T A -
SR BEEIR] | TF3] 55~90°C , #E[X £H 25 ¢ [ 1 PR AL
SR 2 Te A7, n] A B e kR RS B < DR 1 ]
TR T I A 4 2 £ S AE (B A A5 BT 6 7 43 495 4 20 A 1A
BOV/N BUF AR R 5 85 R RRG PR 9K 16 25 %
325 W IR TR K A R R R A B
EHE A VKER K, B T EMNAE 10°CR K UL i £
HNEZEHEREARPES BRI, S8R A &
B, O R s SN E i UG R T L 25 TE
A PN ¥ o3k T60] K% A P B o) 00 R ) 2 4 110130 e

S EUR A X PR AN BURR, Bk A o AL B
A A5 I ROE A2 B AT RE BG4S [ e
INEG PRI AR A RAER], e D RE sz 4o, Ak
G A A7 25 A6 T AR I T 4R v T AR e AN R
BLR R A AT IE g E

FIA 32 2038 2o $2 5 16 7 803 R E L B4 v W
BEX — H AR, P mA Tk Mk DR 2 S 3
B RGe s i 28 £L I DL o MBS 401 47 25 7 1) 9 2
A RS L ARy R P S BRI LA S AN B e R
¥7 Sk DR L PR ARG T D T 8 4 4URE & UL
BB EIRITRCR o B ATA [ WU N TSRl n]
T PR R A RS AR,k ) X T AR A
K PR RCR T [ ER A AT QIR A
P A A5 S AR, S — i B T L LR
52 DLWty G A7 8 ST LA ol A e A DDA DAAR
IRTT ORI T LA I PR L AR f3 AR W 22

N A BAL  Jh BF 2 ARG AR RS EE R TR i
WENE , 7S AL B 0 A o A ARG B 22 2 1k A



I AT 2%k 2016 4F 10 H 28 25 55 10 8] ] Intervent Radiol 2016, Vol.25, No.10

—907 —

S, R HCAT B IE B R 7 X B R A o 4 5k s 4k
RO TGN HIFU 93657 808, FF 58Ik 0 % He
PR AR B SOR T 4L G0N AR 7 I 59 O, 51 B X
e R, RIS 1 T = A (B ) 7R
L) R ] P 7 A BROUL 4 ) 2R R, R L R
R IR RE RO R RE L, ATTHE 58 HIFU /41524
B o AR BIF 5 2 7% A I K HE S 9RAR AR O )
2 min JFERIGSY, AR kL B P BRI o5 [ O
AT, KEYFFEL 10 min, B 5 B0 (R K i A8
e B 1 h, FEERES AL R BOE S 2 min, B IR
J7 ARSI P B B RE AR AR T 1 S L (TR
1.2), T feb 983 SR A0, W) . 4 - AR I5F 1), (EL 2 7S 9
B GOE A TN E] S, K2 10 min 754K A 58
4 1 I S8 A HE AL TRl ARG T T iR A
I 51 AN S B TR LA % o] S 4 38 A i ), 2 7
S50 R IR S R R R i T — 2
ORI

7N SR BRI 22 i DK TE A B 38 T E BT A
1B P HIFU A RGEBIR , R IR XA f l—
T S S sl S i (8 B S R e B P R
o] 3 FE 3, T o 1 Jm i A RE B DOAR L 2 280
1 O LG A R R e R UR O B T Y
(R R 5k R AT S, 7 [l 2 3 B 2 2 6 75 3 B BB
AT 4 vy # I 2H SR I B A DL AR B, 1A B HIFU
FERARTT B BATEWETE b R LR 3 WU A
TEAN SEALBL I 2 min 5 R ERIG 7 IS 2 L B
[l 75 P e i R AR A {H HCELASE IENR YT e [l R K B
PH RIS %, TR) sy el 7 38 AT Rt AN 22 971, %5
X A v [ P AT BRI AP I JRg IR T T e e R 2
A B LT B e [l A

R R T R AL TR I (8] R AR (] EE X IR 4
B S 92, P i T Y i PR R N A B TR A T i
C AN IR A= R G o NS R £ ¢ &)
3 500 FC S AN i 2R R AR IR AE  RIDXS HIFU $8
W ENUEA AR RS, SR SARE A
AR L, Y BUHRCIR I B 748 A I 8] 37 700 B s /b | 42 iy
i JEE VAT B s B B T 2 24 ) 6 £ O R
B B ARG, A R B A2 I ) o bR, R 2 iR o 4
WPAR AR BRARER T o AW S A RO 7E
LW HNG T 7 A A AEAR R B3

(5 % 3 ]

[1] Stride EP, Coussios CC. Cavitation and contrast: the use of

(2]

—
—
(=]

[t

[16

[t}

[17]

[18]

[19]

bubbles in ultrasound imaging and therapy[J]. Proc Inst Mech
Eng H, 2010, 224: 171-191.
A BT, B, SF. R IR A A AR RO
XA G VX2 FLIR B AR AR IR AR A2 0], P R AR
B5IRIT¥, 2012, 9 213-216
Chung DJ, Cho SH, Lee JM, et al. Effect of microbubble contrast
agent during high intensity focused ultrasound ablation on rabbit
liver in vivo[J ]. Eur J Radiol, 2012, 81: e519-e523.
WO, A B ARIRDE, GF. R R AR IR T U
Wy e ()], KBRS, 2013, 42; 370-372.
Kennedy JE. High-intensity focused ultrasound in the treatment of
solid tumors[J]. Nat Rev Cancer, 2005, 5: 321-327.
NI, B fh, R, SEL R R RS IR YT T E U
300 11 4 i PRYT AL Ar BT (0], BUAR A Py BE 2 HE g, 2013, 13
306-308.
VEAKAE, FFHEAE, B AIEE, % MRI S W0RR W5 R 5ok
RERAIBIT TENR ] AR ¥ 43, 2010, 19: 869-
874.
Tempany CM, Stewart EA, McDannold N, et al. MR imaging -
guided focused ultrasound surgery of uterine leiomyomas: a
feasibility study 1[J]. Radiology, 2003, 226: 897-905.
R, R LR R R AT R e AR T (D).
PhRIBEAE R0k, 2012, 3. 113-116.
Botde, B a5, SRR IR G AN [ 70 2 M BT it e e JUAA 25
JSERYRENA [T ]. AR IRRAR A 2% Ak, 2008, 28 800-803.
kAR, w2k, A S RRRSMER RS ik BT
AL fy 2 AV R R T TR A E (D], I AR R4y, 2008, 48
59-60.
WRUE T, BOSCR, FOAME, AF. AR X T 7 2 P TR A P Y B
PRI ()], PR RREE 2235, 2003, 23 182-184.
ARLLHE, ARNAT, RBOE, S B AR PRI R B A IR
20N W ()], S B2k, 2005, 21 1768-1769.
L8 B I, BREGLL, AF. s R AR S M RNA T T
WU I RS T]. A AT 22535, 2013, 22 82-85.
Zhang L., Chen WZ, Liu Y], et al. Feasibility of magnetic resonance
imaging - guided high intensity focused ultrasound therapy for
ablating uterine fibroids in patients with bowel lies anterior to
uterus[J ]. Eur J Radiol, 2010, 73: 396-403.
RN, TRBERE, EFTME. 22 5 IS Dk AT R 2RI S e iR
BB IR R M [T A AU 22 2010,
19: 328-330.
MOEVK, FEAEN, Phm R, A kg 3R HIFU 4505 55 0k T
BB R RS B 05 [T ). AR D P R SR, 2000, 25
735-737.
Lum AFH, Borden MA, Dayton PA, et al. Ultrasound radiation
force enables targeted deposition of model drug carriers loaded
on microbubbles[J]. J Control Release, 2006, 111 128-134.
S8 ot 0 AR IS SonoVue S BRI B 5 0 X R
I AR O3 (D] 8 . IR, 2007 1-43.

(R H 49:2015-12-17)

(R AT B R)





