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ABSTRACT Objective: To evaluate the superiority of contrast enhanced ultrasound and acoustic radiation force pulse imaging in
the differential diagnosis of pelvic tumor. Methods: Analysis of the test results of contrast enhanced ultrasound and acoustic radiation
force pulse imaging in the differential diagnosis of 48 cases of pelvic tumor, to explore the application value of the two types of tech-
niques in the determination of mass properties. Results: There were 28 cases of benign tumor and 20 cases of malignant tumor in 48 cases
of pelvic tumor. There were significant differences in sensitivity, specificity, missed diagnosis rate, misdiagnosis, diagnostic accuracy be-
tween contrast enhanced ultrasound, acoustic radiation force pulse imaging and conventional ultrasound (P < 0.05), while the statistical
differences were more pronounced in the above indexes between the combined group and conventional ultrasound group. There were no
significant difference in sensitivity, specificity, missed diagnosis rate, misdiagnosis or diagnostic accuracy between ultrasound technology
and pulse acoustic radiation force imaging technology (P>0.05). Contrast enhanced ultrasound and acoustic radiation force pulse imaging
had the consistency of pathological diagnosis in qualitative diagnosis of pelvic tumors, and the combination of the two methods has better
consistency (Kappa=0.8362, 0.7126, 0.9241). The ARFI of real patients with solid pelvic masses was higher than those with the mixed
cystic and solid masses. In patients with cystic and solid masses,the ARFI of malignant pelvic masses were higher than those of benign
pelvic masses, the difference was statistically significant (P<<0.05). Conclusion: Combination of real time ultrasound imaging and pulse
acoustic radiation force imaging technology was prior to conventional ultrasound, it can improve the accuracy of diagnosis and differen-
tial diagnosis of pelvic masses.

Key words: Contrast enhanced ultrasound; Acoustic radiation force pulse imaging; Pelvic tumor

Chinese Library Classification(CLC): R711.33; R445 Document code: A

Atrticle ID: 1673-6273(2015)17-3286-04

B A EL IR A2 WA AE 18 W7 — B I PR 5 B AR v 4
i SRR TR RS, LSO A o R AR R AT I WAV A s PR TR T
TEE RIS A2 5 (1976-), 4 AR, SR BRIE, WG | D7 PR A I ROUESE , I AF M ORIIE 1 B8 U B0 1

%8, E-mail:yangbiyun1 976@126.com W R SRR B T, A 2 A e ) 2B AR I R AT G
AGHIRPER 2R R (1973-) T ARE BIEARERIN, SR IROMEE o o R PG 2 | S22k 22 e S Bk 25 2 G B 1, BT —
LS (X, TRDERF phy T 2B i e (3 8 H e 45 AR BB, AR B

(ks H#9:2015-01-09 43257 H #1:2015-01-29)



REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll5 NO.17 JUN.2015

£ 3287 -

W, BRI AT A 20 2R TR AR B A3 TS R 1 12 T e o
P, PSR Gat /N EE A M v R S R A T VR R I
PREEAE SRl A 2 B AR B G RN 1) 5 R 7S B RS X R
AP RN LB JEE GHF 5 FIHA O R MR Al
G3AT T AT R AR (B B T2 e S, 5 T BT
B ME T LA £, 2035 R 75 X T ML Sl A A A AR
P, JRHAE i 3 R AR 415 0 T s L 2 PR, PRk 38 DD 75
B 20 5 BT R A SRS W . A R R B
TR SR BRI B BE R I H o AR B 17 148 LL , S 3 B Sl 7
TGRS, AR LS B T A ARG =
FBRIE , B 2Bl I AR 32 N, 78 A T 09 R 28 30 6 H 5=
w0 FEE S 7 Bk i{{% (acoustic radiation force impulse imag-
ing, ARFI)JE T AR 3 2% (1 — it A ik LR o, HET e A
B2 SCHRAE T AR A S HR B D T 1oz PB4, (B 3R AT T e
Z HAERE RO Y2 Wi (B RIS . ARIFSEHE 5 1 T 7
T L HOR K 8 S5 7 ki AR B R X 48 451 23 i i e AT A
A AT ST S0 1 R A A (RS R A W 0 I Bl 2H L
B, 2 T 50 YA e P W s o e ) R, LA SR A, 45
PR/, BRI 00 EE, WT LU I R CAEAR ML ST 22 i W iicdis

1 R 57

1.1 BRI

FEHCT 2010 4F 8 H & 2013 4F 12 H MR Briti2 4 s
{IH R 48 ] AEHE 19~64 % SEH(41.7+ 22.6)% ; L BiS
g R 28 AR 20 1] 5 o rh i B2 B 6 455 O 51 1
JRTeE O IR B MR R AR TS DN R B O
R O0 SRR R R MR B R TR
T E R 5P B K N e ML 4 R . A
R BEBE R HEBR PR AR RIS/ N T 18 2 A B OO
s AT A s 2 o A
12 MEES5H*E

SRHIPE T Acuson S2000 #RFHI2 X, 4C1 ™ BEHR Sk , 45
3 3.5-4.0MHz, P # ARFI 59 i 385 (VTQ) LG A4 AiE
TR, P GRS N BRI w9 7 4E(Sono Vue) J& —
Al 7S FAL B (SF6) 0, H BLAR /T 8 80K, pH 4.5-7.5, W B 5
mg/ml,

R E MR AR E KRSk B E T T E & e e
B I A B AR X T i SR I B B KN (AR R
TG ) JE Rl L 2R A — I B, IR 20 5 22 32 0 9 AR
(CDFIE 2 ik e P88 2 J1 30 1) i (R o34 o B R BE 1Y
FENERP UG A ARFL A2, 23 1K BUREAE X8 T S i e
OB X B ST PR DX (e U A T A 0 B 4 i e, 4
RO R A AL Y, LT BEC I A FE I HUR (6 i A =F
& X R R I K 3, SRRV AR AR S RS, B R
ANk e B B S35 122 3 0 8 D19k B, A A &R 7 2
DL 5 W, A BNE SO B3 o QNSRS 1k e i B 4 K, &2
IR BORE 8 I I B 2 0 &, ARFL (A 2% i n A XXX Rl RE
i, SRS A TR BE /DN, IR TGTR I & R HLAR Y ARFI i, %t

TSR A, AR BUREAE AT B4 A 55 I b 52 M
Ao SRIG R G A, B 5 mL A BEER K RS S K T
PR IR )G 3.0 mL 28 535 N i bk A 7 |, 5 sl e 5
mL AEFHER K, Bl RIAT RS 8%, SEI S0 5t 4 1 i bk 4 16 52
FIHETR K IR AR, R A RTEA DT S min®, B RE
XA YT ARFL (A A2 , JCiE RE A I 40, 375 4%
LA TR REATAT , AT I RS [ 2 5 70 B A
1.3 it 4bhiE

N FH SPSS 13.0 GEit-#ft: , A - ke L 0 FLE e 4
HETE S ARFL R 2 ) 87 1 52 16 & ARFILBR 4347
I b s VRIS B B BURE RS RIS R R R IS
Bl s o1 ROTAE I e () ARFI (H LA THE S50 56 1 BR A G
B 5 1o FH Kappa #6556 b4 7 18 52 S5 U2 W1 ARFL £ R 595
IS W IS ARFL FAR 5 B2 W — 8ok, o
Kappa>0.4, Rl HA —3tE, P<0.05 WZEF AL H2#E X,
P<0.01 25 HA W B2 X

2 #R

2.1 EMEHMPERIEE

JRERTNIS R B Y 20 A e e, HHLE S R S 14
B, B AR 18 ], ARFIEARK 17 B, S3EHiZ N R
PERY 28 ) s e B RIBE 75 R L 24 61, 8 7R i S A Y 26
i, ARFI F AR 1 27 i
22 BREHISHIERILE

DIEHERAA IS TS5 A Shnfl , 2% WU 75 12 T A Agak v
70.0%, 1 Tl 85.7%, IS 2 30.0%,1R12 3 14.3%, 12 Wi w1
79.2%; 4 7 1 S Wi BRI 90.0%, 5 51 92.9% RS %
5.0%, 112 % 10.0%,12 Wi dErf 5 91.7% ; 4875 8 5 F1 bk i i 4%
AL W U 85.0%, 551 96.4%,IF123 15.0%,IR123
3.6%, I 2WHIERGTE 92.7% ; Z8 i PS M FL B A 7 R 1 kb i (5 4
AL W R EBIRE 95.0%, 55 541 96.4% R 127 5%, 1R % 3.6%,
ZWERPE 95.8%,

7 P T 5 R P R P ik e A5 25 R P 2 A
L IS W R BRI RS 23 RIS IS HERR T A
Gt ER(P<0.05) 1 A RS Dk op UG AR 41
BRI AR L 2 WU R RIZ R RIS 12
W HER PRS2 22 R I B.(P< 0.01) ; B s R B AR AN
SRS 3 ke BGRB9S W A
Btk FER M RIZE GRIZR BWIIERE R ST AR
(P>0.05); 5550l ny FH AR 75 i SR AR R S kb A B AR
AL, MRS RIS 7 R ko R B AR A2 W A s |
B JRIZ R RIS ISWIEE T 5, B B S E s
F(P<0.05), Hrp WA EZ2EHE A SHEZEH A —EWN
— M, R o RS Wi AR SR B W Y — B IR R
BB RS R A K B R R S BN W R A
H—3k, (Kappa=0.8362,0.7126,0.9241),
2.3 #Er RAEERS ARFI EEL BB R

AHFFE N, SRR 3 A G IR A 1) BY U] 24



+ 3288 -

IREYES#E wwwshengwuyixuecom Progressin Modern Biomedicine Vol15 NO.17 JUN.2015

3.85% 0.96 m/s, FESCIR G PR 2 0 TR bt ) 95 D10 ipk T 240K
2.98+ 0.85 m/s, Sy 32 04 B M b Jg e 1l 0 ) U5 RE 2
2.89% 0.76 m/s, 3SR A M A R 1 ek et i) B9 L0080 B 24y
232+ 0.64 m/s, JEMEAEM ST SEMESh 28 ARFI (& T4
SHRAME  ERE I EE L(P<0.05), B bbb, 52
PR T ARFIEES TEINR A S, ZRA 52 L EP<
0.05), SEMA 3 A9 M i e ARFI {H i3 50 32 19 R
FEEMPHR(P<0.05), SR A PERE AU B ARFI {H 5 F
WSTRAYER R AR H(P< 0.05),
3 P1ig

— BB G P M IR AU T B, TS 2 L LR I RAE
RAER B AR R G WIS , N Z ) £ A 7 348 s s 1) 2 s O
T AR A AR AN . B 5Tk U AT 5 B SR iR £ 2/3
AR5 55 BEIE SR A, X IR PR/ NI (45 15100 P 1 I 3R
1o, PR RS W I 2 M R B8 e R T R AIFEA
AL PR AR (A T S A I PRAR S , AHI S HP ol 7 s R B A
3k AR AR AT L A ik g 1432 Wi IR T
UESE , K647 HE 5 3 A6 PR B R S A (B

A0, 22050 75 A S AT i % T R AT B S 4 R BR
Xof e i 5 P o A VRE A DU e 2 SRR o A T R A
I R R U (0 220 A A B S B B ) — A 3 Atk
5B (R AN RERA Y S BB R A R

P H AT R Z T T B & & R 2 1
A BEWHEA, L ILHERN AR S R &R, 5B A
R, QA 4E (SonoVue ) , HiAT ) M BB A AR, KK B 1k
FERI R AT i 7S AL AR & o BN T S LA iR
HFEK: T SR LTGRO At ], S g 3R A it 1o
TFRPRUED, 35 7 AR M VA P A RS T IR I A
Jok et AR A A SN, 7 Sk B S R v i AR
eI, TR E ST BT T8 Y ruEkk,
P T s P e S i 5 HE S AR [T, 36 3 500 0 e 4 3 g I ) I
¥ 25 (143 A A S A TSR] 33l DGR 30 1 2 s e o9 e
B LA P 1 R R RN TR A, i — 2 R
BWHRAE T A KR . AR5 bR W b e 7 v 5
B A ek e ST M A DA Y S MR R, SR L v Y S R Ry
3, BRI S0 LAML A A o0 DR 18 M TR R A b, B D) RE
BN o3 B A i S Ry e, RS A N R SR Se . A
Jis 2 T R 7 i 5 R I A ek B S T P S R 4 ) M R 0, 2
FLLLJE 0 Sesg o 3, RS 300 DUR AR R 340 1) N TE 1 . TR
s P A 7 3 T R B S MR i R R DO T, R RE I
BN BRIV R AL , BTN T iR Ak

H H S AT P 0 A M e R S R] A A Bl
FLRARZS TR, T Iy P I 45 2 o B ot A5 3 i L Sh o oy
S BERIIE A 050 ARk o ANBIFST Hh e S b e 5 R e
AHEL, P K A RLAG T AR A, HOE ST, =z sl
WKFERAFAE , 15 R 0 2 ) B R A T o a3 i bR OB AN TR
BRI AR BT T e, T L o e A T e B IR S SR, A I PR

SR AR RAR Z T8
1991 4 Ophir 45 e . FE 17 75 L A MR BEOS E Al
RIS TSP A T AN [ A B AR ZH 0 K AN [ A 167 2
B I R . 75 ik 48 5 ) 8044 (acoustic radiation force im-
pulse, ARFDF AR PE K 75 PR A FH TSI ZUX 7 A 1Y
WIS A3 ) AN 1) SRS A TFE S0 00T, 77 A 1 S TP 2 S
f9 ARFL AR, MEPEFIE 5 59 £ BE 70 R 7 i HEUR& (vir-
tual touch tissue imaging, VTI) 7 AR Fll75 fihi2 2H 24 2 H (virtual
touch tissue quantification, VTQ){; RWjFl, VTQ j&—FhE &l
SELH PR R A RTROR | ST S DKV s R X ZH 4L
J A AR 1) 4% 3 09 U1 , I S B 4 SR DA 1) 5 U103 R, T LA
E TN URE BE R B
SMEIR A ) L R SRR, AN IR 2 2R S i KAH R 20 2R 2%
FEAEAN ) BHLAR S T M AN ), AR 2R Sy ik 48 25, ik 1
LHA S LHAUR BT | 05 BUE LA MR 5Kk S 80 52 14
(5141, AR W 2 A i (e B ) — -5 2 8 A S
RO A SC B A PR S 25 (8, L] BRI AT 4 SR A B Rt 2
SEMAZ R R /NS Hh TR A S A R e R x5 [ 4 41
REREARN AR AE, PRIt ARFIHARB PR R AT R AR
AR TS T K 0 7 RO U2, ARBIESE v, S g 3 A s
Yo ARFIA 5 TSR A PR Mg, 7B 2 PR g 4 4 1 53 £l
AR TR BT B R, B A e ARFI(E = T R M
FIPE, %5 1 AR 5 I e 14 ZH 5 LR 25 AR G, R4 i
IR 2 AR 1 40 K A0 A A, E T A 2T R 20 i T
AURIR LA A6 SE Bl i 9 488 , b S I 195 B A oy
s, SO AR K, S8 ARFT JGikil i B A%UE, R 5
NN XXX, 13 SR B P R A B 0I5 P R i
AR/, ARFL IR LR ANt BAREUE , 7] DU 2 AR H HAAAR 0 ok
BRI SRS AE . I3 A, FERE 52 A6 25 TR Al i , PP I 12 A T
il G, BB SL ARFL ER BB RERINTRE R A 8em, MY
S G fs i e B R, DR MR AT ARFT It if 2 A5 R 22 1A
M, 27— R, R X (1 A T 2 Ay
L LA, B RIS P AR A K i AR BAR T AX
JEE D HHEA T2 WOR S 2 W , R 1 T P S R4 0 T
RS o o TP AR T R AR B A % AR R, BT i
FAL LGS, Sl BRI RO, AT DU LA 2% A B4
B, K S A I PR A A B R AR A
% # 3¢ #k( References )
(1] HAR, E5. 2 F LB 4ok 28 0 RGIEAEREL D] L7
B 1% 53R, 2013, 34(2): 57-58, )5 45 6
Xu Chun-ling, Li Xiao. The value of ultrasonography in the diagnosis
of female pelvic masses and its clinical significance [J]. Journal of
Liaoning Medical University, 2013, 34 (2): 57-58, 6
(2] 4vm 3%, B-F, FmP. 2 T8RP N ESLURBITHRE
LYW P e IAD]. AR F B A& &, 2007, 16(9): 770-772
Zhong Li-yao, Zhou Ping, Li Rui-zhen. The value of subcutaneous
injection of ultrasound contrast agent in diagnosing sentinel lymph

nodes of breast cancer [J]. Chinese Journal of ultrasonography, 2007,



REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll5 NO.17 JUN.2015

£ 3289 -

16 (9): 770-772

[3] KWon HJ, Kang MJ, Cho JH, et al. Acoustic radiation force impulse
elastography for hepatocellular carcinoma-associated radiofrequency
ablation[J]. World J Gastroenterol, 2011, 17(14): 1874-1878

[4] Shuang-Ming T, Ping Z, Ying Q, et al. Usefulness of acoustic radiation
force impulse imaging in the differential diagnosis of benign and

malignant liver lesions[J]. Acad Radiol, 2011, 18(7): 810-815

—
W
=

Clenert DA, Stock K, Klein B, et al. Evaluat ion of acoustic ra-diation
force impulse (ARFI) imaging and contrast enhanced ultrasound in
renal tumors of un known etiology in comparison to histological
findings[J]. Clin H em orheol Microcirc, 2009, 43(1): 95-107
[6] D'Arcy TJ, Jayaram V, Lynch M, et al. Ovarian cancer detected
non-invasively by contrast-enhanced power Doppler ultrasound[J]. Br
J Obstetrics and Gynaecology, 2004, 111(6): 619-622

[7]1 Kinkel K, Hricak H, Lu Y, et al. US characterization of ovarian
masses:a meta-analysis.Radiology, 2000, 217(3): 803-811

[8] Fh3648, Kk, ZHhkS 28 T 248 5 % Al SUMLE 3T 7K
LA R [J]. T EEHA XS FIR, 2012, 34 (5): 480-482,
43
Sun Yan-juan, Mi Cheng-rong. Comparative study of intravenous and
subcutaneous injection of ultrasound contrast agent detection of
sentinel lymph node in breast cancer [J]. Journal of Ningxia Medical
University, 2012, 34 (5): 480-482, 3

[9] Marret H, Sauget S, Giraudeau B, et al. Contrast-enhanced sonography
helps in discrimination of benign from malignant adnexal masses[J]. J
Ultrasound Med, 2004, 23(12): 1629-1639

[10] D Arcy TJ, Jayaram V, Lynch M, et al. Ovarian cancer detected
non-invasively by contrast-enhanced power Doppler ultrasound[J]. Br
J Obstet Gynecol, 2004, 111(6): 619-622

[11] Ophir J, Ceéspedes I, Ponnekanti H, et al. Elastography:a quantitative

method for imaging the elasticity of biological tissues [J]. Ultrason

Imaging, 1991, 13(2): 111-134

[12] Cho SH, LeeJY, Han JK. Acoustic radiation force impulse elastography
for the evaluation of focal solid hepatic lesions: preliminary findings
[J]. Ultrasound Med Biol, 2010, 36(2): 202-208

[13] Paszek MJ, Weaver VM. The tension mounts:mechanics meets
morphogenesis and malignancy[J]. ] Mammary Gland Biol Neoplasia,
2004, (94): 325-342

[14] 4F &7, AL, 5Bk 55T A AR BOAR AL AT IE By ME MR K 09 5
W BA- NG ST P e R R ] B E 4, 2013, 192): 15-17
Zhong Zhi-fang, Cui Jian-hua. Acoustic pulse applied radiation force
imaging techniques in the diagnosis and interventional treatment of
focal liver lesions[J]. contemporary medicine, 2013,19(2): 15-17

[15] Greenleaf JF, Fatemi M, Insana M. Selected methods for imagines
elastic properties of biological tissues [J]. Annu Rev Biomed Eng,
2003, 5: 57-78

[16] Krouskop TA, Wheeler TM, Kallel F, et al. Elastic moduli of breast
and prostate tissues under compression[J]. Ultrason Imaging, 1998, 20
(4): 260-274

[17] Tombesi P, Di Vece F, Ermili F, et al. Role of ultrasonography and
contrast-enhanced ultrasonography in a case of Krukenberg tumor[J].
World J Radiol, 2013, 5(8): 321-324

[18] Xuan JW, Bygrave M, Valiyeva F, et al. Molecular targeted enhanced
ultrasound imaging of flk1 reveals diagnosis and prognosis potential
in a genetically engineered mouse prostate cancer model [J]. Mol
Imaging, 2009, 8(4): 209-220

[19] Castellucci P, Perrone AM, Picchio M, et al. Diagnostic accuracy of
18F-FDG PET/CT in characterizing ovarian lesions and staging
ovarian cancer: correlation with transvaginal ultrasonography, comp-
uted tomography, and histology[J]. Nucl Med Commun, 2007, 28(8):
589-595

[20] Marret H, Veyer L, Bleuzen A, et al. How I do...contrast enhanced
pelvic ultrasound[J]. Gynecol Obstet Fertil, 2008, 36(6): 665-667

(E#E5 3235 7T )

[21] Larciprete G, Valensise H, Vasapollo B, et al. Fetal subcutaneous
tissue thickness (SCTT) in healthy and gestational diabetic
pregnancies[J]. Ultrasound Obstet Gynecol, 2003, 22(6): 591-597

[22] Wong SF, Chan FY, Oats JJ, et al. Fetal growth spurt and
pregestational diabetic pregnancy [J]. Diabetes Care, 2002, 25 (10):
1681-1684

[23] Horvath K, Koch K, Jeitler K, et al. Effects of treatment in women

with gestational diabetes mellitus: review and
meta-analysis[J]. BMJ, 2010, 340(c1395): 1-18
[24] TRA) . BEIRIAYE RR A R EL AT AT [J]. AR P B ELS L E,

2013, 22(5): 562-566

systematic

Zhang Li-ping. The pathophysiology analysis of gestational diabetes
mellitus [J]. Modern Journal of Integrated Traditional Chinese and

Western Medicine, 2013, 22(5): 562-566



