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Parametric imaging of CEUS for blood perfusion in
cervical lymphadenopathy
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[Abstract] Objective To explore the diagnostic value of parametric imaging of CEUS in different cervical lymphatic disea-
ses. Methods One hundred eleven patients diagnosed with cervical lymphadenopathy were included. All of the patients un-
derwent parametric imaging of CEUS. According to the pathological results, all patients were divided into reactive hyper-
plasia group, tuberculosis group, metastasis group and lymphoma group. The features of perfusion phases (perfusion dur-
ing the artery phase. or perfusion during the artery and parenchymal phase) and perfusion uniformity (homogeneous perfu-
sion or heterogeneous perfusion) were compared among four groups. According to the pathological results, the reactive hy-
perplasia group and the tuberculosis group were merged into a benign group, and the metastasis group and the lymphoma
group were merged into a malignant group. Then, the artery perfusion phase was regarded as benign, and the artery and
parenchymal perfusion phase was regarded as malignant. The consistency between parametric imaging of CEUS and the
pathological results was compared in two groups. Results The difference of perfusion phase and perfusion uniformity with-
in the four groups had a statistical significance (all P<C0.05). The differences of perfusion phase between the reactive hy-
perplasia group and the metastasis group, the reactive hyperplasia group and the lymphoma group, the tuberculosis group
and the metastasis group were statistical significant respectively (all P<Z0.008). The differences of perfusion uniformity
between the reactive hyperplasia group and the tuberculosis group, the reactive hyperplasia group and the lymphoma group,
the lymphoma group and the tuberculosis group, the lymphoma group and the metastasis group were statistical significant
respectively (all P<C0.008). The perfusion phase between the benign group and the malignant group had a statistical sig-
nificance ( P<C0. 005), but the perfusion uniformity had no statistical significance in two groups. The consistency was good
between the parametric imaging and the pathological results. Conclusion The parametric imaging of CEUS can offer valua-
ble diagnostic information for the cervical lymph nodes underdetermined by conventional ultrasound.

[Key words] Contrast-enhanced ultrasound; Parametric imaging; Lymphatic diseases

DOI.:10. 13929/. 1003-3289. 201707001
AR B K ik B 45 A M7t X B CEUS S8R

EmE.ROE,R F,ZHE
TR I R A2 55— T B s #7515 IR 93 58 K% 830054)

(¥ ZE] B & CEUS SHURMGTETIRM L2 AR ZE T e B, 5% 111 B2 B ok S Mk 25 1
BFEYEZ CEUS ZHURAR . AR BILESE SRHE B8 03 08 B M 0% 2 21 S5 M 2 L 2 ot LV L L 4 4 9 v o A
CHl JRARTE 1 3l DR b 52 R HE T8 ) 5 i 3 50 B2 (B &) 0 R 3 S0 ) o AR BRGS0 R VeI AR L 5 S AL &
Iy AR R 21 5k R 25 I RV s DL Sl DRV S R Bl DR ORE R S BAE TR B L LR 2 B BB S

[E—1EH] THEZ (1978 ). 2 BEVUDLF A LB+ f FAT BRI, W50y 1 . R R E A . E-mail: doctorwxr@163. com
GBS S D Wk 220 3 i B RL 2 58 — B IR B Be 75 12 i B . 830054, E-mail: yaolanhui6082@163. com
(& B HI] 2017-07-02 [(f&EIHH#I] 2017-09-06



H [ BE A AR AR 2017 4E58 33 %5 12 8] Chin ] Med Imaging Technol,2017, Vol 33,No 12 e 1807 -

IR RMN — Bk, SR 4 AINEERAH S EEY A 2 R EA G L (P #<C0. 05) , Hoh N PR A= 41 55 A Al
WREURTAL L A% A 5 R A TR I A EL R 22 R A G2 3 SC (P 39<C0. 008) 5 SN P 386 2 21 5 45 B 4 B RS TR 4 L K L
HGEEGH R AR 5 B B 25 R A Gt 22 8 L (P $<C0.008) . RMEL 5 M4 CEUS 2 8% (9 W 12 i A1
P 22 A G247 L (P<T0. 05) , fE I 5] B L 25 53 RG24 8 L (P>0. 05) . CEUS 25U MGRIZ Wi B %Mk e
LE SR EEE R — B T, 8518 CEUS S804 nl k& R0 75 i LA A 22 1 5 00 ik L 25 12 W 4R b M (i i i (5 L

(KRR BAGEE; SEOUE kA5 L
[FESEXS] RS51.2; R445.1 [XEKFRIREG] A

I T 45 PN I PR 290 P i ke R R KR AIT L 4 1 1T
VR ML T 7 235 DAL I IR O X T L 4 1 A2 e IR R R
Y, CEUS S 8USAS & 15 1 572 70 2 55 W88 B A i if
ZE BN 05 T T 5 R B A W AR H AR R [
DX 35 14 B T 48 LA kg 2l 57 2 50, A AR 3] 3K AR ] X3
(1R B[] P 6 8 8 AN ) €5 3R A5 3 3 & T R B L&
A B TR 2 HR 0 R AR AT o e S B I 3
B S UES . CEUS S 80U8M% B T £ Fh ik 28 3590
Hh, I RE U 2 B s A% 1 Jf v L A E AR T
e R 25 i A 5T AE L. A BIESR R T CEUS 280K
A5 085 200350 i K Ik T 455 1 ol 9 VEE R R B R AR R A
T AS TR bR B 2359 A8 e I 3 T T 0 S TR O R R
M DL 1 I 0 98 T 5 SR AT M 2 i (s B
1 #ERS5HE
1.1 — %ok e 201548 1 H—2017 4E 5 H T3],
B L2 1Y 20 Uk B 45 M K R 111 B (111 A e
g5, Hrp B 51 6, 4 60 i) AF WY 18~77 %, i AR i
49 %, WA LGS R B E A 4 A SO R A 2
30 (30 AR EL 45) L 45 4% 40 23 B (23 ANk gh) L 5
oA 32 (32 AWk EE) kR 4 26 9 (38 R
AWK .26 DWRELES) . WARRE: OB H TS
A AR IEZ A2 O M AR AR 20 1 3
WEAE S (R K AR 518 He <2, R B ) B o 2k A8
e AE TR ) » FL&5 A IRAE i s A3 Tovk e e L i
EES NN RELPLPUE SSETHOE|S A1 oSS NE S OF 3
75 W W BHLAG: A 45 L
1.2 U5k
1.2.1 X8 %M GE Logiq E9 #8752 WL, 9L 1&
L Bk TP R 9 MHz, HLIRTE %X 0. 15,
1L.2.2 ik BEECE @288 5 os ik 85 miw f +
&), T o B, [ 2 R K T o i
1.5 miiE R H (i 4E,11. 8 mg/mD , i % 0. 80 ml/
s3 25 ARG e 5 ml 2B BRER K, i s & A
12 %) 2 min, % GE Logic E9 N '# Parametric Im-
age ¥ AT CEUS 8012 . ¥ Rubaltelli %7 #2

[XEHS] 1003-3289(2017)12-1806-05

HE B T O I T 85 365 5 A5 4 R B kR GOt 12 45 N o
BRIESE R 5 s PO RIS A GIbk B 25 P9 s B3 52 390 1Y)
6~20 ), I LA I BB7 00 ¢ 20 9k [ 25 P4 35 5 390 2F AR Y
TETERE DL B bR X 22 OR [A] BH AS  fe Z i A
TR HE AR ELSE 0~12 s BB B KL 17 CEUS 251
A%, EEEEFEEARELEE 0~2.0 s ML, >
2.0~3.5 s WM, >3.5~50s FH{,>50~
6.5 sH&E, >6.5~8.0 s NIk, >8.0s W4,
BT 9bk U 445 2 JokoRH 35 8 Dy £ R 1 I € 08, S T AH 4
BN B E SR 0 T 5 e 3R A Ik L 2 1 B2 1) i LA
FEF ] Sy 2 H0n) AR @KL Bl CEUS 2 80k
BA .,

L3 KGN il 2 4% 4 B A VA A
1% AFAEBE R 1 4% AT B R e 207 . WS 3 A
i3 45 COWE 1 15 AH - 20 JDIORH HE T Qb 2 485 N AL 1% L83
o0 €0 Bl A A A g SR SR ) | Bl KO B S o A E
(IR AU 20 8 8, 38 B4R L 2 Fh Bl 8 5
S HE VB 3R s OFE TS B S SIE T Gk EL 2
PR TIC 5 T DX L X S T OO L2 45 o8 A7 e IR T
DX B T A X

L4 it R H SPSS 17.0 4t Mk 14
ARBTG5 R, 4 4 CEUS 28U 545 3 1
B K . P<<0. 05 22 A Goit 220 s 4 4[] W
P LR o K 55 B IE o« ZKOF, P<<0. 008 2 5
B G F R, AR R BRGSOk BN T 3 A 4 A5
HAIE N R R A Sk R 4L A JF B4l DA
Bl AR HE o R Bl KA B S5 AH HE T R 2 ok
Kappa K50 HLHE 2 2H ZH08R 5 0 BLES R0 — Bk,
Kappa=0.75 W 8] — B PE4f,0. 75> Kappa=0. 4
— ], Kappa<<O. 4 —EHME,

2 BR

2.1 CEUS B2H 44 4 4 CEUS &5 1% 45
HRWFE 1., 4 AN MHSEEDSEIEER A5
TH2F R (P 320, 05) , P HLASEAS 5 Ry 6 A4 21 (& 1
) SR A (E 3) IR (& OS54 (R 5 555



« 1808 - i E R AR R 2017 AR5 33 %45 12 ] Chin ] Med Imaging Technol, 2017, Vol 33, No 12
#1 44 CEUS SEBURE R (V60) ]
AR RSB
20 51
Bl Bk AH T T SIS S TR E Yy o) AN B

S PR3 A 4 (n=30) 26(86.67) 4(13.33) 22(73.33) 8(26.67)
ZER A (n=23) 15(65. 22) 8(34.78) 2(8.70) 21(91. 30)
A (n=32) 8(25.00) 24(75.00) 6(18.75) 26(81. 25)
IR 2 (n=26) 8(30.77) 18(69. 23) 21(80.77) 5(19.23)
it 57(51. 35) 54(48. 65) 51(45. 95) 60(54. 05)

¥ {H 30. 051 44.136

P <<0. 001 <0.001

B BEL,26%, TS
WELES  CEUS 2 80 {5 5 3l koM K 5 00 AH I8 T L b LU 45 N 20 A 20 1 L B Je sk

ARG AR s B, CEUS S USRS L 5% 21 H I B 10 )y iR 9 2 o D 998 22 b 98 3 40 X 5 e | W 0 S AR 1R 1 1 IXC
ATRBY AR s B CEUS 2 80UR{G UL £ P4 I8 7 6 3 A1 21 4 2% B 60 20 JikoRE 0 1 X 15 ki = G0k 7 o0 A
B 5 BFEL.46 5 REES TR A KB A RE ;B CEUS S 8URR 2 3 BRAHHE U b e S 15

% URELES B /NI EL 40 1 b B2
2 I LS BOMTHE T X
SIS EIE RIS AN - 9§ gl

ZHVE VE BT A H R 22 R A et 2 B (P #1<C0. 008) 5
FC R PERE 2 5 A5 SR R A S A
HUEBAET S ELREZRAESITEE L (P
¥1<20.008) ,
2.2 ROBMHASHE-SE 24 CEUS Z2HE
(8 T L I A LR 22 S A e i o T L (o =27 462, P<<
0.05),2 HIEFEW S EILEZ R ERITHE X (f =
0.018,P>0.05), CEUS Z ¥ L2 Wi K %Mk
[ 235 55 55 R 245 2R 1) — SOk v AT
3 itig

CEUS 0] 52 i 3 45 9k U0 285 79 1l 45 0 A K 38 v 4

CEUS 28U 1% 5 Sl KM VE 192 , 9k 4 205 PR 40 A 20 8 I 2

B2 HBEHE. 39 %, Nk
BAE .43 8, R E R e e B R e
B4 EHEYH.60

B3

ik s TS TORH AT T B A s A L 5 P O T T R
DU, H TR CLAE B R 28 B, A5 /N S
SRAR AT UL T 22 B RGO TP R AR B A M U 2 45 BT
RO WO A UL Sl KO R A ZE 4 4
FE L SRR L2 3 KA A 5 s o ELAH B H Al IE 25
I SR BRI B Bosh koA S B B 245 B A R
il i M 1), BF 2 R W CEUS 2 8O 1% 2 o
<73 e I WE SRy Ak A 38 A 45 5T A DR T Sl Tk 9 T A R
PRI B J 2 4 A 8 TR A TR CEUS
SRR IEE 111 5] 00 3k 2 45 Bob KR8 3 L B AE IR
Haz Wi f



H [ BE A AR AR 2017 4E58 33 %5 12 8] Chin ] Med Imaging Technol,2017, Vol 33,No 12 e 1809 -

3.1 iHEEAA EWWEEAE 1T TE
FT AT LB E , e 2Bk BN 40 1M
. SR IR B 2 H O R IR R R E AT M
LA B K I R ORL R 2. ARl 26 f
(86. 67 %) S Bl K AHE VE , Wk L5 9 AL JBF B 3 Rl
BT LA TR T B BE 0 X A o A T AL
Hh R SRR 43 B B IXC T 8 A3 A AT R 5 X (A
1) 54 911 (13. 33 %6) 2 8y Jok AH K 5 JoT AH 1 , 35 18
PR e NI A S LA R (N N 2 S E =
A TALRE R B T X (B 2) 5 48R 2 80
PR A I B85 DA I VEE A AR, Bl TR ek S R0 R R
T A IR LA A8 e s P A b S 4 Pt R T R
18, 3 43 X 3ak F1) 52 S5 A A4 L BE 1 0 Sk 6 I
02 ) 5 OO L DA T 2 4 4 A 4 B /N il BT L
AZH 8 ORI SIHEE  Horh 3 B8 1 48 M s vy M 1
Az 2 B SUIRBEE R I 2 A L2 Bl PR R A Ak 1
5] 200 AT 1 A L 5 2 A 00 SRy bk EL 2 P R D A Lk e P 3R
BE % 5 U TR T B

3.2 HEAEAL HEEAT BRI B EE T A T BRI
BE B WATUIT 40 6 1) 3 1 R DR 2F oo B AR T B R
FF A= ik 45 P9 IE A ) 5 G PR A g o A
(IRE 1. A4 91.30% (21/23) [ ik 15 4% 5 R 2449 3
5L 8. 70%0(2/23) 5 3457 v 5 LY 9k 11 &5 rh ok
AT DL RV R B X, AT RE S T A IR AR B Ak kR
JE B WAL IR BED) . (HA A 65.22% (15/23) 5 5 Bk M
TV SR X3 /b D S o R R O A DL D 1 R
O HEREIX (B 5), A% 34. 78 % (8/23) R UL 5 Jit AH 1
22 A AR 7 DX 0 A 45 A% 1A 28 B s 72 1 AF X = 1l
HIX,

3.3 EERLAL IR 4 MR AR L 4 N R A L 2R K
HERE IR I 1E R 0L 32 BB RS AL RN IR [ A
Jo 20 e ok B A B Bk L IR . A4 81. 25 %6 (26/
32MWRE AN B A S HETE L {H 75,002 (24/32) &
Bl KA e 52 A HE VE s R L 45 N R A R X R AT
B B0 Bl KA T (R A B DX % R IR v X
PN A L 0 A S TR AT v (IR 3) 4 I O 5 B 1 i B
L5 9h B 5 4% 114 T 22 S5 AR 42 ( P<<0. 008) , 41 il 45 /1N (1)
BT AR T TR I A R T R R N IR R DX R
3.4 WREVEEAL BLAUAY K L A5k 9 CEUS RN
YRUB Xy OS] MR, b BVE B B XD, A4
80.77%(21/26) RIS MEWE . 5 LR BFI 45 R M AT
fRAE 69. 23 % (18/26) 1 itk L 45 £ 2h Ik AH I 5 i AH
T BV 5c T 2 i ) bk T 5 PN 2 R R SR B B Y B SR

S X 4D, SR R TR A gE O i T U B R
RURRAE N 45 P 1 B 3 48 (9 1 %, CDFI & CEUS ¥R
45 i i B A 8 o L (] CEUS S 8084 T 5 3
I B 235 D R 1 3 A A 3 R R RS G B 3k Y IX B IR AR 4
Sk R 5 R R T A T 2 R I S (P<
0.008) . W Ay bk L4988 N IR B g it &F A 21 434 A= i
77 A g 1) ST R Ak B0k 6 X 8 418 T A £ I 4 32 1 B v
AANEIEE T 5 S50 V8 A 0

B2 UARBESE 77,36 % (41/53) B YLK ELSE T8 ik
A PR S R HE VL T 72, 41% (42/58) PRk I 45 T
SR AT A 5 ) T SE 3R Y X8R B
TR VE B X ot G s I T X . BE AR A AT R R R
P 1 A bR B 2 R R AR L A A S e R Mk 1 2
VIR 258 XLE & . 55 5 IRIHE < T A8 BF 58 & 3 CEUS
ZRUSAR V1 B AH 25 5 P H 4 1 X 433X 4 Bl AR
(B 8 A S BE AR IR 2 8 o 0 T e R AE 5 2 L
T I B PR I L 8 R 5 A%, AR A A 5 v B R A T DL 1
AR A4 R AR T R AR RS M U O 5 R S TR R
o HR (18 235 A v e mT L K T RRE G B SRR R
oAt A /0N T ARURE T A8 1 0 L 25 T 25 A S BUs & b
F14) T8 B R R AE A 20 5 5]

I B 85 PR BRI o T A B 5 PR O R T DN, S B 2%
IR L 235 P A DX 5 ] 30 T A O 45 S U X 1 3 5 25
PRI 5 L5 308 5% 0 a0E A BB F9) DRt ok 394 o 1 7
SRR PR, R R B GG i R Y 2 G TR R R TR
55 9 IO I 0 S AT JCVE R BB (AR AR AE R
W25 J5 FAE ROBYEIR A R AFE R X E &, CEUS
ZRURAG I > T LB T M 0 IR A 25 5L % LT M
Hb ST 3 5 R R A U B 6 L B BE N A R TR
R ) T S AR B R T 48 R T P o 72 ] 9 3 S A 1) 48
P2 58 SR T R P e D P Y O L S R
WA RS B I8 VR AT ik Ik 1 235 1M 3 2 ) 2 44k T
BT

[ 5% 3Tk ]

[1] LiL, Mori S, Kodama M, et al. Enhanced sonographic imaging
to diagnose lymph node metastasis: Importance of blood vessel
volume and density. Cancer Res, 2013,73(7):2082-2092.

[2] Wakui N, Takayama R, Kamiyama N, et al. Arrival time para-
metric imaging using Sonazoid-enhanced ultrasonography is useful
for the detection of spoke-wheel patterns of focal nodular hyper-
plasia smaller than 3 cm. Exp Ther Med, 2013,5(6):1551-1554.

[3] Noro A, Nakamura T, Hirai T, et al. Impact of parametric ima-



e 1810 - o E B 2R R B R 2017 4E58 33 #5258 12 8] Chin ] Med Imaging Technol, 2017, Vol 33,No 12

ging on contrast-enhanced ultrasound of breast cancer. ] Med Ul- (9] AN . AT - 2. R 2 SO A AR RO 2 . ) -
trason (2001), 2016,43(2):227-235. IR AL, 2012:162-178.

[4] Slapa RZ, Kasperlik-Zaluska AA, Migda BA, et al. Application [10] Stramare R, Scagliori E, Mannucci MA, et al. The role of con-
of parametric ultrasound contrast agent perfusion studies for dif- trast-enhanced gray-scale ultrasonography in the differential di-
ferentiation of hyperplastic adrenal nodules from adenomas-Initial agnosis of superficial lymph nodes. Ultrasound Q, 2010,26(1):
study. Eur J Radiol, 2015,84(8):1432-1435. 45-51.

[5] Rubaltelli L., Khadivi Y, Tregnaghi A, at al. Evaluation of [11]  TEwese, XET, Wk 28, 45 8000k B0 4% Ik B 080 B2 o [l 7 % HG g Bt
lymph node perfusion using continuous mode harmonic ultrasound LAt A A R G S PR 2R, 2013, 29(8) :676-680.
with a second-generation contrast agent. J Ultrasound Med, [12] MM, PROL R . bk B 98 05 B2 W I3 . ) N« 7 AR B Hh AL
2004,23(6):829-836. 2010:249

[6] Cui XW, Jenssen C, Saftoiu A, et al. New ultrasound techniques [13] Ying M, Bhatia KS, Lee YP, et al. Review of ultrasonography
for lymph node evaluation. World J Gastroenterol, 2013,19(30): of malignant neck nodes: Grayscale, Doppler, contrast enhance-
4850-4860. ment and elastography. Cancer Imaging, 2014, 13(4):658-669.

[7] Slaisova R, Benda K, Jarkovsky J, et al. Contrast-enhanced ul- [14] Poanta L, Serban O, Pascu I, et al. The place of CEUS in dis-
trasonography compared to gray-scale and power doppler in the di- tinguishing benign from malignant cervical lymph nodes: A pro-
agnosis of peripheral lymphadenopathy. Eur J Radiol, 2013, 82 spective study. Med Ultrason, 2014,16(1):7-14.

(4):693-698. [15] Yu M, Liu Q, Song HP, et al. Clinical application of contrast-

[8] Fmegg, LhFE . RALH, kaE, & =4l AE A& &P Mg enhanced ultrasonography in diagnosis of superficial lymphade-
R AN ST L 45 0 U A AT A I R SR S AR R 2016, 32(8) nopathy. J Ultrasound Med, 2010,29(5):735-740.

1195-1199.

NWERNERNERERVEAREANERENENEUE RN RERERERE VRN RO RO RN

WERERVERLERERE R RVERERERERE (LR (RS

CR RS AT 2 - A% ) W Rl AERS 3 3%

(AR AT 2 B T 24 35 ) (TS . ISSN 2095-5782,CN 11-9339/R) B T T 2013 4E, th F %K PA 4%+
BT IEESE S FDIN ANEE LA ARIAT], R REESHH E SN AR ENE FFARTY. S5
B R B BB LR S5 B AT R R DGR AU 2 B AT R AT M. 24RE SN ZE L AR 80 T A A,
K16 FFA, 4l WR 4% B, B RIDRS B ] 3 B

AR ) 32 BB A A LA A A R A AR AR LA A AU I DR B BT R L [ B IR A A B A
N ZERHE B R 2 (BRSSO T A S BUR . )T R A AR R R 2 AR R I R 48 58 2 ) 38
WA .

A1z 38 0 SCF S E T M A I 2 R, SEE T R SO R IS SR SO S A . R T
NS 5 T B R dn GRS IR IR IE RIS E SRR DT AR SRR UFRLTIIT SR AR R .

PEFE TR 2 I G 2 I TS 2, I PIXS 2 mT DO BRSNS, R 2 R

T A I3 http: //zhjrfsxdzzz. paperopen. com™ #1007 4b R 2#OF 5 “ I TR R, HUAF 5 & 2 HRAE
zhjrfsx@163. com B AT, & P 2 f5 2 B Rl 52

il 2 - 300190 Mok s KT X 48 10 5 2 #% 204 =
H 3% . 022-87087067 Ml46 : zhjrisx@163. com

M4k . www. zhjrfsxdzzz. paperopen. com



