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Correlation of CEUS and microvessel density in
inverted papilloma of bladder and bladder
urothelial carcinoma
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[Abstract] Objective To explore the correlation between time-intensity curve (TIC) parameters of CEUS and microvessel
density (MVD) of inverted papilloma of bladder (IPB) and bladder urothelial carcinoma (BUC). Methods Clinical and
CEUS characteristics of 30 patients with IPB and 50 patients with BUC confirmed by pathology were retrospectively ana-
lyzed. CEUS TIC parameters included rise time (RT), mean transit time (MTT), peak intensiy (PI), time from peak to
one half (TPH), wash in slope (WIS), time to peak (TP), semi-descending slope (DS) were acquired by QLab software
and statistical analysis was carried out. The MVD of the resectioned tissue specimens were quantified via immunohisto-
chemistry for CD34 and the correlation with CEUS TIC parameters was investigated. Results In CEUS quantitative pa-
rameters, PI, TPH, TP and DS had statistical significance in IPB and BUC (all P<C0.05). MVD of BUC was obviously
higher than that of IPB (P<C0. 05); TPH and DS both correlated with MVD (r,=0. 74, —0. 81, both P<C0. 05). Conclu-
sion CEUS characteristics has certain clinical value in identification of IPB and BUC. TIC parameters of CEUS can reflect
the MVD of IPB and BUC.

[Key words] Papilloma, inverted; Bladder urothelial carcinoma; Microvessel density; Contrast media; Ultrasonography

DOI: 10. 13929/j. 1003-3289. 201609111

R Bt 9 B M L SR A0 B Bt Pk % £ B2 CEUS 5§
I B YA KR

FEERBAEE"E OWL.HE M
(FEER¥E-WEEREFRL Y M & 330006)

[ ZE] B8 FEWHEM A 8RR (IPB) 5 B IR - 598 1% (BUC) CEUS B 8]-5 & ith 2k (T1C) 241 5 il
WHE(MVD) BYARSCE . Fo5E  WBME 43 BT 209 B1UIE 52 19 IPB 2 2% 30 6 F1 BUC 3% 50 1 41 JK Al CEUS £ 81, %
QLab 2 Hr #4345 IPB Al BUC 19 TIC Z 4, & [ FH i E] (RT) L F- 37 3% B B E] (MTT) | 068 58 & (PD | 2F Pk Bk ) ]
(TPH) . L FH AR (WIS) AW ] (TP) [ APR (DS, I AT T2 b . W F RArA$EFTHE CD34 H T f 4l 1k
Y@l 5 MVD, 208 CEUS 19 TIC 2405 MVD M CH: . &R IPB fil BUC 1y CEUS & & &4, PL.TPH.TP.DS
Ho#5 22 S A Gi it 23 X (P<<0.05) ., BUC By MVD B %5 T IPB(P<0. 05), 4% TIC Z%0#, TPH #1 DS 5 MVD # 1%
TEAE G (1, =0.74,—0. 81, P #<C0. 05) ., #if CEUSZE IPB 5 BUC W42 Wi BA — & I IR TIC 4]
SE VT AN R P9 RS A B O

[E&TE] LA AT H (2015BBG70234) ,

[E—1EE] WEM 992, TLV LA R+ . BF5E 05 1 G AL 75 i 12 . E-mail: 411525626@qq. com
[BEEE] AZS . i E KES— MR E B84 R 330006, E-mail: zhouaiyun1960@163. com

[#= BH#I] 2016-09-26 [f&E HH#I] 2017-02-16



[ BE2F AR AR 2017 4E58 33 %5 5 ] Chin ] Med Imaging Technol,2017, Vol 33,No 5 o 757

[RIA ] FLICRIET TR s 1% e b B L B8 & BRI 78 88 B 5 3 5 0 5 o 75 A A

(RESES] R737.14; R445.1 [XEKFRIREE] A
AR AR 5% IO PR i b R 9 S M R R 0 9 &R G B DG IR
b B bR 3 R Sk AR R AR RE S R A 1] R | e L
RIS ORI 4 AL IR IR e L R g L B
R b J2 95 (bladder urothelial carcinoma, BUC) 7E i
o 95 g S AR v e DL, 290 90U DL b SRR A
KR E L WU 25, e 00 B 7L Sk R (inverted
papilloma of bladder, IPB) J&—# /b IL i JR #& #% 17 I
e AR I, AN 5 B kR AR L AL 2 TR e
6.0%. HF IPB fil BUC Wl IR XG4 KMIA
W5 AR Bl 22 &b R AT IPB 5 i%12 8 BUC™ . im4E 3k,
b CEUS iR py P & e, HEi &z i T
JUE | FF bR i 23 7 1 G A (HCR T CEUS % 31 IPB
1 BUC B 38 F 0L . f3f 1 % %8 B (microvessel densi-
ty, MVD)YE Sy P4 i 96 il 48 A 0 — 4> 5 2246 4
55 g (s R R KW A VIO R L AR B 9T
1 CEUS & & 7+ 7 IPB #l BUC, I #£ i CEUS 5 H:
MVD 48 1
1 #EREFRE
L1 — %R i 2009 4F 9 H—2016 4F 3 H KBt
ARHi#HZ CEUS & & H 28 T AR 3 B bt 53 16 A5 s 21 E
S22 IPB A1 BUC 0 835, 34 0 B, HEBR BE A A 95 e
JAO S NG A T 42 A2 AT AR TR B A R T L BOA ™
2y B0 M A R e R . TPB 4 30 9, 5 25
i, 4 5 i, AF % 27~66 2, P (53.5£5.2) %, 24
5] R 2% 30 G 9 1 PR HIR I JR 5 6 48] A HE PR PRI HE PR
BEHCAE AR s BUC 41 50 i), 55 38 91, 4 12 il , 4F- % 34
~76 % (64, 31+8.2) %, I PR B JC 9 1 1 bR
33 M) R B RECRE 7 8] . T g P PR A I DR B RO 6
), 0 B S AR 4
1.2 X851 R Philips 1U22 £ 5% (0, £ 3% 18
FAZWL, C5-1 M BEFR L A% 3. 0~5.0 MHz, it &
Sei CEUS VGRS A HLBHE £ 0. 08, 46 A i Vg
A8 1 B 70 B e L e AT R I S R B R AR ) T S )

[(XEHS]

1003-3289(2017)05-0756-04

e 22 38 2 R, 28 ) i DK PR GH AT 3 3 52 7] (SonoVue)
2.4 ml, J5 BREEAEFER K 5.0 ml, U £ R 5E A 0
2 VP 2 R B L SR AR ) S IR [B) 3 min, I A S /A7 T
& 2T
1.3 EIMRALH e8P T i F 5 X AR 8 ROIT
(5.0 mmX5. 0 mm) , & 3k T AL IR B8 S5 4k, R
QLab J3 # % £ 4k 15 i [a]-5i B2 il £ (time-intensity
curve, TIC) & & 2 8, B & L Ft i [A] (rise time,
RT) .- 3 8 B} 8] (mean transit time, MTT) | & {8
R JE (peak intensiy, PI). W {H 3R & B 2 B} (8] (time
from peak to one half, TPH) . ik & B} [A] (time to
peak, TP) . ETI# % (wash in slope, WIS) &3 &l
# (semi-descending slope, DS) 4 X} {H .
L4 Sprdfeget  ARFXTAIRATT SP k5 H
A e 42 ey A M 337 2B W) B TT K 28wl B 3D L %
MR & L B AT R AE. MVD 11402 I Weider
SEUR I MR BT 100 RO N R Y) B, 1
FE 5 IR P I T e Y DX B AR BE R
15 200 %88 T THEC A o] 2 5% 00 40 i 2 AR O HEOCh 14
MVD {8 B I A8 JE K T 8 2040 g 42 5 A 1 &
T LA 8 9 05 KL A AN A A Te B30 BT BT B4 AR
MVD T4,
L5 SEit2:8r R SPSS 19. 0 43t 4 #4174, 1IE
oA IR, &+ s R, IPB M1 BUC 455 i
S BRI Sk S FEAS ¢ K56 5 4% TPB A BUC 4
ZHAEI.H MVD A X MER ] Spearman # K 53
Hrs P<<0. 05 AZRA LI 2T L.
2 R

24 CEUS £3 K TIC fh£k WKl 1A 2A,2 4
CEUS iy TIC Z %701 WL 3% 1.1PB 441y PI. TPH Al
TP i+ BUC 4.1 DS KF BUC 4. 2 744 4t
FE X (P ¥<C0.05) ,RT.MTT, WIS 41 ] Hb 45 22 5+
WG it#m L (P ¥>0.05),

%1 BUC#4E PB4 CEUS TIC T E&Z5 MVDHMILE(x+ s

@5 RT PI MTT TPH TP WIS DS MVD(~/ X
(s) (dB) (s) (s) (dB/s) dB/s) 200 55 )
IPBZH(n=30) 7.61£2.98  17.1843.80 38.91+15.38 34.3711.37 26.1344.27  1.9940.82  0.24+0.08  24.5347.76
BUC #H(n=50) 8.6843.81  18.8344.89 38.44+11.87 58.42+18.00 29.43+5.41  1.9840.79  0.1940.07  50.91+20.41
tfl —1.50 —2.43 0.15 —6.56 —2.85 0.09 2.76 —6.78
P 0.138 0.018 0. 881 <0. 001 0. 006 0.931 0. 007 <20. 001




e 758 i E BE 2R R B R 2017 4E5S 33 #2555 8] Chin J Med Imaging Technol,2017, Vol 33,No 5

2 R CD34 #rid
MVD WL & 1B, 2B, BUC 4
MVD B & T IPB 4, 2 %A
it E L (P<<0.05) (£ 1),

CEUS f4 TIP & ¥ .,
TPH.DS 5 MVD 77 78 # ¢ 1
(r, =0.74, — 0.81, P ¥ <
0.05),

3 itig

IPB J& — i/ T, 1) i JR 3R 42
R RV bR A B R D
W, s i i kT AR B
PEZ UL H 0 28 2 o8 9% e i 9
) 6.0%, W BR & 4 M98 1)
2.2%, 1IPB % 9% HL 1 i A B
B — A S 18 P 58 E K )
UK DR A B 45 7 | B b 2R A
Jai i - Bz SR WG A S 0, IF
R A S R N TR PS
A2, IR R EE N A

B 1 BHY.554,1PB AL CEUS 75 i S22 A1 X P ik il " IC S 3 (7 gD B. S e difk
(CD34 G, X 200) 78 f3 I8 43 A1 B M B, s 8 € X 4R CD34 B4 (i) B2 BREH.72
4 ,BUC  A. CEUS 75 i 2 “ P18 18 7 w5 B o (His s 5 B, Sz 414k (CD34 Y (@, X 200) 78
LA o3 A B 4 L A B (6 X8R CD34 R (FD)

R it bR R i SR ACRE R R AT A fiep
Jed 1% FE 0% IO 290 7 A R I8 A BELAE
N SRR IN:E RN R R
B, B g 2 AR [ B il PR A
RGH WICEYEM IR, 5 e fe U kB m . B R % .,
IPB It KR KI5 BUC (11l AIE AR B R 2L oL, Bk = e AiE
PE. HPETEIR T 7 MAF R R 2% 5%, IPB W R &
R GE BRs B VIR L i BUC 75 45 JF i F R . R A
X IPB 5 BUC Ay % 5132 Wi A7 5 2 59 I R AN (E.
AW R H CEUS 2 2 43 #1 8 5% 7 76 5% bt b 783
FOREE R, B 7E %) IPB 5 BUC, A #HF5E F£11,
P T e R 1 A AR T It A A B TR S A R EE AN [
AT R IR OB AR A A K R T AN T A R A T
Bl I L A AT il A AR RN A L T K A
FI T 5 ) 1 5 3R A 95 k9 AS [A) E U 1 B0, CEUS TIC
F2 BV S BORT UL Pk e et A 0 S M . AR
R BLIE 2 Akt CEUS 240h ,RT WIS\ MTT 22
SEIG 2 FE X (P #>0.05) .10 PI. TP, TPH.DS
SIA GEitF (P <20, 05) ,IPB 41 PIE T
BUC 41,IPB 40 TPH #1 TP #/NF BUC 41, 1 DS K
T BUC 41, £ W A7 %} T BUC, IPB £ 3¢ 3 4 41 X “ e
PR ARG R, AT R TR S UL FIL R A
% OBUC 28 9 51 45 v FL AL =F & L i 1PB O B 1

J¥RIRE o o AR, iR H /Dl TPB /9 PLAR T BUC; @
IPB R M i e o 2 it 5 2 ol i 5 O A R A7 g B
FH A ™ 2, AT H B R 7R 38 38 I R W i e, B
IPB 411 TP /NF BUC 4 ; ©@BUC 2y % i . #7 4
L4528 i o 18] 507K i BA S L B0 52 500 78 0l P 3R AR
BB BUC* 2 By R 3, B IPB 4 TPH /N T
BUC 41,DS KT BUC 4,

TREAELH G MM RET . TATAEKR
1~2 mm®, 25 4k 82 A K W75 08 A= i 45 i g 7= L b
JAE) MVD 5 3R e # S T s A % VT OC & L im IR
I E R MVD AR S — 03P A i g8 i 48 A B ) R 4 45
BRI, WF g R B MVD 2 B e B 3 By — Ak sr
SRSl (= ) W =W 7 (v e
2.5 fif. SCHFAENIE T R A BE 2B B D g 0 HE 4 G ek
¥ L.MVD Kz - FF . MVD AT Sk — 30085 4 185 bt g 19
B K e 7% Ae 0 ATUIS HI W ) A bR . AAWESE R
BUC#4 MVD Wl B % T IPB 4H. 2R AL it% 8 X
(P<C0.05), 5 BE A 0 — 2, 1 IR PF £l i g
MVD — 5 2R F 9 B 6 98 4 Ak o A6 00, % 3 2o 7% A 1k



[ BE2F AR AR 2017 4E58 33 %5 5 ] Chin ] Med Imaging Technol,2017, Vol 33,No 5 * 759 -

FARGHRG A H QIR A Rl HA, H 7k %8,
FERT . B, SR — R IO A P ARV R bRl S S
Jit P S A v VA T IO ok e A A R R AR

H T2 W 5 e i 1) 55 B0k A A0 5 | 75 L C T
MRI K B pe4% . CT il MRI 3T BUC 4384 B
P, e H R AN A K R R B A TR A A
E A5 ABAT AN B B4 9, H 2R B L pv A% B B AR S
BF o B BB AT AR A AR AL 20T A7 B 4x g, (0 A
B, 5y H BRI BR T B A A I R 0E L [R) e I bR
WK o) 2 AR W 30 N 2 IO A /b SRR 38 467 AN
SIS R 2 B2 . T CEUS e R H )
i 5% ) S — P 4L Il v 55 ) AN A LSRN, 5 24
Ji B AR AR 5 CEUS A 3 B 5z e fir I8 P %) A ot 3t 9
RO . AWF5E A B BUC 44 MVD B & & F 1PB 44
(P<<0.05), #&/8 MVD M8 8, p R E A E, 5
REAEAF T 45 A A . Rl A58 & 3 TPH.DS 5
MVD S FELER K (r,=0. 74, —0. 81, P ¥7<C0. 05) ,
$EoR CEUS AT 55 g b 1 D0 99 i ok 98 ol 457 A= 8 100 155 40
BV IO i 98 3 R B AR g s R P9 Il A L, MVD
(38 fina AT o a9 A K R 28, Ik, CEUS & &
Gy AT IR AT FH T 52 WA I I e e 96 A ot AR A S A A=
B L o

ABEFE B A L - g [0 5% AR A R A A
T REEA AT 22 rpols (FIE R S5 5T L i — AIE
DRTERESE N

82, CEUS & it 43 B vl B8 48 3ib 2 Bk TPB Al BUC
V1R B L 57 S I e i Y IS 6 L A 4 02 W R T
T A ¢ = I G R (8. [RI i, CEUS 0] 4 o — 100 78 7%
MCR] A A R TG A R BE A R A AR R B
A,

[ 5% 30k ]

[1] Humphrey PA, Moch H, Cubilla AL, et al. The 2016 WHO
Classification of Tumours of the Urinary System and Male Genital
Organs-Part B: Prostate and Bladder Tumours. Eur Urol, 2016,
70(1):106-119.

[2] Ploeg M, Aben KK, Kiemeney LLA. The present and future bur-

(3]

[4]

(6]

7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

den of urinary bladder cancer in the world. World J Urol, 2009,
27(3):289-293.
B, RTTE U, BRAE 4, SRR R S 0012 T IR b o 8 L K R
S MRS AT A g . 1 R AR ER 2015, 31(6) :910-912.
Zhang Y, Zhou P, Tian SM, et al. Usefulness of combined use of
contrast-enhanced ultrasound and TI-RADS classification for the
differentiation of benign from malignant lesions of thyroid nod-
ules. Eur Radiol, 2017,27(4):1527-1536.
TR AL, BT S MR KGR 3 3 6T B IE SR AL
AW LA ZE . P E T RS A AR Ak, 2016, 14(3) ¢
269-271,277.
Huang J, Ma X, Chen X, et al. Microvessel density as a prog-
nostic factor in bladder cancer: A systematic review of literature
and meta-analysis. Cancer Biomark, 2014,14(6):505-514.
Weidner N. Tumoural vascularity as a prognostic factor in cancer
patients: The evidence continues to grow. J Pathol, 1998, 184
(2):119-122.
Takeuchi M, Sasaguri K, Naiki T, et al. MRI findings of invert-
ed urothelial papilloma of the bladder. AJR Am ] Roentgenol,
2015,205(2):311-316.
Cheng L, Zhang S, Alexander R, et al. Sarcomatoid carcinoma of
the urinary bladder: The final common pathway of urothelial car-
cinoma dedifferentiation. Am J Surg Pathol, 2011, 35 (5):
e34-ed6.
AR AT, SO TR I A8 A RS BT R R I A AR BB
I3 T4 ) AR BE 5T 2 . P R B R HOR, 2009, 25 (10):
1899-1902.
Folkman J, Shing Y. Angiogenesis. ] Biol Chem, 1992, 267
(16):10931-10934.
Ajili F, Kacem M, Tounsi H, et al. Prognostic impact of angio-
genesis in nonmuscle invasive bladder cancer as defined by mi-
crovessel density after immunohistochemical staining for CD34.
Ultrastruct Pathol, 2012,36(5):336-342.
S TR YRR, A8 VEGE 5 5% b BR % b B d8 i, A8 2% R K%
TG (9 AH O WF 5. B0 AR WA PR A= B iR 2% 3 2009, 1 (4):
216-218.
Tian D, Hu H, Sun Y, et al. Expression of brainspecific angio-
genesis inhibitor]l and association with p53, microvessel density
and vascular endothelial growth factor in the tissue of human
bladder transitional cell carcinoma. Mol Med Rep, 2015,12(3):
4522-4529.
F, E A B D RE i £ 3 ) i 43 2 e L A R B 1Y
AR PERETT . of [ 5 B 222875, 2007, 23(4) :293-295.



