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[Abstract] Objective To establish a dual contrast-enhanced ultrasonography (DCEUS) method for diagnosing the upper
urinary tract obstructive diseases, and to discuss the diagnosis criterion and value. Methods A total of 147 patients with upper
urinary tract obstructive diseases underwent dual contrast-enhanced ultrasound examination. A dose of SonoVue solution was
directly injected into the renal pelvis via the puncture tube, and the antegrade contrast agent movement within the upper urinary
tract was continuously monitored under CPS mode. Meanwhile, intravenous contrast-enhanced ultrasound was performed to
observe the capillary filling of the urinary tract and surrounding structures, that is what we called DCEUS. And all the patient
received magnetic resonance urography (MRU) and urinary contrast-enhanced CT within one week. With the operative findings
and/or postoperative pathology taken as the golden standard, the accuracies of DCEUS and MRU in diagnosing the obstructive
levels and severity of upper urinary tract obstruction were compared, and the accuracies of DCEUS and contrast-enhanced CT in

diagnosing causes of the obstruction were compared. Results (1) The accuracy of DCEUS in revealing the obstructive levels

[KFBH] 2013-07-12 [(#EZHH] 2013-08-20

[BE£mB] 4E A+ RELSTH2008-3-005). Supported by Key Project of Science and Technology Bureau of Jinhua(2008-3-005).
[E&®EN] # &, F(FE. E-mail: vanny2002@ sina. com

A [F] 55 —4E# (Co-first authors).

* 3 {5 VE # (Corresponding author). Tel: 021-81886051, E-mail: ultramez@ sina. com



e 142 -

BOFEERF¥M 20144E 2 AL 35 &

were 100% , showing no significant difference with MRU(98. 6% ) (P>>0.05). (2) The accuracy of DCEUS in evaluating the

severity of upper urinary tract obstruction was 98. 6% , which was significantly better than that of MRU(89. 8%, P<C0. 01).

(3) The accuracy of DCEUS in diagnosing the obstructive causes was 93. 2% , showing no significant difference with contrast-

enhanced CT (93.9%, P>>0.05). (4) No complications were found during renal pelvis puncture or administration of SonoVue

in the 147 patients.and no late complications were noticed during 1-6 months ultrasound follow-up in the 143 patients who were

followed up. Conclusion DCEUS is a safe, effective method; it can accurately locate the upper urinary tract obstruction and

help to make qualitative diagnosis, and combination with percutaneous nephrostomy can yield even better clinical values.
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Tab 1 Comparison of DCEUS and MRU in diagnosing

the level and severity of upper urinary tract obstruction

Label N DCEUS 2 (%) MRU n( %)
Obstructive level® 147 147(100) 144(98.0)
Upper ureter 36 36(100) 36(100)
Middle ureter 45 45(100) 45(100)
Lower ureter 66 66(100) 63(95.5)
Obstructive severity” 147 145(98. 6) 132(89. 8)
Complete 62 62(100) 62(100)
Incomplete 85 83(97.6) 70(82.4)
DCEUS: Dual contrast-enhanced ultrasound; CTU.

Computed tomography urography. *: y*=0.02, P>0. 05;

" x*=10.42, P<C0.01

% 2 DCEUS 5 CTU £ i kIR B8 4 BE 7% B B9 bk 5%
Tab 2 Comparison of DCEUS and CTU in diagnosing

causes of upper urinary tract obstruction

Obstructive entities N DCEUS n(%)  CTU a(%)
Tumor 42 39(92.9) 40(95.2)
Calculus 16 13(81.3) 13(81. 3)
Benign stricture 44 42(95.5) 42(95.5)
Extrinsic compression 22 20090. 9) 20090. 9)
Congenital heteroplasia 13 13(100) 13(100)
Traumatic stricture 10 10(100) 10(100)
Total accuracy® 147 137(93.2) 138(93.9)

DCEUS:. Dual contrast-enhanced ultrasound; CTU. Com-

puted urography. *: y*=0.06, P>>0.05
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Fig 1 Intravenous CEUS of micro-carcinoma at the ureteral oriffice and surgical specimen
A: The distal ureteral hypoechoic solid lesion shows no blood signal (arrow); B: Baseline sonogram before CEUS(arrow); C:
CEUS sonogram, the lesion is diffusely enhanced (arrow); D: MRU, right ureter is markedly dilated, without signal on the

end segment (arrow); E: Surgical specimen. CEUS: Contrast-enhanced ultrasonography; MRU: Magnetic resonance urography
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Fig 2 Upper urinary tract CEUS of hydronephrosis J5 A (L 7) °
caused by upper ureteral calculus 2.3.6 EEMEREERYLSOE KEEWMRE Y

1: SonoVue in renal fistula; 2: SonoVue in renal collecting MBEE WIRERBMAREME G REERE, B
system and upper ureter; 3: Intraluminal filling defect on the VM E RIS — B %E, WIRE SR

upper ureter (calculus site); 4: SonoVue in the following W4 11 I AT UL 38 52 550 N PR & s B e 2 W& 1 4b
ureter. CEUS.: Contrast-enhanced ultrasonography BB (A 8),

B3 ARETREEUEREFERMREMRE CEUSFRERFRTAE

Fig 3 CEUS of physiological stricture and pathological stricture of the middle ureter and surgical specimen

A Upper urinary tract CEUS shows the 2™ physiological stricture (arrow) ; B: Upper urinary tract CEUS shows that the ure-
ter was seriously narrowed (arrow); C: SonoVue shows in bladder (BL)-the ureter was incompletely obstructed; D: Surgical
specimen, the markedly thickened ureteral wall. Pathologic diagnosis reveales segmental submucous inflammation and fibropla-

sias. CEUS.: Contrast-enhanced ultrasonography; LUR: Lower ureter
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Fig 4 DCEUS of the lower ureteral benign stricture
A Gray-scale sonogram, the ureter is dilated and the end segment becomes narrowed (arrow); B: Upper urinary tract CEUS,
the ureter is dilated and the ureteral opening is narrow; C, D: Intravenous CEUS, no solid lesion at the narrow site (arrow).

DCEUS:.: Dcul contrast-enhanced ultrasonography; CEUS: Contrast-enhanced ultrasonography

5 SMEMEBEEIRERK DCEUS K&
Fig 5 DCEUS of hydronephrosis caused by extrinsic compression
A Upper-middle ureter is markedly dilated (open arrow), lumen near the second physiological stricture disappeares and a hypoechoic le-
sion is found (closed arrow) ; B: Intravenous CEUS, the lesion is outside the ureter and the ureter is sharply compressed (arrow); C:
Upper urinary tract CEUS, the compressed segment shows weak signal of SonoVue (closed arrow) , and the following ureter shows ob-
vious signal (open arrow)-incompletely obstructed. DCEUS; Daul contrast-enhanced ultrasonography; CEUS: Contrast-enhanced ultra-

sonography

B 6 EWREESKER CEUS\MRU RFARIREHE
Fig 6 Upper urinary tract CEUS, MRU and sample of megaureter

A: MRU 3D dimensional reconstruction, the whole ureter is extremely dilated and twisted, and the arrow is the obstructed site; B; Up-
per urinary tract CEUS, the whole ureter is extremely dilated and twisted, and SonoVue is never showed in bladder (BL)-the lower ure-
ter is completely obstructed; C: Operative sample, right megaureter. CEUS. Contrast-enhanced ultrasonography; MRU. Magnetic res-

onance urography
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B7 =&MEEEHRER CEUS
Fig 7 Upper urinary tract CEUS of complete duplication of kidney
A: Confirmed complete duplication of kidney, 1=mild hydronephrosis of the upper kidney, 2=mild hydronephrosis of the lower kid-
ney; B: MRU, renal collecting system is dilated, without typical performance of complete duplication of kidney, and with weak signal
of ureter; C: Ureter CEUS through the lower renal pelvis, the lumen of ureter (arrow) is large and SonoVue flow into the bladder easi-
ly; D: Ectopic opening of the upper ureter but still to bladder, the lumen of ureter is small and SonoVue flows into bladder slowly, con-

sistent with ectopic ureteral orifice and stenosis. 1= SonoVue from upper ureter, 2= SonoVue from lower ureter, 3= Lower ureter.

CEUS:; Contrast-enhanced ultrasonography; MRU.; Magnetic resonance urography

B8 HEKEMRAEHRKRERBEYEOR CEUS

Fig 8 CEUS of ureter-ileum anastomotic leakage

after ileal neobladders
A Ureter (closed arrow)-ileum(open arrow) anastomotic stoma
is normal, SonoVue flows into ileum from ureter; B: Anastomot-
ic leakage occurs and SonoVue leaks into the surrounding tissue
space around ileum (closed arrow), which is drained by the ab-

dominal drainage tube (open arrow)
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