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Value of Real-time Three-dimensional Contrast-Enhanced Ultrasound in Detecting the
Amount of Renal Artery and Arterial Vascular Complication of Renal Allograft
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Abstract: [Objective] To explore the diagnostic value of real-time three-dimensional contrast-enhanced ultrasound (3D-CEUS)
in assessing the amount of renal artery (RA) and detecting arterial vascular complications (VC) in renal allograft. [Methods] Two-
dimensional contrast-enhanced ultrasound (2D-CEUS) and real-time 3D-CEUS imaging of 30 allograft patients were analyzed
retrospectively. Computed tomography angiography (CTA)/digital subtraction angiography (DSA)/surgery record were set as reference
standard, and diagnostic capability and confidence grade of 2D-CEUS (Method 1) and 2D-CEUS combined with real-time 3D-CEUS
(Method 2) in detecting the amount of RAs and post-operation arterial VC were compared. The X’ test was used to compare the
diagnostic accuracy of RA diagnosis between 2 methods. McNemar and x? test was used to evaluate differences in sensitivity (Sen),
specificity (Spe), accuracy (ACC) in graft arterial VC between 2 methods. Rank sum test was used to assess difference between 2
methods in diagnostic confidence grade. [ Results] 1. Evaluation of amount RA 16 of 28 patients have single RA, two RA in 9, >2RA
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in3cases. There was a significant difference between 2 methods in displaying two or more RA (P = 0 .031). 2.Diagnostic capability
and confidence in arterial VC 24 of 30 cases have no VC, transplant renal artery stenosis (TRAS) was confirmed in 2 cases, arterial
thrombosis in 2 cases, one case with intra-renal arteriovenous fistula, focal infarction in 1 case. Sen, Spe, ACC of diagnosis in

arterial VC were 66.67% , 87.50% , 83.33% (method 1) and 83.33%, 91.67% , 90.00% (method 2) (P>0.05). There was a

significant difference in diagnostic confidence between 2 methods in arterial VC (P = 0.019).  [Conclusion] Real-time 3D-CEUS

combined with 2D-CEUS might improve =2RAs displaying and arterial VC detecting, moreover, it would increase confidence in

diagnosis.
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Table 1 Materials and parameters of CEUS

2D-CEUS Real-time 3D-CEUS

Aplio500 with Probe 6CV1 (Toshiba, Japan)

Equipment
Ultrasound contrast agents (UCA) SonoVue (Bracco, Ttaly)
Dosage of UCA 1.2 mLL 0.8 mL

L Agents was applied at an uniform and slow velocity through antecubital vein in 5s
Bolus injection method i )
without normal saline

Technology of imaging Contrast Harmonic Imaging (CHI)

Mechanical index 0.06 0.08
Imaging frequency 3.0 MHz 3.5 MHz
Frame 10 fps 1.5 vps
Dynamic range 55 dB 55 dB

Volume — 45°
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Table 2 Comparison of the diagnostic accuracy of

2 methods in RA (n=28)

Method 1 Method 2 P value
Single RA  15/16(93.75%) 15/16(93.75%) 0.347
2 RA 3/9(33.33%) 7/9(77.78%) 0.153
>2 RA 2/3(66.67%) 2/3(66.67%) 1.000
=2 RA 5/12(41.67%) 9/12(75.00%) 0.031
Total 20/28(71.43%) 24/28(85.71%)  0.329

2.2 FMFEIBEEEKE VC Kl

30 i) B b 24 BB E TS K E Ve, #hi2
TRAS 4 2 6 (# 3), skt 2 4], ik 1
], Jey kAR BE 1 41,

PRI 2 B sh ikt Ve iz Wk hg
SR 2 FA A G2 E (P> 0.05;% 3,
4) , ABAEZ W IEf B B R, P kT sl ik
VC MZWifE O 2R BA SR (P= 0.019,
#£5),

®3 WWMAESHBESHIE VCHER
Table 3 Results of 2 methods in VC (n=30)

Reference Method 1 Method 2

Total
standard + - + _
+ 4 2 5 1 6
- 3 21 2 22 24
Total 7 23 7 23 30
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2 RAs can be displayed clearly by real-time 3D-CEUS, one of them travelling tortuous (case 1).

B 1 SER 3D-CEUS 3t 2 %48 & B 3hEkHiS B
Fig.1 Diagnosis of 2RAs by real-time 3D—CEUS in renal allograft

There are 4 RAs in allograft.2 branches converge (red arrow) a main vessel, and parallel anastomosis to the external iliac artery with another 2
RAs (case 2).
B2 3Xif 3D-CEUS 3t 4 X %48 'E B EhBkE9S i
Fig.2 Diagnosis of 4RAs by real-time 3D-CEUS in renal allograft

A patient was diagnosed as TRAS by 2D-CEUS (3A) and real-time 3D-CEUS (3B), who was confirmed by DSA. CEUS was repeated after stent

implantation (3C and 3D), displaying circulation of RA without stenosis or thrombus (case 3).

E 3 SKEf 3D-CEUS X #1488 Bk ERTRIEH 2R
Fig.3 Displaying of TRAS before and after therapy by real-time 3D-CEUS

magneti(' resonance angiography, CTA/MRA) M %
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7 CT M MR Ifil % 5 ## (computed tomography/ A T AR R A T, BRI T AR I
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Table 4 Comparison of the diagnostic efficacy of

2 methods in VC (n= 30)

Sensitivity Specificity Accuracy

Method 1 66.67% 87.50% 83.33%

Method 2 83.33% 91.67% 90.00%
P value 1.000 1.000 0.703

RS PIRINRLZE RS Sk VO B2 IS DX T
Table 5 Comparison of the diagnosis confidence grade of 2
methods in VC

Diagnosis confidence Method 1 Method 1
Grade 1 5 0
Grade 2 11 9
Grade 3 9 18
Total 25 27

There was a significant difference in diagnostic confidence

between 2 methods in arterial VC (P = 0.019).
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