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[ Abstract ]  Objective  This study aims to investigate thepredictive value of conventional ultrasound combined with
quantitative parameters of contrast-enhanced ultrasound (CEUS) in evaluating the blood perfusion status of transplanted kidney to pre-

dict the survival prognosis of transplanted kidney. Methods A total of 133 patients receiving kidney transplantation in Eastern Thea-

ter Command General Hospital from January 2010 to December 2020
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T B i) 210029 R R ARk ultrasound and CEUS examination during 5-14 days after transplanta-

were retrospectively analyzed. All patients underwent conventional

55— B 12 B R A A (AR ) tion. The primary end point of the study was defined as serum creati-
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after transplantation or progressed to renal graft loss requiring hemodialysis maintenance. The survival time of the transplant kidney was
record. The serum creatinine increased group was defined as serum creatinine increased by more than 50% , vise versa as serum creati-
nine normal group. Univariate Kaplan-Meier method with non-parametric log-rank test and multivariate Cox proportional risk model were
used for comparing the differences of survival time in age, renal function (serum creatinine, uric acid, urea nitrogen, eGFR) , renal
arterials’ resistance index (RI) and quantitative CEUS parameters, including cortical initiation time ( AT), time to peak (TTP),
peak intensity (PI), area under the curve (AUC,,.). Results The survival time of the study population after transplantation was 3-
112. 8 months, the median follow-up time was 12. 9 months, and the mean follow-up time was ( 16. 76+24. 84) months. Univariate Ka-
plan-Meier (Log-rank) test analysis and Cox multivariate survival analysis model showed that interlobular artery RT (OR 3. 765, 95%
CI 1.162-11.539, P=0.016), PI (OR5.053, 95%CI 1. 123-22. 535, P=0.032), AUC,,.(OR 8.955, 95%CI 1. 080-74.227, P=
0.042) in 5-14 days after transplantation and interlobular artery RT (OR 7.392, 95%CI 2. 401-22. 754, P=0.000) in 3 months after
transplantation were independently correlated with survival outcomes. Conclusion Early interlobular artery RI and CEUS quantitative
parameters Pl and AUC,,. are independently correlated with graft survival rate after renal transplantation. Conventional ultrasound with
interlobular artery RI combined with CEUS quantitative parameter PI and AUCy;. can be used to estimate the microcirculation perfusion

status of transplanted kidney within 3 months, which can be used to predict the long-term survival outcomes of patients, thus can help

guide the early prevention and treatment of patients.
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1.2.2 CEUS #% >kH] Siemens Acuson Sequoia
512 A0 28 Wl r 2 Wi, B R A R, 4C1-S
(WFA 1 ~4 MHz) (™ PRk RS B e R AU
T, 76 X5 H Jk #p % 31 ( contrast pulsed sequences,
CPS) #: T 4T CEUS, HLBIR %L 0. 10, 2Bt &
AR AR BRI 5 R IR R A, R
FHE K H| Bracco 23 &) A2 P2 I A 457 4E ( SonoVue ) 1 52
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1.2.3 CEUS a4 KGN SonoLiver
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XIEAEA 5 mm BRIP4 IX (ROD) , 225
S3HT, Sl S 5 5 A]-5 R £ (TIC) |, 45 3]
TRIGRT (A (AT) (IR UERT[E] (TTP) | 4R 14 21 14 06 8] BF
IFR] ( At) | B[R] 3K 06 9 B2 (PL) | M £ T AR
(AUCy) o HEEWME 3 WHCF-IME,

1.3 SEit¥ES SRFH SPSS 22. 0 Beit i, 554
ES A TR ORI B e hn M 22 (w2s ) FROR 4
] LR IS AEAS ¢ K THECPE R T A 401
B FRIR 21 8] FL AR XK 30 58, Fisher KR5S
fif FH R K Kaplan-Meier J5 35 X 5Y 28 5 15 [A] 647
HAE5HT , AESEL Log-rank K563 15 P H, 7E A
ROHrR P<0. 05 MR B E— P AZ R Cox
A9 DX RS A H A R 5 XU, 245 28 DU L (odd
ratio, OR ) Fl 95% ¥ 15 IX [B] ( confidence interval , CI)
TR, VL P<0.05 AZERATIFEL,

2 &4 v

2.1 IGFREFAE LW FE MR 05T 2 Bl 7 ) 8] K
(16.76+24.84) A~ H , ki a4t 38 i & B I
RETRPRAERFIE R K, S Bl F &L T B Ytk
AT R FE A, 4% 90 i) fR A H B Ui (AR H
133 {51 £ 35 i PR Bk b, i 7 s R] P J30) afi  AE 2
Hzm 25 BA BERITHE L (P<0.05) , Fi,
BMI S5 2480 7E 2 W) 22 R ST L (P>0.05)
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F1 IHEREESIHEASHEEELRGEAT/ILER

S
i Hfl(ﬁziiéﬁ ﬂn(@:lizﬁ i P
BTl (s, 1) 21.87429.74  14.71x22.43 3.937  0.049
A (xas, %) 38.11¢11.63  37.81x10.87 1.493 0.138
FERI n (%) ] 5163 0.023

5 32(24.06) 61(45.86)

'S 6(4.51) 34(25.56)
BMI(x4s,ke/m?) 22.1124.51 21.40+4.10  0.562  0.455
IfiL & (x+s, mmHg)

Wi e 134.53£12.12 139.78+16.16 -2.044  0.044

frik e 82.92+8.82  88.08+12.63 -2.299  0.023
YRR ] (x5, h) 9.50+0. 91 9.51£2.55  1.713 0.193
B A] (s, min) 3. 1020. 32 3.06£0.34  0.146  0.703
TG HLA 558 n(%) ] 0.064  0.800

H 10(7.52) 23(17.29)

¥ 18(13.53) 72(54.14)

2.2 BIhEEHHELLE BHARJS 5~14 d BREE
M LEF SRR JRZ A eGFR 7E 2 42 A1 4 5 b 3
Gt L (P<0.05) . BHAE 3 4 H B L
Iif \eGFR 7E 2 HZ W] 22 5 A W E G it 22 L (P<
0.05), Wik2,

x2 NHEZASNEASEEBEEREBSIIEAMIL

B (x+s)
BAASR 5~ 14 d BIfE
MU (mg/dL) 1.43+0. 58 5.21£2.02  -9.675 0.000
JRTR ( umol/L) 372.82+70.37 423.24+147.78 -2.010 0.046
JREA (mg/dL) 25.0713.34  45.68+32.74  -3.751 0.000

eGFR (ml/min/L)
BAAR 34 Bhng

40.04+17.44  31.28+17.22 2.635 0.009

I LT (mg/dL) 1.22+0.67  2.31%1.03  -3.523 0.005
JRFR (pmol/L) 235.82+70.37 252.67495.67  0.678 0.756
RER (mg/dL) 24.1127.56  27.34%8.91 0.586 0.824
eGFR(mL/min/L) 109.02+23.34  94.23+32.54 4,582 0.003

2.3 EMBER CEUS $SELbE 76 MU %
RHRIET  BHARJS 5~ 14 d #AMHE)S £ 3h bk  Besh ik
Kb ek RIAE 2 H2Z W25 HA B EZRIT#E
X (P<0.05) , ARG 3 A~ H AU A3k RI 7E 2
a5 B G148 L (P<0.05), CEUS 2%
PI AUC, JEBMH ARG 5~14 d & 3 MARTE 2 Hz
) 22 5 ¥ B B Gt 27 L (P<0.05) , L3k 3,
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R3 NBHEEASHHASESBEEEENBER
CEUS &L B4 # (x2s)

WUSFEHR AL WIS 4L

A (n=38) (nevs) ‘HPH
BAEASG 5~ 14 dCDFT

T3k RI 0.70+0.08  0.74x0.11 -2.057 0.042
Beglilik R 0.66+0.09  0.70£0.10 -2.143 0.034
R Bk R 0.63+0.08  0.69+0.19 -2.075 0.030
5k RI 0.54+0.20  0.59+0.21 -1.855 0.066
BAEASE 347 CDFI

5 T30k RI 0.75£0.08  0.78£0.11 -1.005 0.186
Bk RI 0.69£0.10  0.70£0.10 -0.275 0.917
ml[E Zifk R 0.63£0.11  0.7120.12 -3.258 0.012
Sk RI 0.56x0.15  0.59:0.20 -1.055 0.188
MHIASR 5~14 dCEUS-TIC

AT(s) 12.10£3.68  13.78+4.89 -1.912 0.058
TTP(s) 22.51£7.94  25.34+7.48 -1.941 0.054
Ai(s) 10.41£6.02  11.56£5.24 -1.101 0.273
PI(dB) 33.7427.30  27.33%6.13  5.152  0.000
AUCyc(dBxs) 1524£125.67 131123245  4.624  0.000
FAEASE 347 CEUS-TIC

AT(s) 12.17#4.36  15.456.39 -1.056 0. 089
TTP(s) 23.3245.73  24.76x7.33 -0.985 0.135
Ai(s) 11.2545.12  10.89+6.45 -0.875 0.350
PI(dB) 36.2446.35 28.3125.64  6.125 0.000

AUC ¢ (dBxs) 1578+112.34 1253+328.42  4.918 0.000

2.4 BEZEERFEHSW I E Kaplan-Meier ( Log-
rank ) £ 56 43 B 25 5 R L [E] Sl Bk R1>0. 80, 5 B
ik R1>0. 80 ,eGFR<60 mL/(min-L) LA & PI<30
dB ,AUC,, =1000 ( dBxs) fE NI FH , HAER AR
J5 5~14 d.3 4~ I E 246 H s G 35 A A7 15 i)
HAEBES T ¥2%(P<0.05), WL5E 4, BFAE
% S BMI 4 He &7 5K 30 B T 3 AR A7 R
] TG i 52 (P>0.05) . ARG 5~14 d B 3
Sk RT, Bezh ik RIJUEF JRIR (PR R AT TTP At
Xt BB S A A ] TE 2 2 R (P>0.05) . B AE
R 3AH W5 Esh bk Beshbk RTLEF IR R | IR
FA AT TTP At X35 - 35 A= A7 5] 6] TG il 3 52 1)
(P>0.05),

2.5 SEXCox £EFEFHER DR E sk
KBk RI<0.8=0,>0.8=1,GFR =60 mL/
(min*L)=0,<60 mL/(min-L)= 1,PI=30 dB=0,<
30 dB=1,AUC,, =1000( dBxs)=0,<1000( dBxs)=
1, R W AT Z D BE A 8 Cox 2 [ FR A5 17

iR ZER R BE B ARG 5~ 14 d W] i [a] 3
ik RI ( OR 3.765, 95% CI 1.162 ~ 11.539, P =
0.016) .PI( OR 5.053,95%CI 1.123 ~22.535,P =
0.032) . AUC. (OR 8.955,95%CI 1. 080 ~74. 227,
P=0.042) B ARG 3 4~ A o\ 35 ik RI( OR
7.392,95%CI 2.401 ~22.754,P=0.000) 5 g %
AEAFRUSAOC, W1 kS5,

& 4 HE3%E Kaplan-Meier ( Log-rank ) 1038 4y #r 45 R

| FHPETFRE 95%CT X P{H

BAEAST S~ 14 d HEI3fK RI 6.202 0.013
<0.80 77.82+8.22 61.71~93.93
>0. 80 35.96213.16 10.17~61.76

BAAR 3 A4 A w3k R 5.850 0. 021
<0.80 79.34+6.28 62.56~95.22
>0.80 40.23%5.29 33.52~50.26

BHAR 5~14 d SIESIK R 4.603 0.032
<0.80 78.85+8.87 61.47~96.23
>0.80 44.64+14.74 15.74~73.53

BHAJE 3 4~A 5Kk R 4,125 0.035
<0.80 79.2246.34 65.21~94.63
>0. 80 50. 14210.35 24.56~82. 54

ARG 5~14 deGFR[ml/ (min-L) ] 4.229 0.040
>60 98.83+4.66 89.70~107.96
<60 63.368.28 47.13~79.60

AR 3°A eGFR[ml/ (min-L) ] 3.785 0.048
>60 101. 33211. 5990. 34~ 117. 46
<60 78.58+21.45 52.56~87.92

BAEAJE 5~14 dPI(dB) 5.463 0.019
<30 61.38+8.75 44.22~78.53
>30 95.94+9.76 76.82~115.06

BHIAE 3 4H PI(dB) 4.078 0.038
<30 79.35+10.35 56.78~89.28
>30 98.23+11.45 85.42~117.24

BAAST 5~14 dAUC o ( dBxs) 5.478 0.020
<1000 63.98+23.34 54.78~80.33
>1000 84.37+17.45 70.18~94. 45

BAASE 3 A AUCHc(dBxs) 3.964 0.045
<1000 75.34218.45 56.25~92. 14
>1000 89.41216.37 71.32~103.25

x5 Cox SAREFRESMER

55 B fRER Wald  HlE
BHAR 5~144d
ek R1 1308 0.545 5.830 1 3.765(1.162~11.539) 0.016

OR (95%CI) P

Pl 1503 1035 4243 1 5.053(1.123~22.535) 0.032
AUCy 2192 1079 4127 1 8.955(1.080~74.227) 0.042
BHAR 3

IRk RI 2,000 0.574 12159 1 7.392(2.401~22.754) 0.000
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