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Purpose: To compare the usefulness of Doppler ultrasonography and renal scintig-
raphy in the assessment of short- and long-term function of transplanted kidneys.

Materials and Methods: We retrospectively reviewed the cases of 79 patients who
underwent Doppler ultrasonography and technetium-99m diethylene triamine pen-
taacetic acid renal scintigraphy on the same day, within 4 days of renal transplanta-

tion. Image parameters were evaluated for statistical differences.

Results: There was a strong positive correlation between the glomerular filtration
rate (GFR) as measured by renal scintigraphy and the estimated GFR (eGFR) based on
serum creatinine levels (correlation coefficient = 0.71). Scan grade according to the
time-activity curve, resistive index, and end diastolic velocity showed moderate cor-
relations with the eGFR (correlation coefficients = -0.557, -0.329, and 0.370, respec-
tively) in the early post-transplantation period. The mean survival time was longer in
patients with lower resistive indices (< 0.68, 54.9 months vs. > 0.68, 29.5 months) and
lower pulsatility indices (< 1.32, 53.8 months vs. > 1.32, 28.7 months); however, there
were no statistically significant differences in the long-term follow-up period (p =

0.121 for resistive index and p = 0.074 for pulsatility index).

Conclusion: Renal scintigraphy is a more sensitive method than Doppler ultraso-
nography for assessing transplanted kidney function in the early post-transplantation
period. Doppler ultrasonography might reflect the long-term survival time. However,
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it is difficult to predict long-term renal function using either method.
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1) 3 patients underwent renal allograft transplantation at the second time

2) 14 patients underwent hemodialysis or peritoneal dialysis between
operation and imaging evaluation

3) 15 patients discordance date between USG and DTPA renal scan

4) 1 patient underwent imaging evaluation too late

Exclusion criteria

79 patients included in this study

Short-term prognosis
1) Pearson's correlation between USG and *"TC-DTPA
parameters & serim creatinine and eGFR which measured
same day
2) ROC analysis (eGFR: devide into two groups by eGFR
which were more or less than 30 mL/min per 1.73 m?)

|
Long-term prognosis

1) Pearson's correlation between USG and **"TC-DTPA
parameters & postoperative 1, 3, 6, and 12th months eGFR
and serum creatinine

2) Graft survival was correlated with image parameters and
laboratory findings using a Kaplan-Meier survival analysis
and log rank test

Fig. 1. Flow chart summarizing the study method.

DTPA = diethylenetriaminepentaacetic acid, eGFR = estimated glomerular filtration rate, ROC =

nography
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receiver operating characteristic, USG = ultraso-
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A 7S =2 A5 BRO00(68.3 £ 21.9 mL/min per 1.73
m?), 12704 63.2 + 22.7 mL/min per 1.73 m*= Hx} 7+
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= Sl Fogrtol wet xjols Bt YA A7 [AlEAL ©]
Al Alof| Bls| AR A7 1AFSAR] 749 571 @7 Feoteld,
U eGFRE B =50 25aOM= =2 A A4,
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Hilson's perfusion index, G&E 8P A7 SR viE X5
PO ofi= FAIeFA 0 2 R-0Iot X[olE W YTH(Table 1).
FAF HARR] R FollA]l eGFRY}F A1 AlE]ZT2HI] O] scan
GFRO| 7}&F 7¥6t oF&l At Al 2 1 O™ (correlation coef-
ficient = 0.71), &2 251k2] A A4k 413 AlE| Tt
9] scan grade, Hilson's perfusion index”} 559 -2-°] Ahl
A E(correlation coefficient = —=0.56, —0.33, -0.33), ==
Z25uke] EDV el A1 AlE| T2kt o] kg A= S5 &
O] AFa A S (correlation coefficient = 0.31, 0.37) Hch
g4 Yol = scan GFR, scan grade®t S-5-=9] ARt
IS B (correlation coefficient = —0.53, 0.47).
eGFR®] 30 mL/min B|TEO = ZHAKof QL= JRR(n =
38)°141 30 mL/min VS Hol= X (n = 4) EH =2
2 25O =2 A Aot =2 vk A, U2 PSV e}
2 EDVE HoH W& Z|3oA] FASHH o2 J-0l5F 2}o]
E Bot A ATE] ek ol A= -2 scan grade, =2 scan
GFR, =& Hilson's perfusion index, 92 5 A4, U2 |

= A7t s = ROl AfolE HAtH Table 2). ROC

Table 1. Data of Laboratory Tests, Doppler Ultrasonography, and Renal Scintigraphy

Total (n = 79) Cadaver (n = 43) Living (n = 36) p-Value
Serum Cr 276 £2.18 3.60 +2.33 1.77 + 1.46 < 0.001
eGFR 41.7 +303 26.1+17.1 60.4 + 321 <0.001
Doppler USG
Resistive index 0.69 + 0.08 0.71 £ 0.7 0.67 + 0.07 0.024
Pulsatility index 1.31+£0.32 137 + 034 1.24 +0.29 0.072
PSV (cm/sec) 402 + 154 399+ 165 406 + 14.2 0.835
EDV (cm/sec) 128 + 6.1 120+ 6.2 138 +58 0.190
Renal scintigraphy
Scan grade 1.2+08 1.5+07 08+0.7 <0.001
Scan GFR 451 + 252 355+ 135 56.7 + 30.8 <0.001
Hilson's PI 206 + 152 (n = 70) 251 + 163 (n = 40) 146 + 112 (n = 30) 0.002
Trvex (min) 33+30 30+ 17 35+4.1 0.463
T2 (min) 364+ 328 (n=68) 38.6 +26.4 (n=39) 333+ 400 (n=129) 0.519
8P (sec) 44 +2.1(n=53) 5.1+ 24 (n=25) 39+ 16(n=28) 0.032
Perfusion index 166 +76 15.1+58 184 +9.1 0.063
Excretion index 1.00 + 1.06 0.74 + 0.56 1.31+1.39 0.026

Plus-minus values are mean + standard deviation.

Cr = creatinine, EDV = end diastolic velocity, eGFR = estimated GFR, GFR = glomerular filtration rate, Pl = perfusion index, PSV = peak systolic velocity, Ty, =
time from peak to 1/2 peak, Tma = time to peak of the renogram, USG = ultrasonography, 8P = time in seconds between the peaks of the iliac and graft

curve
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Fig. 2. Kaplan-Meier survival curves of renal dysfunction comparing
cases with low vs. high resistive indices (< 0.68 vs. > 0.68). Mean sur-
vival time was longer (54.9 months vs. 29.5 months) in patients with
lower resistive indices. However, the difference was not statistically
significant (p = 0.121).

Table 2. Comparison of Imaging Parameters between Two Groups According to eGFR Level (30 mL/min per 1.73 m?) by Using Student's ¢-Test

< 30 mL/min (n = 38) > 30 mL/min (n = 41) p-Value
Doppler USG
Resistive index 0.71 £0.07 0.66 + 0.07 0.003
Pulsatility index 1.39+ 031 1.24 £0.30 0.028
PSV (cm/sec) 36.7 + 16.0 43.1+ 140 0.047
EDV (cm/sec) 10.7 + 5.7 145+57 0.003
Renal scintigraphy
Scan grade 16+07 07+07 <0.001
Scan GFR 325+ 128 56.8 + 28.3 <0.001
Hilson's PI 256 + 171 (n=35) 156 + 112 (n=35) 0.006
Tonex (Min) 30+ 14 35+40 0.518
T2 (min) 430+263(n=32) 304+ 369 (n=236) 0.117
SP (sec) 50+24(n=26) 39+15(n=27) 0.052
Perfusion index 143 +6.1 18.7 +8.1 0.009
Excretion index 0.75 + .57 1.19 + 1.31 0.048

Plus-minus values are mean + standard deviation.

EDV = end diastolic velocity, eGFR = estimated GFR, GFR = glomerular filtration rate, PI

= perfusion index, PSV = peak systolic velocity, Trj, = time from

peak to 1/2 peak, Trax = time to peak of the renogram, USG = ultrasonography, 8P = time in seconds between the peaks of the iliac and graft curve
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Table 3. Comparison of Clinical and Imaging Parameters According to
the Occurrence of Renal Dysfunction Using the Kaplan-Meier Sur-
vival Analysis

Time (Months)  959% Cl p-Value
Age 0.220
<45 436 27.5-59.6
> 45 50.1 35.4-64.7
Sex 0.002
Male 61.5 46.7-76.2
Female 27.1 14.1-40.1
Donor status 0.995
Living 499 34.3-65.5
Cadaver 39.0 28.2-49.8
Doppler ultrasonography
Resistive index 0.121
<0.68 549 40.3-69.4
> 0.68 295 18.1-41.0
Pulsatility index 0.074
<132 53.8 39.9-67.7
> 132 28.7 15.5-41.8
PSV 0.656
<30 559 34.1-77.8
>30 420 30.3-53.7
EDV 0.318
<10 466 31.2-620
> 10 46.7 32.5-60.9
Renal scintigraphy
Scan grade
1 379 19.9-558  vs.2:0.649
2 425 179-67.1 vs.3-4:0.342
3-4 51.2 35.2-67.2  vs.1:0.234
Scan GFR 0.832
<43 447 30.0-59.4
> 43 49.4 34.5-64.3
Hilson's PI 0.623
<106 25.2 17.8-32.6
> 106 39.2 29.1-49.3
Tonax (Min) 0.439
<31 41.6 29.6-53.5
> 3.1 62.3 44.5-80.2
Ti2 (min) 0.229
<225 36.5 219-51.1
>225 385 27.9-49.2
8P (sec) 0.265
<4 56.7 38.9-74.4
>4 498 29.8-69.7
Perfusion index 0.624
<145 51.4 35.6-67.1
> 145 423 27.8-56.8
Excretion index 0.065
<18 51.1 38.7-63.4
>18 289 6.2-51.6

Doppler ultrasonography and renal scintigraphy parameters were divided
according to cut-off value using ROC curve analysis.

Cl = confidence interval, EDV = end diastolic velocity, GFR = glomerular fil-
tration rate, Pl = perfusion index, PSV = peak systolic velocity, ROC = re-
ceiver operating characteristic, Ty, = time from peak to 1/2 peak, Tma =
time to peak of the renogram, 8P = time in seconds between the peaks of
the iliac and graft curve
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