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Usefulness of Duplex Doppler Sonography on the Diagnosis
of Acute Renal Allograft Rejection
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From the Department of Urology', Diagnostic Radiologyz, Surgery’, and Internal Medicine’,
Keimyung University School of Medicine, Taegu, Korea

After tenal transplantation, early and accurate detection of acute renal allograft rejection and the
differentiation of this abnormality from other forms of allograft dysfunction are important so that
appropriate therapy can be instituted promptly. The study group consisted of 76 examinations in 51
patients with clinically suspected acute rejection episode who had undergone percutaneous renal biopsy
between October 1989 and March 1996. The tesults of 76 duplex studies were compared with each
patient’s clinical course and histological findings. Two methods were used to evaluate the Doppler
velocity waveform from arcuate arteries of allograft: (1)the resistive index(RI), (2)the end diastolic to
peak systolic velocity ratio(D/S). RI and D/S in patients with acute rejection(N=55, 72%) averaged 0.78
and 0.22, respectively ; in patients with cyclosporin-A nephrotoxicity(N=10, 13%), 0.71 and 0.32,; in
patients with acute tubular necrosis(N=11, 15%), 0.64 and 0.35. RI>0.55 was 73.3% predictive of acute
rejection, with 100% sensitivity and 0.05% specificity. Using RI>0.85, predictive value,sensitivity and
specificity for acute rejection were 100%, 27.3%, and 100%, respectively, D/S<0.45 was 73.3% predictive
of acute rejection, with 100% sensitivity and 0.05% specificity. Using D/S< 0.15, predictive value,
sensitivity and specificity for acute rtejection were 100%, 27.3%, and 100%, respectively. Our results
show that renal transplant dysfunction with RI>0.85 andjor D/S<0.15 are highly predictive of acute
rejection. But sensitivity is very low (27.3%, respectively). Although duplex sonography cannot yet
discriminate between acute rejection and cyclosporin nephrotoxicity or acute tubular necrosis accurately
enough to avoid the renal biopsy, this is a noninvasive test which can be repeatedly performed and can
help in the interpretation of clinically confusing situations of allograft dysfunction.
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Table 1. Resistive index and pathologic diagnosis in 76
duplex studies

Resistive Acute  Cyclosporine-A  Acute tubular
index rejection  nephrotoxicity necrosis
0.55-0.60 2 0 5
0.61-0.65 4 1 3
0.66-0.70 9 4 0
0.71-0.75 6 2 1
0.76-0.80 13 2 2
0.81-0.85 6 1 0

>0.86 15 0 0

Table 2. Diastolic to systolic ratio and pathologic diag-
nosis in 76 duplex studies

D/S Acute Cyclosporine-A  Acute tubular
ratio rejection  nephrotoxicity necrosis
0.45-0.49 0 1 0
0.40-0.44 2 I 6
0.35-0.39 3 0 1
0.30-0.34 8 4 1
0.25-0.29 3 2 0
0.20-0.24 18 2 2
0.15-0.19 6 0 1

<0.14 15 0 0
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Fig. 1. Averaged RI and D/S according to different patho-
logic diagnosis.
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Table 3. Doppler detection at acute rejection at different thresholds of resistive index

Threshold of Sensitivity Specificity Positive predictive Negative prdictive  Overall accuracy

resistive index (%) (%) value (%) value (%) (%)
>0.55 100 0.05 73.3 100 73.7
>0.60 96.4 23.8 76.8 71.4 76.3
>0.65 89.1 425 80.3 60.0 76.3
>0.70 727 619 833 46.4 69.7
>0.75 61.8 76.2 87.2 43.2 65.8
>0.80 38.2 952 95.5 37.0 53.9
>0.85 273 100 100 344 47.4

Table 4. Doppler detection at acute rejection at different thresholds of D/S ratio

Threshold of Sensitivity Specificity Positive predictive Negative prdictive Overall accuracy

D/S ratio (%) (%) value (%) value (%) (%)
<0.45 100 0.05 733 100 73.7
<0.40 96.4 38.1 80.3 80.0 80.3
<0.35 90.9 429 80.6 64.3 77.6
<0.30 76.4 66.7 85.7 519 737
<0.25 70.9 76.2 88.6 50.0 72.4
<0.20 38.2 952 955 58.8 53.9
<0.15 273 100 100 34.4 474
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Table 5. Previously published reports of duplex ultrasound diagnosis of acute renmal allograft rejection, by using

mathematically-derived indices

Number Number Biopsies Duplex criteria Sensitivity ~ Specificity = Overall

patients  studies  correlated episodes for diagnosis accuracy
Germain, 1992 10 35 10(29%) Resistive index 20% N.S. N.S.
Saarinen, 1992 45 45 45(100%) Resistive index 81% 53% 73%
Townsend, 1990 71 71 71(45%) Resistive index 26% 100% 40%
Drake, 1990 17 22 22(100%) Resistive index 7% 75% 32%
Pirella,1990 49 157 46(29%) Resistive index 33% 43% 53%
Grigat,1989 60 233 68(30%) Pulsatility index  93% 86% 89%
Rigsby,1987 81 297 60(20%) Pulsatility index 79% 90% N.S.
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