
 

Appendix 4: Description of the Studies Included to Assess the Diagnostic Accuracy of 
Renal Scintigraphy and Its Alternatives 

Kim et al. (2005)
33

 
This prospective study was conducted to compare the feasibility and value of harmonic ultrasound 
(U/S) with a microtubule contrast agent, with 

99m
Tc-DTPA renal scintigraphy, in evaluation of post-

transplant renal perfusion abnormalities. The study included 100 renal transplant recipients who 
underwent both renal scintigraphy and harmonic U/S. The results of both tests were evaluated 
quantitatively, using the time at the peak of the renogram curve (Tpeak), with a cut-off point of 35 
seconds. Compared to renal scintigraphy, harmonic U/S was found to have a sensitivity of 85% and a 
specificity of 90%. Based on their findings, the authors suggested harmonic U/S with a microtubule 
contrast agent as an effective sonographic technique for the evaluation of transplanted kidney 
perfusion.   

Isiklar et al.(1999)
18

 
This prospective study was conducted to compare the diagnostic accuracy of renal scintigraphy and 
Doppler U/S with that of core needle biopsy in detecting renal transplant dysfunction. Twenty-nine 
adult transplant recipients were included in the study. 

99m
Tc-diethylenetriamine pentaacetic acid (

99m
Tc-

DTPA) was used as the radiotracer for renal scintigraphy, and Hilson’s perfusion index was used for 
quantitative evaluation of perfusion of the renal cortex. The results of the study (see Table 8 in 
Appendix 5) showed the sensitivity and specificity of renal scintigraphy to be 59% and 57%, 
respectively. Power Doppler U/S was more sensitive than renal scintigraphy in the diagnosis of 
transplanted kidney perfusion impairment. However, both modalities had similar specificities. The 
authors concluded that power Doppler U/S can be used as a simple, repeatable, and rapidly analyzed 
method with acceptable sensitivity to investigate perfusion abnormalities in renal transplant recipients. 

Aktas et al. (1998)
17

 
This retrospective study was performed with the aim of evaluating the sensitivity of renal scintigraphy, 
as well as gray-scale and Doppler U/S, in the diagnosis of acute renal transplant rejection. Renal 
scintigraphy and both U/S examinations were performed in all 26 study participants within 48 to 72 
hours. Scintigraphic images were acquired after injection of bolus 

99m
Tc-DTPA. Time-activity curves 

were generated, and Hilson’s perfusion index (perfusion phase), uptake value, and retained activity 
were used for quantitative evaluation of the kidney perfusion and function. Resistive index was used as 
a quantitative parameter in evaluation of the U/S results (Appendix 5, Table 8). Core needle biopsies 
with U/S guidance were conducted in all patients and the results were used as the standard of 
reference. The diagnosis of acute transplant rejection by biopsy was based on Banff classification. The 
authors regarded grade I and grade IIA rejections as low-grade and grade IIB and grade III rejections 
as high grade acute rejection. The sensitivity of renal scintigraphy was 45% to 85% for low-grade and 
88% to 100% for high-grade rejections. The overall sensitivity of renal scintigraphy was higher than 
that of gray-scale and Doppler U/S examinations for both low- and high-grade acute rejections. The 
report did not include any conclusion or recommendations regarding the use of these modalities. 

Delaney (1993)
24

 
This cohort study evaluated patients both prospectively (111 episodes) and retrospectively (39 
episodes) in order to compare efficacy and costs of U/S, renal scan, and fine-needle aspiration biopsy 
(FNAB). At a single institution, over a 12-month period, 150 episodes of allograft dysfunction in 128 
renal transplant recipients were evaluated. At least three of four tests (core biopsy, FNAB, Doppler 
U/S, and renal scintigraphy) were performed on each patient prior to treatment and within 24 hours of 
deteriorating renal function. Core biopsy was performed on 106 occasions in 92 patients. Based on a 
combination of response to antirejection therapy and allograft histology, the study authors determined 
various causes of renal dysfunction. The sensitivities reported were based on the diagnosis of acute 
rejection, which was confirmed by beneficial response to acute antirejection therapy. Renal scanning 
was the most sensitive (70%) when compared with FNAB (52%) and U/S (43%). The authors 
recommended an initial U/S or renal scan, followed by core biopsy, as the most productive approach to 
diagnosis. 




