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Technetium99m Diethylenetriaminepenta acetic acid (DTPA) has been used in renal imaging over the 
last few decades. It is one of excellence radiotracer for evaluation of the renal parenchymal function. 
Breast cancer center designed a prospective study to evaluate the ability of Tc99m DTPA scintigraphy to 
detect renal parenchymal functions in adult patient with Endocytosis. The purpose of this paper is to 
provide a better understanding of the use of Tc99m DTPA as a tool in dynamic renal imaging and 
highlight Breast cancer center, IIUM experience using Tc99m DTPA for the assessment of renal 
parenchymal function. Retrospective analysis of 73 patients from March 2015 to December 2016 using 
Tc99m DTPA renal scintigraphy is presented in this study. The clinical profile and scintigraphy findings 
of all the patients were analyzed. Dynamic renal scintigraphy is superior in measuring kidney function 
(GFR, ERPF), compared to investigations based on the serum creatinine value. Number of uses in of 
99mTc-DTPA indicated that this radio radiopharmaceuticals quality control is very crucial in preparation 
and need to ensure it efficiency and safety when administered to patients. Tc99m DTPA remains a very 
useful tool to assess renal parenchymal function and specific renal pathology. CTc99m DTPA 
scintigraphy diagnostic methods can improve the sensitivity and specificity to establish renal 
parenchymal function. During the follow-up the renal parenchymal functions, improved in all cases.  In 
IIUM breast cancer center present here and experience of radionuclide studies in the evaluation of renal 
parenchymal function at the Nuclear Medical Centre. 
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INTRODUCTION 

Radionuclide evaluation of the urinary system 
involves quantitative valuations of renal function 

and perfusion. Imaging renal has become very 
beneficial in this era ever since the advancing of 
scientific tools and technologies. Warnings for 
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renal scanning rope in the detection of 
radiographic divergence material, assessment of 
renal blood flow and assessing renal 
performance. A nuclear technique is also 
beneficial in examining ureteral and renal pelvic 
vesicoureteral reflux, obstruction, and suspected 
renovascular hypertension (Andrew et al., 2014) 
and (Bormans et al.,1992)  

In accordance to that, development in nuclear 
imaging itself such as ultrasound and computed 
tomography which are commonly used for the 
evaluation of renal structural anatomy as well as 
the role of nuclear renal imaging gives out better 
result in the analysis (Chai-Hong et al., 2014). 

Renal scintigraphy, also known as a "renal 
scan" or "renal radionuclide imaging" or 
“renography” is typically the use of different 
radioisotopes to evaluate renal blood flow, renal 
function, and the renal excretion performance 
(Chun-Chen et al., 2015) 

.In addition to that many types of 
radionuclides are studied and found to be useful 
in radio imaging and radiotherapy (David et al., 
2014).There three main categories for 
radionuclides agents being used in renal 
scintigraphy namely those filtered by glomerular 
filtration, those excreted by tubular secretion via 
proximal tubule receptor-mediated endocytosis 
from the glomerular filtrate, and those retained in 
the renal tubules for extended periods, useful for 
cortical imaging. Frequently used radiotracers are 
shown in Table 1 (Iulia et al., 2015), (Jafri et a 
l.,1998), (Jud et al., 2004) and (Kazuo et al.,1995) 

One of the general exercises in renal imaging 
is differentiating between delayed clearance and 
obstruction whereby an intervention using 

furosemide (Lasix) is used during the study. A 
recommended dose rate of intravenous 
furosemide in adults is 0.5 mg per kg body weight 
(maximum of 40 mg). Time of administration 
varies from 15 minutes before renal acquisition to 
10 minutes on the trail of acquisition started 
(Koushik et al., 2015 and Mahmoud et al .,2018).It 
can also be 20 minutes after acquisition started 
when the collecting system appears to be full, and 
effects of furosemide should be detected before 
the end of the acquisition ( Gunay and Yekta., 
2018.) 

On top of that, radiopharmacist role in nuclear 
medicine is rather crucial and beneficial to the 
practice itself. The main role of a radiopharmacist 
is the preparation of radiopharmaceuticals to 
ensure their safety and efficacy. Most of the 
radiopharmaceuticals are injected intravenously. 
Thus, it is vital to perform development under 
aseptic conditions (Silindir-Gunay, and Yekta 
Ozer. 2017).Quality of the radiopharmaceuticals is 
essential to obtain an accurate interpretation of 
the results (Philip et al., 2010) and Quality 
assurance of pharmaceuticals: Good 
manufacturing practices and inspection. 2006. 
Vol. 2, 2nd Ed.,WHO. 
Other than that, administration of a correct dose is 
considered vital. In this case, quality assurance 
and quality control testing provide a vital part of 
the responsibility. Radiopharmacists shall be 
competent with their skills as well as knowledge of 
aseptic techniques, safe handling of 
radiopharmaceuticals, analytical methods and 
quality assurance of radiopharmaceuticals 
(Seham and Abdelhamid, 2013).

 
 
 

Table 1: Most frequently used radiotracers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.   

Glomerular Filtration  
(GF) 

Tc-99m diethylenetnamine 
pentaacetic acid (Tc-99mmDTPA) 

99mTc-mercaptoacety 
ltriglycine 

(Tc99m MAG3) 
l-131/l-123 orthoiodohippurate (OlH) 

Tubular Secretion (TS) 

l-131 OlH 
Tc-99m MAG3 

Tc-99m ethylenedicisteine 
(Tc-99m EC) 

Tubular Filtration  (TF) 

Tc-99m dimercaptosuccinic 
acid (Tc99m DMSA) 

Tc-99m glucoheptonate 
(Tc-99m GHA) 
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 As there is ambiguity in the reliability of 
99mTc-DTPA for the calculation of relative renal 
function and there are limited study related to 
relative renal function calculation only in adults; 
we retrospectively designed a study to the relative 
renal functions measured with 99mTc-DTPA in 
pediatric patients with renal diseases. 
Brest Cancer center, IIUM designed a prospective 
study to evaluate the ability of Tc99m DTPA 
scintigraphy to detect renal parenchymal functions 
in adult patient with Endocytosis. 
 
MATERIALS AND METHODS 

 Radiopharmaceuticals  

Renal imaging 
Dynamic renal imaging requires the use of 

radiopharmaceuticals with specific features. The 
three main characteristics are the ability to bind to 
the renal parenchyma, be excreted in the urine via 
tubular secretion and be excreted by glomerular 
filtration. Two most widely used in current practice 
are Technetium – 99m – diethylenetriaminepenta 
– acetic acid (99mTc-DTPA) and Technetium – 
99m – mercaptoacetyltriglycine (99mTc-MAG3) 
(Simon and,Phelps, 2012), (Su Jin and M. D. 
2015) and (Vallabhajosula, 2011) 
Technetium – 99m – diethylenetriaminepenta – 
acetic acid (99mTc-DTPA) is widely used for 
dynamic renal scintigraphy for perfusion, function 
and urinary tract studies (Yilmaz et al., 2008). It 
was first introduced into clinical use in 1970, and 
then onwards it remains as one of the agents of 
choice for diagnosing urinary tract obstruction. 
Other than that, it can also be used to measure 
glomerular filtration rate. 

Pharmacological properties 
99mTc-DTPA is a small molecule which can 

pass through the endothelial membrane. 
Following intravenous injection, 99mTc-DTPA 
distributes rapidly throughout the extracellular 
fluid. Plasma protein binding of the injected dose 
is less than 5%. Binding of 99mTc-DTPA to red 
blood cells is negligible 99mTc-DTPA does not 
cross the blood-brain barrier, but it weakly diffuses 
in breast milk. 

Elimination of urine is 90% within the first 24 
hours which is done mainly by glomerular 
filtration. No retention of a compound is found in 
the kidneys. In a patient with renal diseases, the 
plasma clearance may be delayed. There is no 
secretion of 99mTc-DTPA by the renal tubules, 
nor is there any significant degree of tubular 

reabsorption. The complex remains stable in vivo 
with more than 98% activity in the urine taking the 
form of the chelate. 

Patient and methods 
Retrospective analysis of 73 patients from 

March 2015 to December 2016 using dynamic 
renal scintigraphy were presented in this study. 
The radioactive used, Tc99m was eluted from the 
dry generator. Molybdenum and alumina 
breakthrough were analysed for radioactive purity. 
Later, radiopharmaceutical, Tc99 DTPA labelling 
efficiency was measured by chromatography 
technique before dispense to the patient. The 
study was carried out using a modern large field 
of view gamma camera fitted with a low energy 
high resolution parallel hole collimator. The patient 
was positioned under the camera so as to include 
the abdominal aorta, bilateral renal and the 
bladder. Tc-99m DTPA was injected in a bolus 
dose of 5-8 mCi. Following administration of 
intravenous radiopharmaceutical, the study was 
recorded on the workstation, using a frame rate of 
1 frame per second for the first 60 sec(perfusion) 
followed by 15 sec per frames for the next 40 
minutes and post micturition image taken. A 
64x64 matrix was used. Diuretic was administered 
in 20th min (F20+ protocol). In some patients 
static images at 1-2 hr or later after injection were 
also recorded. Qualitative evaluation of the 
imaging was done by Nuclear Medicine Physician 
and quantitative evaluation of perfusion, secretion 
and excretion is measured by using renal analysis 
software. Percentage of differential uptake was 
calculated using software. The clinical profile and 
scintigraphy findings of all the patients were 
analysed.  

Data collection 
Quality control of 99mTc-DTPA on the 

patient's Data collection has been done at the 
Nuclear Medicine Unit, IIUM Breast Cancer 
Center at Kuantan campus, in International 
Islamic University Malaysia (IIUM) from June 2015 
to December 2016. There are several indications 
for dynamic renal scintigraphy. They are 
hydronephrosis due to stone, congenital 
hydronephrosis, polycyctic kidney, congenital 
renal duplex system, ureteric stricture and 
traumatic renal injury. As much as 73 including 37 
female and 36 male patients undergo dynamic 
renal scintigraphy for kidney function assessment. 
45 patients experience the test for hydronephrosis 
due to renal or ureteric stone. 14 patients for 
congenital hydronephrosis, 5 patients for renal 
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duplex system, 4 ureteric strictures, 3 patients for 
polycystic kidney, and 2 for traumatic renal injury. 

Radiopharmaceuticals and renal scintigraphy 
Practicing renal scintigraphy is a sensitive 

means for detecting, quantifying, and evaluating, 
of renal complaints. Pharmacologic manipulation 
may enhance the specificity and sensitivity of 
certain renal infections. The goal of conducting 
renal scintigraphy is to enable the physician to 
functional abnormalities and detect anatomic of 
the urinary or kidneys tract by interpreting images 
of diagnostic quality and using reliable quantitative 
data. Pharmacist plays an initial role whereby 
preparing the radiopharmaceuticals preparation 
appropriately and ensure the safety and efficacy 
of it. Quality assurance is essential to ensure that 
the development is brought and safe out a good 
result. 
 
RESULTS AND DISCUSSION 

Analysis of result 
According to the result obtained, quality 

control of 99mTc-DTPA from from March 2015 to 
December 2016 showed 18 passed QC tests and 
two failed QC tests. Quality control of 99mTc-
DTPA on the patients from from March 2015 to 
December 2016 has given in the Figure 1. The 
failed QC tests are because of error in calculation 
done. Quality control is very crucial in 
radiopharmaceuticals preparation to ensure 
efficiency and safety of radiopharmaceuticals 
when administered to patients. 

Quality control of 99mTc-DTPA was done by 
using chromatography strips. Chromatography is 
a procedure to isolated components of solution or 
a mixture, thus allowing the quantification of the 
impurities and the desired compound. The faster 
travel components are those that are most soluble 
in the solvent and weak attracted to the stationary 
phase. In this study, we have used two different 
types of solvents and theses are saline and 
acetone. Quality control of 99mTc-DTPA using 
chromatography strips in two different solvents is 
shown in the Figure 2. We can observe impurities 
traveled counts in two different solvents are 
distinctly different due to solvent polarities. 

Generally, the dynamic renal functional 
studies are acquired in two parts. The first part 
evaluates the renal blood flow, which is calculated 
in the first pass of the radiopharmaceutical bolus 
through the abdominal aorta and renal arteries. 
The second part assess the kidney uptake and 
clearance function over the next 40 minutes of 
acquisition. The percent differential function (split 
function) calculates the contribution of each 
kidney to the renal function. Dynamic renal 
scintigraphy is superior in measuring kidney 
function (GFR, ERPF), compared to investigations 
based on the serum creatinine value.  

On the other hand, there are several 
indications for renal scintigraphy. They are kidney 
function assessment, hydronephrosis, ureter 
obstruction, post – operative and others. As much 
as 66 patients undergo renal scintigraphy for 
kidney function assessment.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Quality control of 99mTc-DTPA from June 2015 to December 2016 
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Figure 2: Chromatography strips in two different solvents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Indications of use for 99mTc-DTPA in IIUM Breast Cancer Center. 
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15 patients undergo the test for hydronephrosis 
indication. 9 patients undergo renal scintigraphy 
with ureter obstruction, 6 patients with post–
operative indication and 5 patients for other 
indications. Indications of use for 99mTc-DTPA for 
renal scintigraphy has shown in the Figure 3 at 
IIUM breast cancer center. Number of uses in of 
99mTc-DTPA indicated that this radio 
radiopharmaceuticals quality control is very crucial 
in preparation and need to ensure it efficiency and 
safety when administered to patients. 
Furthermore, hopefully, it will trigger the 
development of radiopharmaceutical and nuclear 
medicine studies in the country. 
 
CONCLUSION 

Renal imaging in Breast cancer center at IIUM 
is seen to be competent as it aids the diagnostic 
process of renal disease. Quality controls of 
product administered into patient are done 
accordingly and is up to standards, which means 
it passes the requirements set by the department. 
Further research and studies can be conducted at 
breast cancer center in Nuclear Medicine 
Department of IIUM to improvise the technologies 
used and it will trigger the development of 
radiopharmaceutical and nuclear medicine studies 
in other hospital in Malaysia. 

This study discovered the Quality controls of 
product administered into patient are done 
accordingly and is up to the standards that can be 
beneficial for improvise the nuclear technologies 
and this study will help the researchers to uncover 
the critical areas of breast cancer that many 
researchers were not able to explore in Malaysia. 
Thus this new application of nuclear technology 
may be used as a potential treatment at Nuclear 
Medicinal Center of the country. 
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