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ARTICLE INFO ABSTRACT

Article History: The absorbed doses in the kidneys of adult patients have been evaluated using the biokinetics of
radiopharmaceuticals containing Tc®™ (DTPA) / Tc®™ (MAG3) or Tc®™ (DMSA). The absorbed dose to
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INTRODUCTION m,; =total body mass

The estimate of the dose absorbed by the kidneys, for renal
function studies of adult patients, can be realized by analyzing
the biokinetics of radiopharmaceuticals used, containing Tc™™
(DTPA) / TP (MAG3) or Tc®™™ (DMSA).

The absorbed fractions, ®, (kidneys ~ i) g-t, of the “i”
analizedorgans (i: kidneys, bladder and remaining tissue, for
DTPA / MAGS3; kidneys, liver, spleen, bladder, and remaining
tissue, for DMSA), for photon energies “k” of Tc™™ were

obtained from ORNL/TM-838L/V7 (Cristy y Eckerman,
MATERIALSAND METHODS 1987a). Residence times of radiopharmaceuticals mentioned, in
each organ biokinetics, given in tables 1 and 2, were obtained

To estimate the dose absorbed by the kidneys, due to from the (HPS, 2013a)

contributions dosimetric the organs that are part of the

biokinetics, were used formalism and representation MIRD _ Table 1Residence time (hours) for organs of the
Cristy-Eckerman to those tissues. Medical Internal Radiation biokineticsof Tc™" (DTPA)/ Tc™" (MAG3) (HPS, 2013a)
Dosimetry considered equations (Argentina Association of Brgans Kidnas  Bladderco  Remaining
Nuclear Medicine and Biology, 2013): RFM b4 ntent. tissue
Tc™ (DTPA) 0.073 1,510 1,970
D, . {FifioAes) TC*M(MAG3) 0.065 2,61 0,232

y = Z| Eﬁ"ﬂ @, (ritones & 1) 7, rad / pC: Table 2 Residence time (hours) for organs of the biokinetics

2 of Tc®™ (DMSA) [HPS, 20134

D (rifones « rifiones ) _ T - - Brgans Kidneys Blader
particle _iF riRames S By 13 rad ) uC iniati i
4 - P HE e = [x2.13  rad/pC REM (cortex)  content, R@mainigtissu Spleen  Liver
i ‘ Tc™ (DMSA) 3,71 0,40 6,770 0,042 0,418

t ., =total residence of the body

*Corresponding author: Vasquez M.V
NationalUniversity of Trujillo (UNT), Trujillo, Pert
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rad — gm
A, =213n E ——— =), represents average
k « Ex  ( nCi — hr ) ep ag
energy of the “k” photons emitted in the decay of Tc™", given

in Table 3, were obtained from web page (HPS, 2013b).

Table 3Data nuclear emitted photons (MeV) of
Tc® most significant (HPS, 2013b)

A, =213 n, I

RFM Photons Ex ndes (rad - gm )
(MeV) mCi — hr
— 01405  0,8906 0,2665
Gammeradiation 01426  0,0002 0,0001
Tcsem 0,0183 0,021 0,0008
Chracteristicradiation 0,0184 0,040 0,0016
0,0206 0,012 0,0005

|_E particle (M€V/des),  represents the average energy of

particles emitted by the Tc™™, this is, represents the electron
appearing in the decay processes for capturing and Auger
electrons, are given in Table 4 and were obtained from web
page (HPS, 2013b).

Table 4Nuclear data for emitted particles (MeV) of Tc®"
most significant (HPS, 2013b)

n BEx -
RFM Particles Ex(MeV) ni/des E paice= > i
(MeV/de9 (mevi/des
0,1195 0,088 0,01052
0,1216 0,0055 0,00067
Conversion 0,1375 0,0107 0,0015 0.01439
Tosom electrons 0,1396 0,0017  0,00024 !
0,140 0,0019 0,00026
0,0016 0,746 0,0012
0,0022 0,102 0,00022
Auger electrons 00155 00207  0,00032 0,00054

Mass values the kidneys, and remaining tissue of the
biokinetics, were obtained from ORNL/TM-8381 /VV1 (Cristy y
Eckerman, 1987b).

Table 5 Mass values (g) to kidneys and remaining tissues
of adults, in the representation representation Cristy -
Eckerman (Cristy y Eckerman, 1987b)

Mass (grams) ADULTO
Kidneys 299
Remaining tissue (TB) 73700

Using the MIRD scheme and representation of Cristy-
Eckerman for adult kidneys of patients, the study is to
demonstrate whether the dosimetric contributions of organs
that are part of the biokinetics (excluding kidneys) of Tc™™
(DTPA) / Tc®™™ (DMSA), and Tc™™ (MAG3), are significant in
the estimated of the absorbed dose for renal function studies.

RESULTS

DISCUSSION

Absorbed dose to the kidneys of an adult, due to emissions of
Tc® (DMSA): 0.17781 mGy / MBq: 98.2% of the dose
correspond to self-dose (57.6% to electron conversion, 2.2%
due to Auger €electrons, 34, 9 % to gamma photons, and 3.5%
to radiation characteristics); and 1.7%, remaining, the organs of
the bladder, spleen, liver and remaining tissue, which are
included in the biokinetics of Tc®™™ (DMSA). The dosimetric
contributions are primarily due to photons emitted by the
bladder and the rest organ (remaining tissue).

Absorbed dose to the kidneys of an adult, due to emissions of
Tc® (DTPA): 0.00466mGy / MBq: 78.8% of the dose
correspond to self-dose (48.1 % to electron conversion, 1.7 %
due to Auger €electrons, 26.4 % to gamma photons, and 2.6%
to radiation characteristics); and21.2 %, remaining, the organs
of the bladder and remaining tissue, which are included in the
biokinetics of Tc®" (DTPA). The dosimetric contributions are
primarily due to photons emitted by the bladder and the rest
organ (remaining tissue).

Absorbed dose to the kidneys of an adult, due to emissions of
Tc®™ (MAG3): 0,00339mGy / MBq: e 91.2% of the dose
correspond to self-dose (53.7 % to electron conversion, 2.1 %
due to Auger electrons, 32.2 % to gamma photons, and 3.2% to
radiation characteristics); and8.8 %, remaining, the organs of
the bladder and remaining tissue, which are included in the
biokinetics of  Tc®™™ (MAG3). The dosimetric contributions
are primarily due to photons emitted by the bladder and the rest
organ (remaining tissue). In all cases, the dosimetric
contributions of the organs, which are part of the biokinetics of
radiopharmaceuticals used (excluding kidney), are significant
to be ignored.

Table 6Absorbed dose in adult kidneys due to Tc™™ (DPTA) / Tc®™ (DMSA) and Tc®" (MAG3), in the representation and
Eckerman Cristy-MIRD formalism (mGy / MBq)

RFM Emissions D(rifi — rifi)/A, D(rifi — i)/A¢* Sub-total (m(;r)f;tl\a/‘IJBq)
photons 0.00123 (26.4%) 0.00099 0.00234
Teoom x-Radiation 0.00012 (2.6%) (21.2%) (50.2%) 0.00466
(DTPA) Convers 0.00224 (48.1%) 0.00232 :
Augerelect. 0.00008 (1.7%) (49.8%)
Tesom photons 0.06248 (34.9%) 0.00307 0.07184
x-Radiation 0.00629 (3.5%) (1.7%) (40.1%) 0.17881
(DMSA) Conversion 0.10309 (57.6%) 0.10697 :
Auger elect. 0.00388 (2.29%) (59.8%)
photons 0.00109 (32.2%) 0.00030 0.00150
Tom x-radiation 0.00011 (3.2%) (8.8%) (44.2%) 0.00339
(MAG3) Conversion 0.00182 (53.7%) 0.00189 .
Auger elect. 0.00007 (2.1%) (55.8%)

(*) i= al source except the kidneys.
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are consistent with those published in ICRP-53(Drugs a, 2015,
Drugs b, 2015, Drugs c, 2015). Depending on the type of
radiopharmaceutical and its biokinetics, shall the significance
of their contributions in the estimated dose absorbed by the
kidneys (Vésquez et al, 2015)

CONCLUSIONS
Using the MIRD methodol ogy, and Cristy-
Eckermanrepresentationkidneys of adults patients,

demonstrated that, during studies of renal function, the
dosimetric contributions of organs, that are part of the
biokinetics (excluding kidney) of Tc®™ (DPTA)/ Tc™™
(DMSA), y del Tc®™" (MAG3), are very significant in the
estimated absorbed dose to the patient.
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