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Dose as sess ment of di ag nos tic nu clear med i cine pro ce dures is nec es sary to fur ther op ti mize
re spec tive pro ce dure, es ti mate ra di a tion risk, im prove ra di a tion safety and ver ify com pli ance
of lo cal prac tice with guide lines. In line with Coun cil Di rec tive 2013/59/EURATOM, pa -
tient med i cal doc u men ta tion should in clude in for ma tion re lated to ra di a tion ex po sure. The
aim of this work is to pres ent the pa tient ra di a tion dose as sess ment sys tem de signed for rou -
tine clin i cal use, that uses in-house designed worksheets for dose cal cu la tion based on rel e vant 
pa ram e ters in tro duced by the ICRP pub li ca tions.
Dose re ports pro vide in for ma tion about the ab sorbed dose de liv ered to the tar get and
non-tar get or gans of in ter est and the ef fec tive dose for each di ag nos tic pro ce dure. The data
from the dose re ports was used to in ves ti gate av er age pa tient ex po sure lev els dur ing a
one-year pe riod and the re sults are pre sented. The im ple mented sys tem has im proved the
qual ity of ser vices pro vided and un der stand ing of ra di a tion risks. More over, the pre sented re -
sults have stim u lated fur ther op ti mi za tion of nu clear med i cine pro cesses.

Key words: nu clear med i cine, ra di a tion risk, ef fec tive dose as sess ment, ad min is tered ac tiv ity,
low-dose com puted to mog ra phy

IN TRO DUC TION

Nu clear med i cine is the med i cal spe cialty that
uses radiopharmaceuticals for di ag no sis, stag ing of dis -
ease, ther apy and mon i tor ing the re sponse of a dis ease
pro cess. Radiopharmaceuticals are var i ous types of
pharmaceuticals la beled with short half-life
radionuclides. They can be ad min is tered to the pa tient
by in tra ve nous, sub cu ta ne ous or intratumoural in jec -
tion, or orally de pend ing on the or gan and the func tion
to be stud ied, in or der to ob tain di ag nos tic and func -
tional in for ma tion on or gans where ra dio ac tiv ity is cu -
mu lated. It can also be used for the ther apy of some dis -
eases, e. g. be nign thy roid dis ease or thy roid can cer. 

Global trends show an in crease of ion iz ing ra di -
a tion use in di ag nos tic pro ce dures. The United Na -
tions Sci en tific Com mit tee on the Ef fects of Atomic
Ra di a tion (UNSCEAR) de scribes an in crease of about 

35 % and 70 % in the col lec tive dose from di ag nos tic
nu clear med i cine ex am i na tions and di ag nos tic ra di ol -
ogy, re spec tively, be tween Re port 2000 [1] and Re port
2008 [2]. There fore, aware ness of the ra dio log i cal risk
re lated to the use of ion iz ing ra di a tion for a di ag nos tic
pro ce dure and ne ces sity of pa tient safety im prove ment 
has mo ti vated na tional and in ter na tional au thor i ties to
re quire that rel e vant in for ma tion about pa ram e ters re -
lated to the pa tient ex po sure to ion iz ing ra di a tion
should be come part of the med i cal doc u men ta tion.

In line with EU Coun cil Di rec tive 2013/59/
EURATOM [3], in Croatia, data re lated to nu clear med i -
cine pro ce dure to be in cluded in a re port are ad min is tered
ac tiv ity, tar get or gan and ad min is tra tion mo dal ity. A sim -
i lar re quest on avail abil ity of in for ma tion on dose re lated
pa ram e ters should be ful filled in di ag nos tic ra di ol ogy as
well. Par tic u larly, for com puted to mog ra phy (CT) pro ce -
dures na tional leg is la tion re quires that in for ma tion about
the vol ume CT dose in dex (CTDIvol) and dose-length
prod uct (DLP) be spec i fied in a med i cal re port. * Cor re spond ing au thor; e-mail: dea.dundara.debeljuh@kbc-rijeka.hr



Even though these data are suf fi cient to ful fill le -
gal re quire ments, the dose con cept is much clearer, un -
der stand able and eas ily com pa ra ble even for non-pro -
fes sion als. Hav ing this in mind, the De part ment for
Med i cal Phys ics and Ra di a tion Pro tec tion of the Uni -
ver sity Hos pi tal Rijeka (UH Rijeka) has established and 
im ple mented a pa tient ra di a tion dose as sess ment sys -
tem for di ag nos tic nu clear med i cine pro ce dures based
on in-house designed worksheets for dose cal cu la tion
and re port ing. By know ing the data about the used
radiopharmaceutical, the ad min is tered ac tiv ity and set
of rel e vant pa tient spe cific in for ma tion, dose as sess -
ment for di ag nos tic nu clear med i cine pro ce dures could
be car ried out based on formalisms in tro duced by ICRP
pub li ca tions 80 and 128 [4, 5]. When the hy brid
SPECT/CT tech nique is used, the dose re port in cludes
the ef fec tive dose cal cu la tion for the CT con tri bu tion by 
us ing com puted to mog ra phy DLP val ues [6].

Sim i lar to dose as sess ment in di ag nos tic ra di ol -
ogy [7, 8], dose data for the re spec tive di ag nos tic nu -
clear med i cine pro ce dure can be used to op ti mize pro -
ce dure ac cord ing to the as low as di ag nos ti cally
ac cept able (ALADA) prin ci ple, to es ti mate pa tient ra -
di a tion risk, to plan and im prove ra di a tion safety, to
com ply  with the pro posed dose lim its and to align lo -
cal prac tice with na tional and in ter na tional guide lines.

The im ple mented pa tient ra di a tion dose sys tem
has al lowed dose re port ing for ev ery pa tient that un der -
goes a di ag nos tic nu clear med i cine pro ce dure at UH
Rijeka as a part of the spe cial ist med i cal re port. This is
in ac cor dance with Eu ro pean and na tional leg is la tion,
but also a step for ward in clin i cal prac tice since it pro -
vides the data in a more com pre hen si ble form.

MA TE RI ALS AND METH ODS

Af ter ad min is tra tion, a radiopharmaceutical is
dis trib uted to tar get or gans and other tis sues in the pa -
tient body. There fore, the ab sorbed dose in the tar get de -
pends on con tri bu tions from dif fer ent sources in the
body [9].

The ICRP has de signed a set of math e mat i cal mod -
els of the hu man body that rep re sent dif fer ent groups of
pa tients (adult fe male and male pa tients and pae di at ric
pa tients of dif fer ent age) and has pro posed an ap prox i -
ma tion in or der to sim plify the dose cal cu la tion [4, 5].
The source is as sumed to be the to tal body, and cal cu la -
tion of the ab sorbed dose de liv ered to dif fer ent tar gets as
well as the ef fec tive dose can be ob tained mul ti ply ing the
ad min is tered ac tiv ity by the radiopharmaceutical spe -
cific ab sorbed doses per unit of ad min is tered ac tiv ity
(mGy MBq–1) and ef fec tive doses per unit of ad min is -
tered ac tiv ity (mSv MBq–1), re spec tively.

For ef fec tive dose cal cu la tion in com puted to -
mog ra phy im ag ing a sim pli fied method pro posed by
the Eu ro pean Com mis sion is used [6]. Ef fec tive dose
es ti mates can be cal cu lated as

E DLP E= × DLP (1)

where DLP is the dis played dose-length prod uct for
the pro ce dure and EDLP (mSv mGy–1 cm–1) is the con -
ver sion fac tor that rep re sents the re gion-spe cific nor -
mal ised ef fec tive dose, which de pends on the scanned
re gion and the tube volt age [10-12]. Con ver sion fac -
tors for the head, neck, chest, ab do men and pel vis
were cal cu lated by us ing up dated weight ing fac tors
given by the ICRP 103 [13]. For lower ex trem i ties, the
con ver sion fac tors for male and fe male pa tients re -
ported by Saltybaeva et al. [11] were used. The EDLP

data of in ter est for this work are shown in tab. 1. 
At UH Rijeka 99mTc, 123I, and 131I are rou tinely

used for di ag nos tic pro ce dures and hy brid im ag ing mo -
dal i ties. The ra di a tion dose from radiopharmaceuticals
for ev ery pa tient is cal cu lated based on rel e vant pro ce -
dure pa ram e ters and pa tient-spe cific data that are rel e -
vant for the adop tion of an ap pro pri ate biokinetic model 
[4, 5]. These data are col lected in a form that is di vided
in two parts which should be com pleted by a nu clear
med i cine tech nol o gist and nu clear med i cine spe cial ist.
The first part of the form in cludes pa tient per sonal data
(name, age, gen der), di ag nos tic nu clear med i cine pro -
ce dure data such as the tar get or gan, type and ac tiv ity of
the ad min is tered radiopharmaceutical, route of ad min -
is tra tion (in tra ve nous, sub cu ta ne ous, intratumoural or
oral), type of ad min is tered meal in gas tric mo til ity stud -
ies (liq uid or solid) and uri nary blad der emp ty ing time
af ter ad min is tra tion in re nal stud ies. The sec ond part in -
cludes in for ma tion re lated to thy roid up take, bone up -
take and re nal func tion. For hy brid im ag ing, which
com bines di ag nos tic in for ma tion about mo lec u lar pro -
cesses with func tional im ag ing ca pa bil i ties of SPECT
and pre cise an a tom i cal over lay of CT im ag ing, ad di -
tion ally re quired data are CTDIvol, DLP and in for ma -
tion about the scanned an a tom i cal re gion. The ef fec tive
dose from the CT ex am i na tion is cal cu lated by mul ti -
ply ing DLP by the se lected con ver sion fac tor, tab. 1.

The col lected data are used as in put in in-house
designed worksheets for dose cal cu la tion. For each di -
ag nos tic nu clear med i cine pro ce dure, a pro ce dure-
spe cific worksheet was pre pared and in tro duced to
clin i cal prac tice. Worksheets for pae di at ric pa tients
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Ta ble 1. Pub lished con ver sion fac tors for com puted
 to mog ra phy ef fec tive dose cal cu la tion as a func tion of the
scanned re gion, tube volt age, and gen der

Tube
volt age [kV]

EDLP [mSv mGy–1 cm–1] [10]

Head Neck Chest Ab do men Pel vis

120 0.0019 0.0051 0.0145 0.0153 0.0129

140 0.0019 0.0052 0.0147 0.0155 0.0131

Tube
volt age [kV]

EDLP [mSv mGy–1 cm–1] [11]

Male Fe male

An kle Knee Hip An kle Knee Hip

120 0.0002 0.0004 0.0113 0.0002 0.0004 0.0122

140 0.0002 0.0004 0.0114 0.0002 0.0004 0.0123



were sep a rately pre pared and they re quire the cor rect
use of the age-de pend ent model as de scribed in ICRP
pub li ca tions, i.e. 1 year, 5 years, 10 years or 15 years
[4, 5]. Worksheets for pae di at ric pa tients were de vel -
oped for radiopharmaceutical con tri bu tion to the dose
only since hy brid im ag ing in that pa tient cat e gory was
not used. Con se quently, the re sults of the ab sorbed and 
ef fec tive dose are ready for the pa tient dose as sess -
ment re port. At the end, a hard copy of the re port is
pre pared for each pa tient.

It is im por tant to em pha size that the com pre hen -
sive qual ity as sur ance and qual ity con trol pro gram
which en com passes all the as pects of ap pli ca tion of ra -
dio ac tive iso topes and CT im ag ing in nu clear med i -
cine is re quired in or der to achieve ac cu racy of all
phys i cal pa ram e ters [14-16] and rep re sents a pre req ui -
site for dose as sess ment im ple men ta tion.

RE SULTS

The in ten tion of this pa per is to in tro duce the
con cept of dose re port ing in di ag nos tic nu clear med i -
cine pro ce dures and to pres ent ini tial re sults of the im -
ple mented dose as sess ment sys tem at the UH Rijeka,
where more than 4000 nu clear med i cine ex am i na tions
were car ried out from Feb ru ary 2018 un til Jan u ary
2019. For each pa tient a dose re port with ab sorbed and
ef fec tive doses was pro duced and in cluded in the pa -
tient med i cal doc u men ta tion. In more than 10 % of nu -
clear med i cine ex am i na tions of adults, hy brid im ag ing 
was per formed hence both radiopharmaceutical and
CT con tri bu tions to the to tal ef fec tive dose were cal cu -
lated. The per cent age of pae di at ric pa tients cor re -
sponds to 5 % of the to tal num ber of nu clear med i cine
pa tients. Ta ble 2 shows a de tailed dis tri bu tion of di ag -
nos tic nu clear med i cine and hy brid pro ce dures for
adult and pae di at ric pa tients.

In tab. 3, the re sults in terms of ad min is tered ac -
tiv ity and ef fec tive dose dur ing a one-year pe riod for
adult and pae di at ric pa tients are pre sented. For each nu -
clear med i cine pro ce dure min i mum, max i mum, mean
and stan dard de vi a tions of ad min is tered ac tiv ity and ef -
fec tive dose were cal cu lated, re spec tively. The num ber
of per formed ex am i na tions and con ver sion fac tors as
radiopharmaceutical spe cific ef fec tive doses per unit of
ad min is tered ac tiv ity (mSv MBq–1) that were used for
ef fec tive dose cal cu la tion are also shown. The con ver -

sion fac tors used for dose cal cu la tions in re nal im ag ing
with 99mTc-MAG3 de pend on the se lected biokinetic
model that best rep re sents the pa tient's re nal func tion
(nor mal func tion, ab nor mal func tion and acute uni lat -
eral re nal block age) and the uri nary blad der emp ty ing
time. De tailed in for ma tion on con ver sion fac tors for re -
nal im ag ing with 99mTc-MAG3 can be found in the
ICRP pub li ca tion 128 [5]. Con ver sion fac tors for
somatostatin re cep tor im ag ing with 99mTc-tektrotyd and 
lymphoscintigraphy with sub cu ta ne ous ad min is tra tion
were taken from radiopharmaceutical man u fac turer
spec i fi ca tions.

Re sults for pae di at ric pa tients are also pre sented
in tab. 3. Con ver sion fac tors for pae di at ric pa tients are
de pend ent on both the pa tient's age and pa tient spe cific
in for ma tion (re nal func tion, uri nary blad der emp ty ing
time, bone up take). De tailed in for ma tion on con ver sion 
fac tors can be found in ICRP pub li ca tion 128 [5].

The mean ef fec tive doses of in ves ti gated nu clear 
med i cine ex am i na tions vary by a fac tor of over 800
(0.04-35.52 mSv). The CT ex am i na tions tend to be in
a finer range and mean ef fec tive doses are sig nif i -
cantly lower than typ i cal doses of di ag nos tic CT pro -
ce dures due to the use of low-dose CT im ag ing (ap -
prox i mately 0.02-5 mSv).

DIS CUS SION

Com par i son of mean ef fec tive doses from nu -
clear med i cine di ag nos tic pro ce dures for adult pa -
tients shows large dif fer ences be tween var i ous pro ce -
dures due to the dif fer ent radiopharmaceuticals used,
and con se quently the dif fer ent biokinetic model
adopted. Ad di tion ally, the large ef fec tive dose range
re flects the dif fer ences in mean ad min is tered ac tiv ity
for a di ag nos tic pur pose, from 29 to 812 MBq. Dif fer -
ences in ef fec tive doses for the com puted to mog ra phy
con tri bu tion in hy brid im ag ing de pend on dif fer ent
con ver sion fac tors be tween scanned re gions, tab. 2.
As shown in tab. 3 thy roid me tas ta sis im ag ing with 131I 
is the ma jor con trib u tor to the ef fec tive dose. It is fol -
lowed by a two-day pro to col for myo car dial per fu sion
(stress and rest) and in fec tion/in flam ma tion im ag ing.
Thy roid me tas ta sis stud ies, myo car dial per fu sion
stud ies and in fec tion/in flam ma tion ex am i na tion con -
trib ute to 1 %, 10 %, and 1 % of the to tal num ber of ex -
am i na tions, re spec tively. Bone im ag ing with 99mTc –
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Ta ble 2. One-year of ex pe ri ence: num ber of nu clear med i cine di ag nos tic ex am i na tions at UH Rijeka
for which dose in for ma tion is avail able

Feb.
2018

Ma.r
2018

Ap.r
2018

May
2018

June
2018

July
2018

Aug.
2018

Sept.
2018

Oct.
2018

Nov.
2018

Dec.
2018

Jan.
2019 TOT

Num ber of NM
ex am i na tions 357 432 385 422 314 238 276 305 403 360 259 392 4143

Num ber of pae di at rics
ex am i na tions 17 15 10 19 19 15 11 18 26 17 16 20 203

Num ber of CT
scans (adults) 45 61 48 38 37 34 36 31 45 44 10 54 483



phosphonates is the most com monly per formed nu -
clear med i cine di ag nos tic pro ce dure at UH Rijeka and
makes up over 30 % of the to tal num ber of di ag nos tic
nu clear med i cine ex am i na tions.

Re sults are in ac cor dance with ef fec tive doses
for adults from nu clear med i cine ex am i na tions pre -
sented by Mett ler et al. [17], Kralik et al. [18] and

Avramova-Cholakova et al. [19]. The ex cep tion is
thy roid me tas ta sis im ag ing us ing 131I. Namely, in the
case of thy roid ab la tion, the pre sented ef fec tive dose
for thy roid me tas ta sis im ag ing was cal cu lated us ing
the con ver sion fac tor for the biokinetic model with
blocked thy roid and oral ad min is tra tion [5]. Sub se -
quently, thy roid con tri bu tion to the ef fec tive dose, cal -
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Ta ble 3. Rel e vant data re lated to one-year re sults for nu clear med i cine di ag nos tic ex am i na tions

Ex am i na tion Radiopharmaceutical
Num ber of

ex am i na tions

Min i mum –

max i mum                                          
ad min is tered                           

ac tiv ity
[MBq]

Mean                                     
ad min is tered                           

ac tiv ity ±
st.dev. [MBq]

Con ver sion
fac tor

[mSvMBq–1]

Min i mum–

max i mum                                          
ef fec tive

dose [mSv]

Mean                                     
ef fec tive

dose ± st.dev.
[mSv]

ADULT PA TIENT

Bone im ag ing 99mTc – phosphonates 1274 330-792 503 ± 53 4.9·10–3/4.3·10–3** 1.62-3.89 2.47 ± 0.26

Myo car dial
per fu sion, stress

99mTc – tetrofosmin 383 507-944 669 ± 55 6.9·10–3* 3.50-6.51 4.62 ± 0.38

Myo car dial
per fu sion, rest

99mTc  – tetrofosmin 308 501-811 672 ± 46 8·10–3* 4.00-6.49 5.38 ± 0.37

Re nal im ag ing 99mTc – MAG3 201 71-398 178 ± 70 See ta ble C.77* 0.18-3.25 0.76 ± 0.57

Re nal im ag ing 99mTc – DTPA 3 85-213 133 ± 70 4.9·10-3/4.6·10–3*** 0.42-1.34 0.80 ± 0.48

In fec tion/in flam ma ti
on im ag ing

99mTc – HMPAO
leu co cytes 53 518-1221 812 ± 142 1.1·10–2 ° 5.70-13.43 8.93 ± 1.56

Somatostatin
re cep tor im ag ing

99mTc – tektrotyd 69 553-852 739 ± 44 5·10–3R 2.77-4.26 3.69 ± 0.22

Parathyroid im ag ing 99mTc – pertechnetate 2 346-870 493 ± 96 1.3·10–2* 3.11-7.83 4.44 ± 0.87

Parathyroid im ag ing 99mTc – MIBI 169 381-560 471 ± 126 9·10–3* 3.05-4.48 3.76 ± 0.01

Thy roid im ag ing 99mTc – pertechnetate 1178 74-410 77 ± 20 1.3·10–2* 0.96-5.33 1.00 ± 0.25

Thy roid im ag ing 99mTc – MIBI 33 346-393 377 ± 11 9·10–3* 3.11-3.54 3.39 ± 0.10

Brain im ag ing 99mTc – HMPAO 4 550-800 674 ± 119 9.3·10–3* 5.12-7.44 6.26 ± 1.10

Liver hemangioma 99mTc – erythrocytes 8 550-580 561 ± 10 7·10–3* 3.85-4.06 3.92 ± 0.07

Liver im ag ing 99mTc – HIDA 2 193-196 195 ± 2 1.6·10–2* 3.09-3.14 3.11 ± 0.03

Lymphoscintigraphy 99mTc – nanocoll 10 36-76 58 ± 16 4·10–3R 0.14-0.30 0.24 ± 0.07

Lymphoscintigraphy
-SLN

99mTc – nanocoll 43 26-32 29 ± 2 1.2·10–3* 0.03-0.04 0.04 ± 0.01

Do pa mine
trans porter im ag ing

123I – ioflupane 38 132-165 147 ± 9 2.5·10–2* 3.30-4.13 3.67 ± 0.22

Lung per fu sion 99mTc – LYOMAA 72 40-206 91 ±  24 1.1·10–1* 0.44-2.27 1.00 ± 0.26

Angiocardiography 99mTc – pertechnetate 19 540-615 587 ± 22 1.6·10–2* 2.48-2.83 2.70 ± 0.10

Gas tric mo til ity
stud ies

99mTc – DTPA 13 72-90 79 ± 5 1.9·10–2/2.4·10–2**** 1.30-1.71 1.49 ± 0.09

Thy roid metastases
(af ter ab la tion)

131I 55 185-185 185 ± 0 2.8·10–1* 35.52-35.52
T 35.52 ± 0 T

Ectopic gas tric
mu cosa im ag ing

(Meckel's)

99mTc – pertechnetate 3 255-345 298 ± 55 4.6·10–3* 3.82-4.61 4.20 ± 0.39

Com puted
to mog ra phy – low

dose
– 483 – – – 0.02-5.24 1.42 ± 0.84

  PAE DI AT RIC PA TIENT

Re nal im ag ing 99mTc – MAG3 185 20-148 45 ± 20 See ta ble C.77* 0.14-0.86 0.25 ± 0.09

Re nal im ag ing 99mTc – DTPA 2 141-193 167 ± 37 See ta ble C.61* 0.89-1.22 1.05 ± 0.23

Re nal im ag ing 99mTc – DMSA 2 41-75 58 ± 24 See ta ble C.59* 0.45-0.83 0.64 ± 0.26

Bone im ag ing 99mTc – phosphonates 12 102-401 231 ± 107 See ta ble C.89* 1.80-3.10 2.38 ± 0.48

Gas tric mo til ity
stud ies

99mTc – DTPA 1 20-20 20 ± 0 See ta ble C.79* 1.24-1.24 1.24 ± 0

In fec tion/
in flam ma tion

im ag ing

99mTc – HMPAO
leu co cytes 1 333-333 333 ± 0 See 3.11. ° 6.22-6.22 6.22 ± 0

*  ICRP 128, **Nor mal up take and ex cre tion /High bone up take and/or se verely im paired kid ney func tion; ICRP 128,
*** Nor mal re nal func tion/Ab nor mal re nal func tion; ICRP 128, **** Oral ad min is tra tion of flu ids/Oral ad min is tra tion of sol ids; ICRP 128
° ICRP 80, R Radiopharmaceuticals man u fac turer spec i fi ca tion, T Ef fec tive dose cal cu lated sub tract ing thy roid con tri bu tion



cu lated us ing the thy roid tis sue weight ing fac tor of
0.04 [13], was later sub tracted due to the thy roid re -
moval, re sult ing in the ef fec tive dose of 35.52 mSv.

In pae di at ric pa tients the most com mon nu clear
med i cine pro ce dure was re nal im ag ing with 99mTc –
MAG3 (over 90 % of to tal pae di at ric ex am i na tions).
In fec tion/in flam ma tion im ag ing causes large ef fec tive 
doses to the pa tient, but it is rarely per formed.

In data anal y sis and com par i son of dose es ti -
mates un cer tain ties should be taken into ac count.
Among oth ers, the un cer tainty in the dose es ti mates
from radiopharmaceuticals de pends on dif fer ences be -
tween the pa tient and the math e mat i cal model used for
the sim u la tion. It is mainly re lated to the mass of the
or gans and the dis tance be tween source and tar get or -
gan. A sim i lar prob lem is pres ent for CT ef fec tive dose 
es ti mates since the con ver sion fac tor that rep re sents
the re gion-spe cific nor mal ised ef fec tive dose is cal cu -
lated us ing weight ing fac tors for math e mat i cal mod els 
rather than for the in di vid ual pa tient. Reg u larly per -
formed QC en able the re duc tion of un cer tain ties on
ac tiv ity ad min is tered due to mea sure ments us ing the
ac tiv ity me ter as well as to achieve better ac cu racy of
CT dose pa ram e ters.

CON CLU SIONS

The study pres ents prac ti cal as pects and re sults
of the dose as sess ment sys tem in nu clear med i cine im -
ag ing im ple mented in clin i cal prac tice. Pro fes sion als
in volved in this field have be come more aware on of
the ra di a tion risk re lated to the di ag nos tic pro ce dures
since the dose in for ma tion is avail able, as a value that
seems to be clear, un der stand able and eas ily com pa ra -
ble. Qual ity of pro vided ser vices has been im proved
and a dose re port for ev ery di ag nos tic nu clear med i -
cine ex am i na tion is pro duced. In for ma tion on the ab -
sorbed dose to or gans from the radiopharmaceutical
and the ef fec tive dose from var i ous im ag ing pro ce -
dures are avail able in pa tient med i cal re cords. Also,
the dose as sess ment sys tem has con trib uted to the
stan dard iza tion of ac tiv ity mea sure ments by the re sid -
ual ac tiv ity sub trac tion for each ad min is tered ac tiv ity
in or der to get the in for ma tion of about the ac tual ac -
tiv ity ad min is tered to the pa tient. 

More over, in tro duc tion of the pa tient ra di a tion
dose as sess ment sys tem was used as an in put for set -
ting typ i cal val ues for nu clear med i cine pro ce dures at
UH Rijeka. Al though DRL are reg u larly used in di ag -
nos tic and interventional ra di ol ogy [20, 21], un til re -
cently there was a lack of use of the DRL ap proach in
nu clear med i cine pro ce dures in Croatia. Start ing from
re sults com ing from the dose as sess ment sys tem, the
first na tional sur vey on  DRL val ues in nu clear med i -
cine was im ple mented and per formed in or der to in tro -
duce a valu able tool re quired for the op ti mi za tion of
di ag nos tic nu clear med i cine pro ce dures [22].

AU THORS' CON TRI BU TIONS

The idea was ini ti ated by D. D. Debeljuh, S.
Jurkovi} and I. Pribani}. The dose as sess ment sys tem
de sign was cre ated by D. D. Debeljuh, I. Pribani}. The
im ple men ta tion of the dose as sess ment was per formed 
by D. D. Debeljuh, S. Jurkovi}, I. Pribani}, N. Girotto,
S. Grbac-Ivankovi}, A. Božani}, and D. Šegota.

Data were col lected and sta tis ti cally ana lysed by
D. D. Debeljuh and I. Pribani}. The manu script was
drafted by D. D. Debeljuh, S. Jurkovi}, and I. Pribani}
and re vised by all au thors.
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SISTEM  ZA  PROCENU  DOZE  U  NUKLEARNO-MEDICINSKIM
DIJAGNOSTI^KIM  POSTUPCIMA ‡  IMPLEMENTACIJA  I  PRVI  REZULTATI

Procena doze kod dijagnosti~kih nuklearno-medicinskih procedura je nu`na za opti-
mizaciju protokola, procenu rizika izazvanih zra~ewem, planirawe i optimizaciju za{tite od
zra~ewa, proveru uskla|enosti doznih granica s propisanim vrednostima te za pore|ewe lokalnog
na~ina rada s nacionalnim i me|unarodnim smernicama. Direktiva 2013/59EURATOM nala`e da
se podaci vezani za izlagawe pacijenta jonizuju}em zra~ewu upisuju u medicinsku dokumentaciju
pacijenta. Ciq ovog rada je da se prika`e uspostavqeni sistem za procenu doze razvijen u svrhu
kori{}ewa u klini~koj praksi. Na temequ podataka i formalizama objavqenih u publikacijama
Me|unarodne komisije za za{titu od zra~ewa (ICRP) izra|eni su radni listovi za procenu doze.

Izve{taj o dozi pacijenta sadr`i podatke o predatoj apsorbovanoj dozi ciqnim organima
i ostalim organima od interesa te podatke o efektivnoj dozi za pojedinu sprovedenu dijagnosti~ku
proceduru. Podaci iz izve{taja o dozi pacijenata u periodu od godinu dana kori{}eni su za procenu
nivoa izlagawa jonizuju}em zra~ewu i rezultati su prikazani u ovom radu. Jednogodi{we iskustvo
primene sistema za prora~un i procenu doze pokazalo je poboq{awe u kvalitetu sprovedenih
medicinskih procedura i boqe razumevawe rizika izazvanih zra~ewem. Osim toga, informacija o
dozi predstavqa korisno sredstvo za optimizaciju nuklearno-medicinskih dijagnosti~kih pro-
cedura i reviziju akvizicijskih protokola.

Kqu~ne re~i: nuklearna medicina, rizik izazvan zra~ewem, procena efektivne doze,
.........................uneta aktivnost, nisko-dozna kompjuterizovana tomografija


