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Pos i tron emis sion to mog ra phy/com puter to mog ra phy is a cru cial mo dal ity for the quan ti fi -
ca tion of met a bolic ac tiv ity and an a tom i cal struc ture. Re duc ing ra di a tion dose, es pe cially in
re peated im ag ing, re mains a sig nif i cant chal lenge. This study fo cuses on op ti miz ing com puter 
to mog ra phy pa ram e ters to re duce dose, while main tain ing im age qual ity. The aim of this re -
search was to de ter mine the im pact of vary ing com puter to mog ra phy tube volt age and an ode
cur rent, on the quan ti fi ca tion of stan dard ized up take value, con trast-to-noise ra tio, and ra di -
a tion ex po sure (vol ume CT dose in dex, dose-length prod uct). A NEMA IQ body phan tom
was scanned us ing var i ous com bi na tions of tube volt age and an ode current. Stan dard ized up -
take value, con trast-to-noise ra tio, vol ume CT dose in dex and dose-length prod uct, were
eval u ated from the dif fer ent scans. The ob tained re sults were sta tis ti cally as sessed. Re duc ing
tube volt age and an ode cur rent did not sig nif i cantly af fect stan dard ized up take value ac cu racy 
but, re duced ra di a tion dose. Im age qual ity (con trast-to-noise ra tio) re mained di ag nos ti cally
ac cept able, sup port ing the po ten tial for op ti mi za tion with out com pro mis ing ac cu racy. Op ti -
mi za tion of com puter to mog ra phy pa ram e ters (tube volt age, an ode cur rent) is fea si ble and
ben e fi cial in clin i cal prac tice, as it re duces pa tient ra di a tion bur den while main tain ing im age
qual ity and stan dard ized up take value ac cu racy. 

Key words: PET/CT, stan dard ized up take value, quan ti fi ca tion, dose op ti mi za tion, im age qual ity,
tube volt age, an ode cur rent, pa ram e ter vari a tion

INTRODUCTION

Pos i tron emis sion to mog ra phy com bined with
com puted to mog ra phy (PET/CT) is one of the most ad -
vanced hy brid im ag ing mo dal i ties, com bin ing met a -
bolic in for ma tion from PET with de tailed an a tom i cal
im ag ing from CT [1]. This tech nol ogy plays a cru cial
role in clin i cal prac tice, par tic u larly in on col ogy, where
it en ables early de tec tion of ma lig nant changes, mon i -
tor ing of ther apy re sponse, and ac cu rate lo cal iza tion of
metastases. The PET/CT is also in dis pens able in neu -
rol ogy and car di ol ogy for de tect ing neurodegenerative
dis eases, eval u at ing ce re bral and car diac per fu sion, and 
as sess ing myo car dial vi a bil ity  [2]. A pri mary con cern
in the use of PET/CT de vices is pa tient ex po sure to ion -
iz ing ra di a tion  [1]. The CT com po nent, in par tic u lar,
sig nif i cantly con trib utes to the over all ra di a tion dose,
mak ing the op ti mi za tion of im ag ing pa ram e ters es sen -
tial to re duce ex po sure with out com pro mis ing im age
qual ity [2]. The CT uses X-rays to cre ate cross-sec -
tional im ages of in ter nal body struc tures. Key pa ram e -

ters in im age for ma tion are the X-ray tube volt age (kV)
and the an ode cur rent (ex pressed as mAs) [3]. These pa -
ram e ters di rectly af fect im age qual ity and pa tient ra di a -
tion bur den. Op ti miz ing these pa ram e ters is cru cial for
achiev ing a bal ance be tween im age qual ity and min i -
mal ra di a tion dose, thereby re duc ing the risk to the pa -
tient, es pe cially in re peated ex am i na tions [4]. The op ti -
mi za tion pro cess be comes par tic u larly im por tant for
pa tients who re quire mul ti ple ex am i na tions, where the
cu mu la tive ra di a tion dose can be come sig nif i cant [4].
Tech no log i cal ad vance ments, such as it er a tive re con -
struc tion and au to matic pa ram e ter ad just ment, en able
the re duc tion of ra di a tion dose while main tain ing ad e -
quate im age qual ity [5, 6]. The stan dard ized up take
value (SUV) is a key pa ram e ter in the quan ti fi ca tion of
met a bolic ac tiv ity in PET stud ies, es pe cially in on col -
ogy, where the ac cu racy of SUV val ues al lows for pre -
cise mon i tor ing of dis ease and treat ment re sponse [5].
The SUV is used to mea sure the amount of ad min is -
tered radiopharmaceutical that has ac cu mu lated in tis -
sues, al low ing for ac cu rate as sess ment of met a bolic
pro cesses at the mo lec u lar level. Its use is par tic u larly
im por tant in oncological di ag nos tics, as it en ables the
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dif fer en ti a tion of tu mor tis sue from nor mal and in -
flamed tis sue based on their in creased met a bolic ac tiv -
ity [7]. The cal cu la tion of SUV in PET/CT does not di -
rectly de pend on CT im age qual ity, as CT data do not
en ter the SUV cal cu la tion equa tion di rectly. The SUV
val ues are based on the re con structed ac tiv ity con cen -
tra tion in PET im ages, nor mal ized to the ad min is tered
ac tiv ity (cor rected for ra dio ac tive de cay) and the pa -
tient's body mass [8]. In this con text, SUV is not di rectly 
de pend ent on CT im age qual ity, as CT val ues are not in -
cluded in the SUV cal cu la tion it self [9]. How ever, this
as sump tion of in de pend ence is not ab so lute, since CT
data are es sen tial for CT-based at ten u a tion cor rec tion
(CTAC), which di rectly in flu ences the re con structed
PET ac tiv ity dis tri bu tion and there fore may in di rectly
af fect SUV quan ti fi ca tion [10].

De spite the wide spread clin i cal use of PET/CT,
there is still a lim ited ev i dence on how sys tem atic vari -
a tions in CT ac qui si tion pa ram e ters af fect quan ti ta tive
PET met rics, such as SUV, through CT-based at ten u a -
tion cor rec tion, and how these ef fects si mul ta neously
re late to CT im age qual ity and ra di a tion dose.

The aim of this re search is to op ti mize/eval u ate
CT pa ram e ters within a PET/CT ex am i na tion, en sur -
ing that the op ti mi za tion does not al ter the quan ti ta tive
val ues SUV. The pri mary goal of this re search is to re -
duce the ra di a tion dose re ceived by the pa tient dur ing
im ag ing while main tain ing di ag nos tic ac cu racy and
the ac cu racy of SUV quan ti fi ca tion.

MA TE RI ALS AND METODS

Ex per i men tal pro ce dures

In this study, we an a lyzed a NEMA IQ phan tom.
The NEMA IQ phan tom is a stan dard acrylic cy lin dri cal
phan tom filled with wa ter, spe cif i cally de signed to sim u -
late the an a tom i cal char ac ter is tics of the hu man body.
The phan tom con tains six spheres of dif fer ent di am e ters:
10 mm, 13 mm, 17 mm, 22 mm, 28 mm, and 37 mm. The
spheres are sus pended in the cen tral part of the phan tom
and are used to eval u ate the quan ti ta tive ca pa bil i ties of
PET scan ners. Each sphere is filled with the
radiopharmaceutical 18F-fluorodeoxyglucose (FDG), al -
low ing for de tailed anal y sis of ac tiv ity quan ti fi ca tion in
struc tures of dif fer ent sizes. The NEMA IQ body phan -
tom was filled with a so lu tion of the radiopharmaceutical
18F FDG in an ac tiv ity con cen tra tion ra tio be tween the
back ground and the spheres of 1:10. The back ground ac -
tiv ity was 60.4 MBq in 10 li ters of so lu tion, yield ing a
con cen tra tion of 6.04 kBq(ml)–1. In the spheres, the ac -
tiv ity was 60.3 MBq in 1 li ter, or 60.3 kBqml–1. The
phan tom was scanned on a Siemens Bio graph mCT
PET/CT scan ner, which com bines a pat ented PET sys -
tem with lutetium oxyorthosilicate (LSO) with
time-of-flight (ToF) tech nol ogy and a 128-slice CT. The
pa ram e ters for the CT scan were var ied in dif fer ent com -
bi na tions are shown in the tab. 1.

Quan ti ta tive im age anal y sis was per formed us -
ing SINGOVIA soft ware. On each NEMA IQ phan -
tom im age, re gions of in ter est (RoI) were drawn
around the spheres of dif fer ent di am e ters, con sis tent
with the known di men sions of the spheres, and
SUVmax and SUVmean were eval u ated. The RoI
were also placed on the back ground re gion, with the
di am e ter of the larg est sphere used to de ter mine the ac -
cu racy of the anal y sis.

The SUV was cal cu lated as

SUV =
-( [ ) ])activity concentartion kBq(mL

(injected ac

1

tivity [kBq] / body mass [kg])

A con stant phan tom mass (wa ter-equiv a lent
mass of 10 kg) was as sumed for all mea sure ments to
en sure con sis tency across ac qui si tions.

On at ten u a tion-cor rected SPECT im ages re con -
structed us ing dif fer ent CT at ten u a tion maps, the con -
trast-to-noise (CNR) ra tio was eval u ated. The CNR
quan ti fies the con trast be tween the ob ject (sphere) and 
the back ground while ac count ing for im age noise, and
is com monly used to as sess ob ject detectability and
over all im age qual ity [11].

The CNR for SPECT im ages was cal cu lated as

CNR
S Sbg

SDbg
=

-
×

[ ]
[%]100

where S is the mean sig nal within the sphere, Sbg – the
mean back ground sig nal, and SDbg – the stan dard de -
vi a tion of the back ground sig nal. Per cent age scal ing
(×100) was ap plied con sis tently across all datasets to
en sure com pa ra bil ity.

Sta tis ti cal anal y sis

Sta tis ti cal anal y sis was per formed us ing IBM
SPSS Sta tis tics soft ware (ver sion 23). To eval u ate the
im pact of vari a tions in CT ac qui si tion pa ram e ters (kV
and mAs) on ra di a tion dose, com puted to mog ra phy
dose in dex vol ume (CTDIvol), and dose-length prod -
uct (DLP) were cal cu lated, and cor re la tion anal y sis
was con ducted us ing Pearson's cor re la tion co ef fi cient. 
This ap proach en abled as sess ment of both the strength 
and di rec tion of the re la tion ship be tween changes in
kV/mAs set tings and CTDIvol and DLP val ues.

The in ter pre ta tion of Pearson's cor re la tion co ef -
fi cient (r) fol lowed a five-level scale:
– r < 0.20 – very weak cor re la tion,
– 0.20 £ r < 0.40 – weak cor re la tion,
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Ta ble 1. The CT scan pa ram e ters

CT scan pa ram e ters

Tube volt age
[kV] 140 140 120 120 100 100 80 70 80 70

An ode cur rent
[mAs] 80 30 80 30 80 30 80 70 30 130



– 0.40 £ r < 0.60 – mod er ate cor re la tion,
– 0.60 £ r < 0.80 – strong cor re la tion,
– r ³ 0.80 – very strong cor re la tion.

Nor mal ity of data dis tri bu tion was as sessed us -
ing the Shapiro-Wilk test, con firm ing a nor mal dis tri -
bu tion of the an a lyzed vari ables. The ef fects of
changes in CT ac qui si tion pa ram e ters on quan ti ta tive
met rics (SUVmax, SUVmean, CNRmax, and CNRmean)
were eval u ated us ing one-way anal y sis of vari ance
(ANOVA). When sta tis ti cally sig nif i cant dif fer ences
were ob served, F-val ues and cor re spond ing p-val ues
were re ported to quan tify be tween-group vari abil ity.

For  all  sta tis ti cal  tests,  a  sig nif i cance  level  of 
p < 0.05 was ap plied.

RE SULTS

Im pact of tube voltage and currennt
vari a tions on CTDIvol and DLP

The CTDIvol and DLP val ues ac cord ing to the
ap plied vari a tions in tube volt age (kV) and tube cur -
rent (mAs) are pre sented in tab. 2. The anal y sis dem -
on strated a strong pos i tive cor re la tion be tween the
kV/mAs  pa ram e ters  and  CTDIvol  and  DLP  val ues
(r > 0.9; p < 0.05).

The scat ter plot il lus trates the re la tion ship be -
tween CTDIvol (mGy) and DLP (mGy·cm) in fig. 1. A
strong pos i tive lin ear cor re la tion is ob served, in di cat ing 
that DLP in creases pro por tion ally with CTDIvol. This
is con sis tent with the the o ret i cal re la tion ship, as DLP is
di rectly de pend ent on CTDIvol and scan length.

The data points are closely aligned along the re -
gres sion line, sug gest ing low vari abil ity and good
con sis tency in the ac qui si tion pro to col. Mi nor de vi a -
tions from the trend line may re flect slight dif fer ences
in scan length or ac qui si tion set tings. Over all, the re -
sults con firm a sta ble and pre dict able dose re la tion -
ship across the ex am ined mea sure ments.

Im pact of CT pa ram e ter
vari a tions on SUV quan ti fi ca tion

Sta tis ti cal eval u a tion us ing ANOVA dem on -
strated no sig nif i cant dif fer ences in SUVmax (F =
0.0009; p = 0.999) and SUVmean (F = 0.0006; p = 0.999)
across the var i ous CT ac qui si tion pro to cols. These find -
ings in di cate that al ter ations in tube volt age (kV) and
an ode cur rent prod uct (mAs) do not in duce sta tis ti cally
sig nif i cant vari a tions in PET quan ti fi ca tion un der the
cur rent ex per i men tal con di tions. The ob served sta bil ity 
of SUV val ues across all pa ram e ter com bi na tions is fur -
ther de tailed in tabs. 3 and 4.

Re gres sion anal y sis was em ployed to eval u ate
the re la tion ship be tween SUV quan ti fi ca tion and ra di -
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Ta ble 2. The com bi na tion of tube volt age and an ode
cur rent used and their mpact on the vari a tions of
CTDIvol and DLP

Tube voltage
[kV]

Anode current
[mAs]

CTDIvol
[mGy]

DLP
[mGycm]

140 80 6.23 233.2

120 80 5.39 152.8

100 80 3.15 89.3

140 30 3.09 87.3

120 30 2.02 57.3

70 130 1.50 42.5

80 80 1.49 42.1

100 30 1.18 33.5

70 80 0.92 26.1

80 30 0.56 15.8

Fig ure 1. Re la tion ship be tween CTDIvol and DLP

Ta ble 3. The SUVmax val ues at a back ground
/sphere ra tio of 1:10

PET/CT: kV
in mAs

SUVmax  val ues in dif fer ent spheres

10 mm 13 mm 17 mm 12 mm 28 mm 37 mm

140 kV 80 mAs 5.66 10.50 11.80 11.50 11.20 11.50

140 kV 30 mAs 5.66 10.50 11.80 11.50 11.20 11.50

120 kV 80 mAs 5.66 10.50 11.80 11.50 11.20 11.50

120 kV 30 mAs 5.66 10.50 11.80 11.50 11.30 11.50

100 kV 80 mAs 5.67 10.50 11.80 11.50 11.30 11.50

100 kV 30 mAs 5.67 10.50 11.80 11.50 11.30 11.50

80 kV 80 mAs 5.68 10.50 11.80 11.60 11.30 11.60

80 kV 30 mAs 5.71 10.60 11.90 11.60 11.30 11.60

70 kV 130 mAs 5.69 10.60 11.80 11.60 11.30 11.60

70 kV 80 mAs 5.69 10.50 11.80 11.60 11.30 11.60

Ta ble 4. The SUVmean val ues at a back ground/
sphere ra tio of 1:10

PET/CT: kV
in mAs

SUVmean val ues in dif fer ent spheres

10 mm 13 mm 17 mm22 mm 28 mm 37 mm

140 kV 80 mAs 4.84 6.48 7.68 7.43 8.66 8.84

140 kV 30 mAs 4.84 6.46 7.68 7.44 8.67 8.85

120 kV 80 mAs 4.84 6.46 7.68 7.44 8.68 8.84

120 kV 30 mAs 4.85 6.46 7.69 7.46 8.70 8.85

100 kV 80 mAs 4.85 6.47 7.69 7.46 8.70 8.85

100 kV 30 mAs 4.85 6.48 7.69 7.46 8.70 8.88

80 kV 80 mAs 4.87 6.50 7.70 7.48 8.73 8.87

80 kV 30 mAs 4.88 6.52 7.72 7.49 8.74 8.89

70 kV 130 mAs 4.87 6.50 7.70 7.49 8.75 8.87

70 kV 80 mAs 4.86 6.49 7.69 7.48 8.74 8.87



a tion dose met rics (CTDIvol and DLP). The re sults,
fig. 2, con firm that SUV re mains in de pend ent of the
CT dose level, sug gest ing that dose re duc tion strat e -
gies in the CT com po nent of PET/CT im ag ing can be
im ple mented with out com pro mis ing the ac cu racy of
SUV based quan ti fi ca tion for at ten u a tion cor rec tion.

Anal y sis of im age qual ity in di ca tors

To fur ther eval u ate the im pact of CT pa ram e ter
vari a tions on PET im age qual ity, the CNR was cal cu -
lated for both max i mum (CNRmax) and mean
(CNRmean) val ues. The re sults, sum ma rized in tabs. 5
and 6, pro vide a quan ti ta tive as sess ment of im age fi -
del ity across dif fer ent ac qui si tion set tings. Sta tis ti cal
anal y sis us ing ANOVA re vealed no sig nif i cant dif fer -
ences in CNRmax (F = 0.0009; p = 0.999) and CNRmean

(F = 0.0006; p = 0.999) val ues among the var i ous com -
bi na tions of tube volt age (kV) and an ode cur rent prod -
uct (mAs). These re sults dem on strate that mod i fi ca -
tions to the CT pro to col within the in ves ti gated range
do not ad versely af fect the char ac ter is tics of the re con -
structed PET im ages. The con sis tency of these in di ca -
tors (tabs. 4 and 5) fur ther sup ports the sta bil ity of the
PET/CT sys tem's per for mance across di verse ra di a -
tion dose lev els. Fig ure 3 il lus trates the dis tri bu tion of
CNRmax and CNRmean for the six spheres of the NEMA 

IQ phan tom, show ing sta ble im age qual ity re gard less
of the CT set tings em ployed for at ten u a tion cor rec -
tion.

Fig ure 3, dis plays the CNRmax  and CNRmean val -
ues for the six dif fer ent spheres in the NEMA IQ phan -
tom at var i ous com bi na tions of CT pa ram e ters in the
1:10 ra tio ex per i ment.

DIS CUS SION

In this study, we an a lyzed NEMA IQ phan tom
data ac quired dur ing PET/CT ex am i na tions, with a
spe cific fo cus on the im pact of vari a tions in CT tube
volt age (kV) and an ode cur rent (mAs) on the quan ti fi -
ca tion of SUV val ues. These re sults are es sen tial for
im prov ing ra di a tion dose op ti mi za tion in clin i cal
prac tice, where the goal is to re duce ra di a tion dose
while main tain ing di ag nos tic value and the ac cu racy
of quan ti ta tive val ues. Based on the col lected data, it
was con firmed that vari a tions in CT pa ram e ters, par -
tic u larly tube volt age (kV) and an ode cur rent (mAs),
did not cause sta tis ti cally sig nif i cant changes in SUV
val ues. These re sults in di cate that high im age qual ity
can be achieved even at lower tube volt age and cur rent
val ues, while main tain ing the ac cu racy of SUV quan -
ti fi ca tion, sug gest ing the pos si bil ity of a sig nif i cant re -
duc tion in ra di a tion dose with out com pro mis ing di ag -
nos tic ac cu racy. Our re sults are largely sup ported by
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Fig ure 2. SUVmax and SUVmean at dif fer ent CT 
pa ram e ters at a back ground/sphere ra tio of 1:10

Ta ble 5. The CNRmax at a back ground/sphere ra tio of 1:10

PET/CT: kV
in mAs

CNRmax val ues in dif fer ent spheres

10 mm 13 mm 17 mm 22 mm 28 mm 37 mm

140 kV 80 mAs 46.00 94.40 107.40 104.40 101.40 104.40

140 kV 30 mAs 45.90 94.30 107.30 104.30 101.30 104.30

120 kV 80 mAs 46.00 94.40 107.40 104.40 101.40 104.40

120 kV 30 mAs 46.00 94.40 107.40 104.40 102.40 104.40

100 kV 80 mAs 46.10 94.40 107.40 104.40 102.40 104.40

100 kV 30 mAs 46.10 94.40 107.40 104.40 102.40 104.40

80 kV 80 mAs 46.10 94.30 107.30 105.30 102.30 105.30

80 kV 30 mAs 46.40 95.30 108.30 105.30 102.30 105.30

70 kV 130 mAs 46.20 95.30 107.30 105.30 102.30 105.30

70 kV 80 mAs 46.20 94.30 107.30 105.30 102.30 105.30

Ta ble 6. The CNRmean at a back ground/sphere ra tio of 1:10

PET/CT: kV
in mAs

CNRmean val ues in dif fer ent spheres

10 mm 13 mm 17 mm 22 mm 28 mm 37 mm

140 kV 80 mAs 37.80 54.20 66.20 63.70 76.00 77.80

140 kV 30 mAs 37.70 53.90 66.10 63.70 76.00 77.80

120 kV 80 mAs 37.80 54.00 66.20 63.80 76.20 77.80

120 kV 30 mAs 37.90 54.00 66.30 64.00 76.40 77.90

100 kV 80 mAs 37.90 54.10 66.30 64.00 76.40 77.90

100 kV 30 mAs 37.90 54.20 66.30 64.00 76.40 78.20

80 kV 80 mAs 38.00 54.30 66.30 64.10 76.60 78.00

80 kV 30 mAs 38.10 54.50 66.50 64.20 76.70 78.20

70 kV 130 mAs 38.00 54.30 66.30 64.20 76.80 78.00

70 kV 80 mAs 37.90 54.20 66.20 64.10 76.70 78.00



the find ings of the study by Bebbington et al., [12]
which val i dated CARE kV tech nol ogy for au to matic
tube volt age se lec tion in PET/CT ex am i na tions. This
study showed that re duc ing tube volt age with the
CARE kV sys tem al lows for a sig nif i cant re duc tion in
ra di a tion dose while main tain ing the ac cu racy of SUV
quan ti fi ca tion and im age qual ity.

The dif fer ences be tween our stud ies re late to the
choice of phan toms, where Bebbington et al. used four 
dif fer ent phan toms – Lungman, Lungman plus fat,
Esser, and NEMA IQ – which al lowed them to an a lyze
var i ous an a tom i cal sce nar ios [12]. In con trast, we
used only the NEMA IQ phan tom, which pro vides a
stan dard ized ba sis for as sess ing im age qual ity and
dose but lim its gen er al iza tion to spe cific an a tom i cal
dif fer ences. Bebbington et al. [12] used the CARE kV
sys tem to au to mat i cally ad just volt age based on the
char ac ter is tics of each phan tom, which fur ther op ti -
mized ra di a tion. Sim i lar re sults on the ben e fits of au -
to matic tube volt age con trol with CARE kV tech nol -
ogy are shown in the study by Yu et al., [13] which
high lights the clin i cal ad van tage of this method in
terms of ac cu racy and dose con sis tency. Gould et al.

[14] fur ther em pha size the ben e fits of com bin ing au to -
matic ex po sure con trol (AEC) with ad vanced it er a tive
re con struc tions, achiev ing high im age qual ity at lower 
tube volt age (kV) and an ode cur rent (mAs) val ues,
which aligns with the find ings of our study re gard ing
main tain ing di ag nos tic im age qual ity while re duc ing
dose [14]. Sim i larly, McCollough et al. [15] pro vided
a com pre hen sive re view of AEC sys tems for re duc ing
ra di a tion dose in CT im ag ing, which is con sis tent with
our con clu sions. Al though we did not use AEC sys -
tems but rather man ual volt age ad just ment, the re sults
are com pa ra ble, as re duc ing tube volt age did not af fect 
im age qual ity, in di cat ing the ef fec tive ness of a man ual
ap proach to achiev ing sim i lar re sults un der con trolled
con di tions.

The SUV quan ti fi ca tion pa ram e ter has been used as
a key in di ca tor in nu mer ous stud ies deal ing with dose and
im age qual ity op ti mi za tion in PET/CT im ag ing. For ex -
am ple, the study by Brady and Shulkin, which was also
based on the NEMA IQ phan tom, showed that re duc ing
tube volt age (kV) and an ode cur rent (mAs) al lows for
main tain ing the ac cu racy of SUV quan ti fi ca tion while re -
duc ing dose, which is con sis tent with our find ings [16].
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Fig ure 3. The CNRmax  (a) and CNEmean (b) val ues for dif fer ent CT pa ram e ters at a 1:10 back ground/sphere ra tio



Their study pro vides the o ret i cal sup port for our ex per i -
men tal re sults, dem on strat ing that op ti mi za tion tech -
niques are ef fec tive in main tain ing im age qual ity at lower
ra di a tion doses. Fur ther more, Reid et al. [17] in ves ti gated
the im pact of tube volt age (kV) and an ode cur rent (mAs)
pa ram e ters on im age qual ity and ra di a tion dose in pe di at -
ric CT im ag ing, show ing that op ti miz ing these pa ram e ters
al lows for dose re duc tion with out com pro mis ing im age
qual ity. Al though their study fo cused on CT im ag ing in
the pe di at ric pop u la tion, their prin ci ples con firm the uni -
ver sal ity of this ap proach and the ap pli ca bil ity of our re -
sults to dif fer ent pop u la tions. In ad di tion, Parisi et al., [4]
in their study on the op ti mi za tion of PET/CT im ag ing in
pe di at ric pa tients, high lighted the chal lenges in main tain -
ing im age qual ity in youn ger pa tients, in di cat ing po ten tial
dif fi cul ties in pre serv ing im age qual ity at lower doses,
which our phan tom study has not yet been able to cap ture.
Sim i larly, Lee et al. [18] ex am ined the dif fer ence in im age
qual ity and ra di a tion dose be tween 120 kV and 140 kV in
pa tients with el e vated BMI, em pha siz ing that tube volt age
op ti mi za tion con trib utes to re duc ing ra di a tion dose with -
out loss of di ag nos tic im age ac cu racy. Their re sults sup -
port our find ings, show ing sim i lar ben e fits of dose op ti mi -
za tion even in pa tients with spe cific body char ac ter is tics,
fur ther con firm ing the po ten tial ap pli ca bil ity of our find -
ings in var i ous clin i cal set tings. In the study by Hu et al.,
[19] re duc ing tube volt age and mAs in ab dom i nal CT im -
ag ing re sulted in a slight de te ri o ra tion of im age qual ity,
which dif fers from our re sults on PET/CT phan toms. This
dif fer ence may be due to the spe cific an a tom i cal char ac -
ter is tics of ab dom i nal im ag ing, while PET/CT phan toms
have sta ble CNR even at re duced doses, in di cat ing the
spec i fic ity of pa ram e ters for dif fer ent an a tom i cal re gions.

One of the key lim i ta tions of our study re lates to
the use of only one type of phan tom, spe cif i cally the
NEMA phan tom. Al though this phan tom is rou tinely
used in di ag nos tic PET/CT stud ies due to its con sis tency
and suit abil ity for SUV quan ti fi ca tion, its use is lim ited in 
re pro duc ing the var i ous an a tom i cal and phys i o log i cal
vari a tions in pa tients. Stud ies such as the one by
Bebbington et al., [12] which in cluded sev eral dif fer ent
phan toms (Lungman, Lungman plus fat, Esser, and
NEMA IQ), pro vide a more com pre hen sive as sess ment
by sim u lat ing dif fer ent body char ac ter is tics and di ag nos -
tic sce nar ios, thereby in creas ing the ap pli ca bil ity of the
re sults to a wider range of pa tients. Our study, which used 
only the NEMA phan tom, pro vides re li able data but lim -
its the pos si bil ity of adapt ing the con clu sions to dif fer ent
body com po si tions, which is par tic u larly im por tant in
PET/CT ex am i na tions of pa tients with spe cific char ac -
ter is tics, such as high BMI or more com plex an a tom i cal
struc tures. Fur ther more, we did not use au to matic tube
volt age ad just ment sys tems, such as the CARE kV sys -
tem used by Bebbington et al. [12]. Au to matic sys tems
like CARE kV have proven to be more ac cu rate in con -
trol ling and ad just ing tube volt age based on the pa tient's
body con sti tu tion and im ag ing needs, fur ther op ti miz ing
ra di a tion dose while main tain ing im age qual ity [13, 14].

Our man ual ad just ment ap proach, al though ef fec tive un -
der con trolled con di tions, may lead to vari abil ity in
clin i cal prac tice and re quires more op er a tor at ten tion in
ad just ing to each pa tient, which au to matic sys tems can
over come in terms of con sis tency and speed. Like wise,
the in te gra tion of au to matic tube volt age ad just ment sys -
tems, such as CARE kV tech nol ogy, could im prove the
con sis tency of re sults and re duce the pos si bil ity of er rors
that may arise from man ual pa ram e ter ad just ment. By
com bin ing the CARE kV sys tem with ad vanced im age
re con struc tion meth ods, such as it er a tive re con struc -
tions, which were used in the stud ies by Gould et al., [14]
fu ture stud ies could fur ther re duce ra di a tion dose with -
out com pro mis ing im age qual ity. This would al low for
the de vel op ment of new pro to cols for PET/CT im ag ing,
spe cif i cally tai lored to the needs of dif fer ent pa tients, en -
sur ing an op ti mal bal ance be tween ra di a tion dose and di -
ag nos tic im age qual ity in ev ery day clin i cal prac tice

CON CLU SION

In this study, we in ves ti gated the im pact of dif -
fer ent CT pa ram e ters, such as tube volt age and an ode
cur rent, on SUV val ues, CNR, and pa tient ra di a tion
bur den in PET/CT im ag ing. The re sults con firmed that 
vari a tions in tube volt age and an ode cur rent al low for a 
sig nif i cant re duc tion in ra di a tion dose with out com -
pro mis ing im age qual ity and the ac cu racy of SUV
quan ti fi ca tion. This in di cates the fea si bil ity of op ti -
miz ing PET/CT pro to cols to achieve a bal ance be -
tween min i miz ing ra di a tion dose and main tain ing di -
ag nos tic quan ti ta tive im age qual ity, which is
par tic u larly im por tant for clin i cal prac tice.
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UTICAJ  NAPONA  CT  CEVI  I  ANODNE  STRUJE
NA  KVALITET  PET/CT  SLIKE

Jedno prou~avawe pomo}u NEMA IQ fantoma

Pozitronska emisiona tomografija/kompjuterska tomografija kqu~na je metoda za
kvantifikaciju metaboli~ke aktivnosti i anatomske strukture. Smawewe doze zra~ewa, posebno
kod ponovqenog snimawa, ostaje zna~ajan izazov. Ovaj rad fokusira se na optimizaciju parametara
kompjuterske tomografije kako bi se smawila doza, uz odr`avawe kvaliteta slike. Ciq
istra`ivawa bio je da se utvrdi uticaj napona cevi i anodne struje na kvantifikaciju
standardizovane vrednosti apsorpcije, odnosa kontrasta i {uma i izlo`enosti zra~ewu (indeks
zapreminske CT doze, proizvod doze i du`ine). NEMA IQ fantom tela je skeniran kori{}ewem
razli~itih kombinacija napona i struje. Dobijeni rezultati statisti~ki su proceweni. Smawewe
napona cevi i anodne struje nije zna~ajno uticalo na ta~nost standardizovane vrednosti
apsorpcije, ali je smawilo dozu zra~ewa. Kvalitet slike (odnos kontrasta i {uma) ostao je
dijagnosti~ki prihvatqiv, podr`avaju}i potencijal za optimizaciju bez ugro`avawa ta~nosti.
Optimizacija parametara kompjuterske tomografije (napon cevi, anodna struja) izvodqiva je i
korisna u klini~koj praksi, jer smawuje optere}ewe zra~ewem pacijenta uz odr`avawe kvaliteta
slike i ta~nosti standardizovane vrednosti apsorpcije.

Kqu~ne re~i: PET/CT, standardizovana vrednost apsorpcije, kvantifikacija, optimizacija
.........................doze, kvalitet slike, napon cevi, anodna struja, varijacija parametara


