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This study aimed to in ves ti gate the dif fer ent po si tion ing of the pa tient in left and right lat eral
po si tion dur ing lum bar spine ra di og ra phy and its ef fects on ef fec tive dose and ab sorbed dose
for se lected or gans. The study was per formed on a Siemens Multix/Vertix X-ray unit us ing
Agfa's com puter ra di og ra phy sys tem. Two an thro po mor phic phan toms (PBU 60 and RS
113T) were im aged in both lat eral pro jec tions with a tube volt age from 79 kV to 90 kV. The
dose was mea sured with a DAP me ter placed un der the collimator of the X-ray unit. The ef fec -
tive dose and ab sorbed dose for se lected or gans were cal cu lated us ing the Monte Carlo sim u -
la tion programme PCXMC 2.0. Based on Monte Carlo sim u la tion cal cu la tions, the re sults of
ef fec tive dose on a PBU 60 phan tom showed a de crease of 15.2 %, while the de crease in ef fec -
tive dose on a RS 113T phan tom was 14.2 % in fa vour of the right lat eral pro jec tion. An ab -
sorbed or gan dose to se lected or gans showed a sig nif i cant dose re duc tion for lymph nodes,
pan creas, small in tes tine, spleen, and stom ach in fa vour of this pro jec tion. Based on the re -
sults, we can con clude that right lat eral pro jec tion should be the method of choice when im ag -
ing the lum bar spine in the lat eral pro jec tion.
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IN TRO DUC TION

Lum bar spine ra di og ra phy is one of the seven
most com monly per formed im ag ing in gen eral ra di og -
ra phy.  In ad di tion to the lum bar spine, the most com -
mon pro ce dures are chest ra di og ra phy, cer vi cal spine,
tho racic spine, pel vis and hip ra di og ra phy, ab dom i nal
ra di og ra phy, and mammographic im ag ing [1]. When
in spect ing the dose, lum bar spine ra di og ra phy pro -
vides the high est ra di a tion dose to the pa tient, es pe -
cially in the lat eral po si tion [2-6]. The most com mon
value of the dose area prod uct (DAP) of lum bar spine
ra di og ra phy, based on the re sults of re search in 36 Eu -
ro pean coun tries, is 420 µGy m2. The range of DAP is
from 275 to 800 µGy m2 [7]. Ac cord ing to ICRP doc u -
ment No. 103, the most radiosensitive or gans are
breasts, bone mar row, co lon, stom ach, and lungs [8].
In lum bar spine ra di og ra phy, some of the men tioned
radiosensitive or gans are lo cated in the pri mary fields
or close to the pri mary field. There fore, it is cru cial to
keep the ra di a tion dose to the pa tient as low as rea son -
ably achiev able [9]. Dose re duc tion in gen eral ra di og -

ra phy can be achieved by var i ous ap proaches, such as
the use of al ter na tive ex po sure pa ram e ters, ad di tional
fil tra tion, use of proper collimation, and dif fer ent pa -
tient po si tion ing [9-11].

Since the po si tion of the pa tient dur ing im ag ing
of the lum bar spine in lat eral po si tion usu ally de pends
on the ori en ta tion of the X-ray unit and the pref er ences 
of the ra di og ra pher [12], we de cided to in ves ti gate
whether the dif fer ent po si tion ing of the pa tient on the
left lat eral and right lat eral side (LLAT and RLAT) re -
sults in a dif fer ent ef fec tive dose and ab sorbed dose for 
se lected or gans.

MA TE RI ALS AND METH ODS

A pro spec tive study was per formed us ing an ex -
per i men tal method to in ves ti gate the ef fect of dif fer ent 
po si tion ing in lat eral lum bar spine ra di og ra phy. The
study was con ducted on a Siemens Multix/Vertix
X-ray unit with a to tal beam fil tra tion of 2.5 mm Al
(Siemens AG, Ger many). Prior to the study, qual ity
con trol tests were per formed. The per formed tests
were re lated to the reproducibility of the ra di a tion out -
put, the ac cu racy of nu clear volt age as sess ment of the
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half-value layer, the AEC de vice, and the test of DAP
ac cu racy. All tests showed that the unit is work ing
within the ex pected tol er ances [13]. Im ag ing was per -
formed on two dif fer ent an thro po mor phic phan toms.
The first phan tom rep re sents a pa tient with a height of
175 cm and a weight of 74 kg (RS 113T; Ra di ol ogy
sup port de vices, 2020), fig. 1, and the sec ond phan tom 
rep re sents a pa tient with a height of 165 cm and a
weight of 50 kg (PBU 60; Koyoto Kagaku, 2020), fig.
2. Im ag ing was per formed with a com puter ra di og ra -
phy (CR) sys tem, us ing 35 cm × 43 cm im age re cep -
tors from Agfa (Agfa – Gevaert N.V., Bel gium). 

The ex po sure pa ram e ters used in our study were
based on the Eu ro pean rec om men da tions for com puter
ra di og ra phy and dig i tal ra di og ra phy sys tems, which state 
that the range of lum bar spine ra di og ra phy in the lat eral
po si tion is be tween 80 kV and 90 kV [14]. Both an thro -
po mor phic phan toms were im aged with a tube volt age
from 79 kV to 90 kV, us ing a cen tral cham ber of au to -
matic ex po sure con trol (AEC), a large fo cal spot of 1.0
mm, and a source-to-im age re cep tors dis tance (SID) of
115 cm. Both phan toms were po si tioned fol low ing pa -

tient po si tion ing rec om men da tions for lat eral lum bar
spine ra di og ra phy [9, 12]. The cen tral beam was placed
four centi metres above the iliac crest [12]. The im age
field size with the phan tom PBU 60 was 31 cm × 16.5 cm
and with the phan tom RS 113T was 37 cm × 17.5 cm
Both men tioned im aged fields were de ter mined based on 
the an thro po mor phic phan tom anat omy so that all di ag -
nos ti cally im por tant struc tures were shown on the im age, 
the en tire lum bar spine, the last tho racic ver te bra (Th 12), 
and the first sa cral ver te bra (S1) [9, 12]. The DAP val ues
were mea sured with the Diamentor M4-KDK,
T11017-0044 DAP me ter (PTW Freiburg, Ger many),
which was placed un der the collimator of the X-ray unit.
Each phan tom was im aged five times un der the same
tube volt age con di tions and same lat eral po si tion (LLAT
or RLAT). Be tween each ex po sure, the phan tom was re -
moved from the ex am i na tion ta ble and re po si tioned so
that po si tion ing er ror was also in cluded in the mea sure -
ments. In the pro jec tion, the first let ter L for left and R for
right de scribes the en try side of the pri mary beam.

In this study, im age qual ity was not as sessed be -
cause we used ex po sure pa ram e ters based on Eu ro -
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Fig ure 1. Po si tion ing of the phan tom RS 113T in LLAT (a) and RLAT (b)

Fig ure 2. Po si tion ing of the phan tom PBU 60 in LLAT (a) and RLAT (b)



pean guide lines [14] and a change in po si tion ing
should not af fect im age qual ity. Af ter all, the pro fes -
sional lit er a ture de scribes that both pro jec tions are
pos si ble [12].

The ef fec tive dose and the dose to se lected or -
gans were cal cu lated us ing the Monte Carlo sim u la -
tion soft ware PCXMC 2.0 (STUK, Ra di a tion Pro tec -
tion and Nu clear Safety Au thor ity of Fin land). The
weight, height, im age field size value, to tal fil tra tion,
tube volt age, and im ag ing pro jec tion were en tered into 
the pro gram sep a rately for each phan tom. The num ber
of pho ton par ti cles was one mil lion to en sure a low cal -
cu la tion er ror. Af ter the sim u la tions, a depth value and
the ex act tube volt age were en tered to cal cu late the ef -
fec tive dose and the ab sorbed dose for the or gans. The
ab sorbed dose is pre sented with the se lected or gans lo -
cated in the pri mary field or close to the pri mary field. 
These or gans are ad re nal glands, co lon, gall blad der,
kid neys, liver, lungs, lymph nodes, pan creas, small in -
tes tine, spleen, stom ach, and uterus.

Data were ana lysed us ing IBM SPSS sta tis tics
ver sion 26 (IBM, USA).  A Shapiro-Wilk test was used 
to de ter mine the nor mal dis tri bu tion of the sam ple.
Since the data were not nor mally dis trib uted, a
nonparametric Mann-Whit ney U test was per formed.
A sig nif i cance of p < 0.05 was used for all tests. The re -
sults are pre sented in the form of ta bles and boxplot di -
a grams.

RE SULTS

One hun dred and twenty ex po sures were made
(60 ex po sures on a PBU 60 phan tom and 60 on a RS
113T phan tom).  There were no sta tis ti cally sig nif i cant 
dif fer ences (p = 1.000) in DAP val ues be tween LLAT
and RLAT on both phan toms. De scrip tive sta tis tics for 
ef fec tive dose on the PBU 60 phan tom are shown in
tab. 1 and for the RS 113 T phan tom in tab. 2.

The re sults show that with RLAT, the ef fec tive
dose de creases by 15.2% com pared to LLAT on a
phan tom PBU 60. Sta tis ti cal com par i son was per -
formed us ing a Mann-Whit ney U show ing a sta tis ti -
cally sig nif i cant dif fer ence (p < 0.001) in the ef fec tive

dose be tween LLAT and RLAT on the pre vi ously de -
scribed phan tom. The re sults are also shown in the
boxplot di a grams in fig. 3.

On the phan tom RS 113 T, the de crease in ef fec -
tive dose in the RLAT po si tion was 14.2 % com pared
to the LLAT po si tion. A Mann-Whit ney U test was
per formed which showed a sta tis ti cally sig nif i cant dif -
fer ence (p < 0.001) be tween the LLAT and RLAT po si -
tions of the phan tom. The re sults are shown graph i -
cally in fig. 4.

Since we have proved sta tis ti cally sig nif i cant dif -
fer ences in ef fec tive dose at both phan toms, the ab -
sorbed dose at se lected or gans is also pre sented to show
which of the or gans in flu ence the dif fer ence in ef fec tive 
dose. The com par i son of ab sorbed or gan doses in LLAT 
and RLAT is pre sented in tab. 3 for a PBU 60 phan tom
and in tab. 4 for a RS 113 T phan tom.

Based on the re sults from tab. 3, we can see that
there are no sta tis ti cally sig nif i cant dif fer ences in ab sorbed 
or gan dose be tween LLAT and RLAT on ac tive bone mar -
row, ad re nals, kid neys, and uterus. A Mann-Whit ney U
test showed sta tis ti cally sig nif i cant dif fer ences be tween
lymph nodes (22.8 %), ova ries (3.9 %), pan creas (80.2 %), 
small  in tes tine  (4.8 %),  spleen  (97.7 %),  and stom ach
(89 %) in fa vour of the RLAT po si tion. Based on the
Mann-Whit ney U test, a sta tis ti cally sig nif i cant dif fer ence
was found in the co lon (9.6 %), gall blad der (70 %), liver
(95.9 %), and lungs (12.0 %) in fa vour of LLAT po si tion
us ing PBU 60 phan tom. The re sults are also shown graph -
i cally in fig. 5.
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Ta ble 1. De scrip tive sta tis tics value for ef fec tive dose on a 
phan tom PBU 60

Pro jec tion Mean
[µSv]

Std. dev.
[µSv]

Me dian
[µSv]

Minimum
[µSv]

Maximum
[µSv]

LLAT 192.3 14.1 188.3 171.5 223.1

RLAT 163.2 12.2 159.7 145.1 189.7

Ta ble 2. De scrip tive sta tis tics value for ef fec tive dose on a 
phan tom RS 113T

Pro jec tion Mean
[µSv]

Std. dev.
[µSv]

Me dian
[µSv]

Minimum
[µSv]

Maximum
[µSv]

LLAT 158.4 11.9 158.5 140.0 181.8

RLAT 135.9 10.6 135.9 119.5 156.5

Fig ure 3. Com par i son of ef fec tive those be tween LLAT
and RLAT po si tions of the PBU 60 phan tom

Fig ure 4. Com par i son of ef fec tive those be tween LLAT
and RLAT po si tions of the RS 113T phan tom



In tab. 4, we can see that there are no sta tis ti cally
sig nif i cant dif fer ences in ab sorbed or gan dose be -
tween LLAT and RLAT on bone mar row, ad re nals, co -
lon, kid neys, ova ries, and uterus. Us ing the Mann-
Whit ney U test, we found sta tis ti cally sig nif i cant dif -
fer ences in the lymph nodes (30.9 %), pan creas (80.9
%), small in tes tine (4.9 %), spleen (98.8 %), and stom -
ach (91.8 %) in fa vour of the RLAT po si tion. Sta tis ti -
cally, sig nif i cant dif fer ences based on the Mann-Whit -
ney U test were found for gall blad der (74.8 %), liver
(97.3 %), and lungs (14.6%) in fa vour of the LLAT po -
si tion us ing the phan tom RS 113T.  The re sults are also
shown graph i cally in fig. 6.

DIS CUS SION

This study aimed to in ves ti gate whether dif fer -
ent pa tient po si tions (LLAT and RLAT) and lat eral
pro jec tion pro vide a dif fer ence in the ef fec tive dose
and ab sorbed dose for se lected or gans dur ing im ag ing
of the lum bar spine.  When com par ing the DAP val ues
be tween dif fer ent lat eral pro jec tions of the lum bar
spine, we found that there were no sta tis ti cally sig nif i -
cant dif fer ences be tween them. Such a re sult was ex -
pected since we only changed the po si tion of the phan -
tom from one side to the other. 

When com par ing the ef fec tive dose on the PBU 60
phan tom, we found that the dose de creased by 15.5 %
(29.1 µSv) when the RLAT pro jec tion was cho sen. Sim i -
lar re sults were found on the phan tom RS 113 T in the
RLAT po si tion, which was 14.2 % (22.5 µSv) lower
com pared to the LLAT po si tion of the phan tom. When
we com pare the ab so lute val ues of the ef fec tive dose be -
tween the two phan toms, we can see that the ef fec tive
dose in both pro jec tions is much higher on the PBU 60
phan tom, which rep re sents a smaller pa tient than on the
RS 113T phan tom, which rep re sents a stan dard pa tient
(175 cm and 74 kg). This is due to the ab sorp tion of the
higher en ergy pho tons in a larger phan tom (RS 113 T).
The re sults of our study are con sis tent with the re sults of
the sim u la tion study by Ben-Shlomo et al. [15], where
they have found a mean dif fer ence of 26.9 % in the ef fec -
tive dose be tween LLAT and RLAT in lum bar spine ra di -
og ra phy. The dif fer ence be tween LLAT and RLAT pro -
jec tions is about 10 % greater in their study, which could
be due to dif fer ent ex po sure pa ram e ters. The ab so lute
val ues of ef fec tive dose in their study are 163 µSv in
RLAT po si tion and 223 µSv in LLAT po si tion. They de -
scribe that their study is a sim u la tion study us ing the
Monte Carlo sim u la tion pro gram PCXMC 2.0 and not a
study based on phan tom or pa tient mea sure ments. A
study sim i lar to our study was con ducted by Chaparian et 
al. [16] where they have mea sured en trance skin dose in
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Ta ble 3. De scrip tive sta tis tic val ues for ab sorbed or gan dose in the phan tom PBU 60

Or gan Pro jec tion Mean [mGy] Me dian [mGy] Std. dev. [mGy] Min [mGy] Max [mGy] p-value

Ac tive bone
mar row

LLAT 190.7 186.8 12.9 171.7 219.5
p = 0.734

RLAT 190.3 186.4 12.8 171.4 218.9

Ad re nals
LLAT 226.2 226.5 13.9 205.7 257.9

p = 0.114
RLAT 230.6 226.8 14.1 209.8 262.5

Co lon
LLAT 324.5 317.6 22.7 291.1 374.7

p < 0.001
RLAT 358.9 351.1 25.6 321 415.1

Gall blad der
LLAT 151.5 149.5 6.7 141.9 168

p < 0.001
RLAT 504 494.2 33.2 454.6 578

Kid neys
LLAT 858.6 843.1 70.1 755.4 1008.4

p = 0.712
RLAT 862.8 846.9 70.7 758.6 1013.1

Liver
LLAT 47.1 46.6 1.6 44.5 51.3

p < 0.001
RLAT 1149 1126.1 112.5 984.1 1380

Lungs
LLAT 22.1 21.7 1.1 20.5 24.7

p < 0.001
RLAT 25.1 24.6 1.3 23.1 28.1

Lymph nodes
LLAT 267.6 261.9 18.9 239.8 309.2

p < 0.001
RLAT 206.7 202.9 13.3 187 236.5

Ova ries
LLAT 241.5 237.5 14.1 220.8 274

p = 0.003
RLAT 232.1 228 13 213 262

Pan creas
LLAT 964.3 680.8 53.6 615.4 810.2

p < 0.001
RLAT 190.6 187.5 9.5 176.8 213.2

Small in tes tine
LLAT 471.4 462.2 31.4 425.1 541.5

p = 0.003
RLAT 449 440.2 29.7 405.1 515.2

Spleen
LLAT 1981.7 1943.9 187 1707.7 2396.3

p < 0.001
RLAT 45.6 45.4 1.3 42.7 48.9

Stom ach
LLAT 525.5 515.2 40.2 466.1 612.6

p < 0.001
RLAT 58 57.2 2.1 54.9 63.3

Uterus
LLAT 121.2 119.6 5.4 113.4 134.5

p = 0.487
RLAT 121.6 120.0 5.4 113.8 134.9



the pa tient study for ab do men, lum bar spine, and pel vic
ex am i na tions. They re ported a mean dif fer ence in ef fec -
tive dose be tween LLAT and RLAT po si tions of 19.2 %.
The ab so lute val ues in their study are much higher,
which de scribes a mean ef fec tive dose in the LLAT pro -
jec tion of 450 µSv and the RLAT of 557 µSv. There is
also a dif fer ence be tween the LLAT and RLAT po si tions
in their study and ours, which could be due to a dif fer ent

in ter pre ta tion of the LLAT and RLAT po si tions. As de -
scribed in our meth od ol ogy, the let ter be fore the lat eral
pro jec tion is the po si tion where the pri mary beam en ters
the phan tom's body. The dif fer ence in the ab so lute val ues 
of the ef fec tive dose could be due to the dif fer ent ex po -
sure pa ram e ters used in their [16] and our stud ies.

In our study, we also com pared the ab sorbed dose
be tween LLAT and RLAT pro jec tions in lum bar spine
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Ta ble 4. De scrip tive sta tis tic val ues for ab sorbed or gan dose in the phan tom RS 113T

Or gan Pro jec tion Mean [mGy] Me dian [mGy] Std. dev. [mGy] Minimum [mGy] Maximum [mGy] p-value

Ac tive bone
mar row

LLAT 173.6 173.8 12.8 153.8 198.8
p = 0.824

RLAT 173.8 173.8 12.7 153.9 199

Ad re nals
LLAT 204.5 204.8 12.8 184.3 230.3

p = 0.615
RLAT 203.1 203.2 12.1 183.7 228

Co lon
LLAT 265.3 265.5 18.8 236.1 302.4

p = 0.525
RLAT 262.4 262.6 18.5 233.2 299.2

Gall blad der
LLAT 80.2 79.9 3.1 75.1 87.2

p < 0.001
RLAT 318.3 318.8 20.1 286.2 359.1

Kid neys
LLAT 633.9 633.7 54.1 551 737.8

p = 0.701
RLAT 638.5 638.1 54.5 554.4 743.4

Liver
LLAT 26.5 26.5 0.8 25.1 28.4

p < 0.001
RLAT 986.1 983.9 100.6 833.5 1174.9

Lungs
LLAT 23.4 23.4 1.3 21.3 26.1

p < 0.001
RLAT 2.4 27.4 1.6 24.8 30.7

Lymph nodes
LLAT 202.3 202.5 14.9 179.3 231.6

p < 0.001
RLAT 139.7 139.8 9 125.4 157.9

Ova ries
LLAT 301 301.3 18.3 272.2 338.2

p = 0.976
RLAT 301 301.1 17.7 272.6 337.4

Pan creas
LLAT 586.2 586.2 47.6 513.1 678.4

p < 0.001
RLAT 111.9 111.6 5.1 103.5 123

Small in tes tine
LLAT 325.9 326.4 21.7 292 369.4

p = 0.008
RLAT 309.8 310.1 20.4 277.4 350.9

Spleen
LLAT 1822.3 1819.8 179.6 1550.6 2160.1

p < 0.001
RLAT 22.5 22.5 0.4 21.8 23.7

Stom ach
LLAT 364.8 365.1 27.9 321.6 419.4

p < 0.001
RLAT 29.9 29.9 0.8 28.6 13.9

Uterus
LLAT 140.3 140 6.3 130.2 154

p = 0.280
RLAT 142.2 141.9 6.6 131.5 156.4

Fig ure 5. Com par i son of mean
ab sorbed or gan those be
ween the LLAT and RLAT
po si tions of the phan tom on
se lected or gans on the
phan tom
PBU 60



ra di og ra phy. On the phan tom PBU 60, the re sults of ab -
sorbed or gan doses showed sta tis ti cally sig nif i cant dif -
fer ences be tween lymph nodes, ova ries, pan creas, small
in tes tine, spleen, and stom ach in fa vour of RLAT. In the
phan tom RS 113 T, there were sta tis ti cally sig nif i cant
dif fer ences in fa vour of RLAT pro jec tion in lymph
nodes, pan creas, small in tes tine, spleen, and stom ach.
We see that mainly the same or gans re ceive a lower ab -
sorbed ra di a tion dose, ex cept for the ova ries, which is
due to the pri or ity men tioned higher en ergy pho tons in
the larger phan tom. When we com pare these re sults with
the re sults of the study by Chaparian et al. [16], we see a
large dif fer ence in the dose to the or gans. This could be
due to dif fer ent ex po sure pa ram e ters and a dif fer ent size
of the pa tients, as their study was per formed on pa tients,
while our study was per formed on two dif fer ent an thro -
po mor phic phan toms.

The main lim i ta tion of our study is that the re -
search was con ducted on phan toms only and we did
not in clude any pa tients in our study. An other lim i ta -
tion is that we used a smaller phan tom (PBU 60) and a
phan tom rep re sent ing a stan dard pa tient (RS 113 T).
An ad di tional phan tom rep re sent ing a larger pa tient
would also be ben e fi cial to our study.

CON CLU SION

In our study, we have in spected whether the dif -
fer ent po si tion ing of the phan tom in the lat eral pro jec -
tion dur ing ra di og ra phy of the lum bar spine re sults in
the dif fer ent ef fec tive dose and ab sorbed dose for se -
lected or gans. We have proven a sta tis ti cally sig nif i -
cant re duc tion in  the  ef fec tive  dose of 15.2 % and
14.2 %, re spec tively, and a sig nif i cant re duc tion in the
ab sorbed dose for lymph nodes, pan creas, small in tes -
tine, spleen, and stom ach in fa vour of the RLAT pro -
jec tion in the lat eral lum bar spine ra di og ra phy. Based
on these re sults, we can con clude that the method of
choice for lum bar spine ra di og ra phy and lat eral po si -
tion is the RLAT po si tion. We rec om mend re peat ing

the study on pa tients to ob tain the re sults in a clin i cal
en vi ron ment.
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Nejc MEKI[, Erna ALUKI]

UTICAJ  RAZLI^ITIH  POLO@AJA  FANTOMA  U  BO^NIM
RADIOGRAFIJAMA  LUMBALNE  KI^ME  NA  EFEKTIVNU  I

APSORBOVANU  DOZU  U  ODABRANIM  ORGANIMA

Ciq rada je da se istra`i razli~ito pozicionirawe pacijenta u levom i desnom bo~nom
polo`aju tokom radiografije lumbalnog dela ki~me i wihov uticaj na efektivnu dozu i
apsorbovanu dozu na odabranim organima. Istra`ivawe je izvedeno na aparatu Siemens Multix/Vertix 
X-ray koriste}i Agfa kompjuterski radiografski sistem. U obe bo~ne projekcije slikana su dva
antropomorfna fantoma (PBU 60 i RS 113T) sa naponom cevi od 79 kV do 90 kV. Doza je merena DAP
metrom postavqenim ispod kolimatora rendgenske jedinice. Efektivna doza i apsorbovana doza
odabranih organa izra~unate su kori{}ewem Monte Karlo simulacionog programa PCXMC 2.0. Na
osnovi Monte Karlo simulacije, rezultati efektivne doze na PBU 60 fantomu pokazali su
smawewe efektivne doze za 15,2 %, dok je smawewe efektivne doze na fantomu RS 113T bilo 14,2 %
u korist desnog bo~nog polo`aja. Apsorbovana doza na odabranim organima pokazala je zna~ajno
smawewe doze za limfne ~vorove, pankreas, tanko crevo, slezinu i `eludac u korist istog
polo`aja. Na osnovu dobijenih rezultata mo`emo zakqu~iti da bi desni bo~ni polo`aj mogao biti
metoda izbora pri radiografiji lumbalnog dela ki~me u lateralnoj projekciji.

Kqu~ne re~i: radiografija lumbalne ki~me, smawewe doze zra~ewa,
                         radiosenzitivni or gan


