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A Simple Calculation for the Determination of Organ or Tissue
Doses from Medical X-ray Diagnosis for Stomach and Chest

Kanae Nishizawa
Department of Radiology, Kyorin University School of Medicine

Research Code No. : 302
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A simple calculation method has been developed to determine the organ or tissue doses of patients
for typical X-ray diagnoses. The absorbed doses related to radiation-induced stochastic effects were
calculated based on the dosimetric parameters experimentally determined and technical parameters for
X-ray diagnostic examinations. The present method is principally based on the TRA method for the
beam therapy. The dosimetric parameters such as percentage depth-dose curves and isodose curves
were measured with ionization chambers in the MixDP phantom. The distance from the incident surface
of X-ray beams to the organ or tissue of interest was determined with a mathematical phantom, which
was the modified version of the MIRD phantom for the average Japanese adult. The absorbed doses
were determined with a simple table look-up method using a computer.

The calculated doses were tabulated for various technical parameters of stomach and chest X-ray
examinations. The present calculation was applied to the Rando woman phantom to compare with the
phantom measurements. The calculated values agree with the experimental doses within 20%
discrepancy.

It was concluded that the present calculation method can determine organ or tissue doses very
simply for various X-ray examinations and that it was valuable for the estimation of population doses and
risks from X-ray diagnoses.
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(A)

Fig. 1 Schematic diagram to illustrate calculation
method of organ doses using a mathematical
phantom
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Table 1 Geometrical formulation and dimentions
of the body and left lung for average Japanese
adult.

MIRD Japanese
Height 174 cm 162.0 cm
Chest 97 cm 89.0 cm
Weight 70 Kg 56.3 Kg
Sitting height 97 cm 87.0 cm
* N 2 2
Head (Tm-g—m 65.0<2267.0
Trunk® (=2 )= <1 0.05z=65.0
18.4 9.2 ihinti bt
2 2 H
Legs* (X Ja(—Y g 1.0z § -74.552<0).0
i 18.4 9.2 91.0
*o XLy G202 2240.2
L e st )

* These dimentions were expresed in unit of cm
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Table 2 Coodinates of positions of various organs
or tissues in a mathematical phantom

Organs or tissues G Y. .

i i

Gonad Ovary 5.5 -0.0 8.5
Testis 1.2 =7.4 -2.1

Breast 8.0 -9.0 45.0
Lung A .7 0.0 59.0
B 6.5 0.0 46.0

Thyroid +1.0 -6.0 64.5
Remainder Bladder 0.0 -4.1 7.4
Kidney 4.5 5.5 29.9

Upper large intestine -7.8 -2.2 12.0
Lower large intestine 7.8 1.6 12.0
Liver A -9.0 =31 34,2

B -13.0 =31 34,2

Lectum 0.0 4.1 7.4

Spleen 10.0 2.8 34.0

Small intestine 0.0 -1.8 20.2
Stomach A 7.4 =3.7 38.5

B 7.4 =3.7 25.0

Thymus -1.8 =5.5 56.0

Uterus 0.0 1.8 8.5

* +;left  -;Right

2 bh 3 RO CHE B 55~10cm, KB
1210~15cm iz & L7z, REBEMOHE A 125
XL EHOBOFHICHERRD X 5 EANTK
6TRZEAL, Vvl &HCsMHTHIRE
ONEDREFBmD CHRETH 55, FEAIC,
KREFHEIM MBI HTHEHEELTEEL
7z, Fig. 2itBEAR =T
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Table & Percentage depth doses in MixDp
phantom for various field sizes; 110kV (4.0mm
Al HVL)

Field size (cm) 1010 15x15 20x20 30x30

Depth (cm)
0 100.0 100.0 100.0 100.0
1 94.0 94.5 95.0 96.0
2 85.0 86.0 #6.5 88.0
3 74.0 76.0 17.0 77.6
4 62.4 64.8 67.0 67.9
5 52.0 53.5 §7.8 58.5
6 42.7 44,9 49,5 50.5
7 35.0 37.6 42.0 46.6
8 28.5 3.4 5.6 43.2
9 23.6 26.2 40.2 31.8
10 19.2 21.9 #5.5 27.0
12 12.6 15.2 18.4 19.2
14 8.3 10.9 13.1 13.6
16 5.3 7.0 9.2 9.4

Table 4 Fercentage depth doses in MixDp
phantom for various field sizes; 90kV (3.4mm
AL HVL)

Field size (em) 10x10 15215 20x20 30x30

Depth (cm)
0 100.0 100.0 100.0 100.0
1 93.5 23.5 93.5 93.5
2 82.5 33.0 83.5 84.0
3 69.8 A 7.6 73.0
4 57.% 59.0 61.6 62.2
5 47.0 49.0 52.1 52.9
3 38.5 40,5 44.0 43.9
7 .2 3.5 37.0 37.9
8 25.2 27.8 30.9 31.8
9 20.4 2.9 25.8 26.5
10 16.5 18.7 21.5 22.2
12 10.6 12.6 15.0 15.5
14 6.8 8.4 10.4 10.6
16 4.2 5.5 7.0 .2

LB Y &, OB T AT e oS5 B
#% Fig. 6kox7. Fig. 6tk TBHFOBR
TIRERERB RO T RERTH 50 B
CTOFEOEE L, HEfs Ui,
3, BRB[EMBRBOHER URBR

BHEOHEWITFEET, 90, 110kV, FRAHE
20X20, 30x30cm T, [EIF(A/P), TEP/A),
ERIL/R), # 1Mz oS ESEE O
B21T -, RigHEmEoBe X EELKV, B
EHE730 X 30cm CEHE L -,

FRESEOETE IR R BT,
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Fig. 2 Distribution of red bone marrows in average Japanese adult phantom for

calculations of bone marrow dose
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Fig. 3 Experimental geometry for measurement
of depth dose in MixDp phantom, a; distance
between central beam axis and the center of
chamber, b; depth from the phantom surface.
Depth doses and beam profils were measured
under this geometry for various field sizes.
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Fig. 4 Beam profiles at various depths in MixDp
phantom (90kV, field size 30%30cm)
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Fig. 5 Percetage depth dose curves on parallel
lines with beam axis at a distance from beam
axis in MixDp phantom (90kV, field size 30330
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Fig. 6 Isodose curves in MixDp phantom (90kV,
field size 30>30cm)
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Table 5 Red bone marrow and mineralized bone
distributions (Weight and Fraction) after
reference * Miyagawa*" and ** Tanaka®

Red bone marrow Mineralized bone Number of

Bone Weight* Fraction Weight** Fraction ::}::;ation
Skull 55.69 0.072 663.0g 0.179 4 (4)
Mandible 3.7 0.005 2 (2)
Clavicle 5.6 0.007 44,0 0.012 2 (1)
Scapulae 16.7 D.022  113.0 0.031 2 (1)
Sternum 20.6 n.o0z7 18.5 0.005 2 (1)
Cervical vertebrae 22.2 0.029 51.5 0.014 2 (2)
Thoracic vertebrae 101.0 0.132 156.5 0.042 6 (4)
Lumbar vertebrae 85.6 n.112 128.0 0.035 3 (3)
Sacral vertebrae 65.8 0.086 72.5 0.020 2 (2)
Ribs 104.5 0.136 368.5 0.073 24 (6)
1ium 170.2 0.222 Nz 0.085 10 (4)
Femur 87.1 0.144  676.0 0.185 4 (1)
Patella 24.5 0.007

Tibia 383.5 0.104

Fibula 90.0 0.024

Feet 198.0 0.053

Humerus 27.9 0.036 237.0 0.064 4 (=)
Radius 75.0 0.020

Ulna 94.0 0.025

Hand 89.5 0.024

Total 766.5g 1.000  3700.0g 1.000 67 (31)

( }; Wumber of measured points in Rando woman phantom
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Table 6 The values of weighting factor (W)
representing the proportion of the stochastic risk
resulting from tissue (T) to the total risk recom-
mended by ICRP 26

Organ or tissue w.l.

Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 0.30
b4
FFD
80 - -
i — Stomach
=== Chest:

Frequency
3

Ll

""'"ﬂ'tr SN “_hl"TiFﬂ"'E'ﬁ‘TED"

o

Tube current - Time

Frequnecy

-ﬁ_'l. C

50 (mﬁa)

a0 - [
n Tube: voltage

>
=
g
T
2
[ ==
—_on
H -
) 1 l'-:] 1 1
50 70 90 110 130 (kV)

Fig. 7 Technical factors for stornach and chest X-
ray examination. These data were obtained from
a nationwide survey
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mAs, BIHEF30X30cm, A/P %, ¥i-MEHEEc
110kV, 25mAs, 30x30cmn P/A =2\ T Table
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DR LIciEREY R L. & OFH O AMEREER
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Table 7 Calculated organ dose equivalents (Hy) and effective dose equivalents
(Hg) in 10-°Sv (mrem) for average Japanese adult phantom for stomach
examinations which various tube voltage and field sizes

a. (A/P)
Tube voltage 110kV 90kV 70KV
Field size 20x20 30x30 20x20 30x30 20x20 30x30
Organs or tissues He He Hy He Hy He Hy He Hy He Hy He
Gonad Gvary i.19 0 30 3.86 0.9 0.47 [ A4 2.0¢ 0.51 0.18 0.04 0.67 0.17
Testis 0.22 0.05 0.53 0.13 0.12 0.03 0.30 0.07 0.02 0.0 0.1 0.03
Breast 28.10 4.22 148.80 22.32 19.56 2.93 102.29 15.34 8.52 1.28 49,95 7.49
Red bone marrow M 10.94 1.3 20.08 2.4 6,74 0.1 12.88 1.85 2.82 0.34 5.50 0.66
F 9.12 1.09 17.27 2.07 5.48 0.66 10.89 1.3 2.14 0.26 4.53 0.54
Lung (Male) A 4.05 4.16 14.67 6.12 2.24 2.66 9.25 412 0.79 1.17 3.58 1.81
B 65.32 87.45 42,25 59.50 18.1 26.63
Lung (Female) A 4.05 3.1 14.67 4.65 2.24 1.93 9.2% 3.00 0.79 0.80 3.58 1.27
B 47.90 62.80 29,95 40.60 12.49 17.43
Thyroid 0.47 0.01 1.33 0.04 0.28 0.m 0.80 0.02 0.10 0.00 0.43 0.01
Bone surface M 29,97 0.90 54.70 1.64 18.87 0.57 35.61 1.07 B8.23 0.25 15.88 0.48
23.29 0.70 45.70 1.37 14.28 0.43 29.12 0.87 5.78 0.17 12.66 0.38
Bladder 0.96 3.06 0.53 1.64 0.15 0.5%
Kidney 22.36 24,29 13.08 14,08 4.64 5.21
Upper large intestine  3.11 10.52 1.1 5.9¢ 0.59 2.29
Lower large intestine 2.65 8.40 1.42 4.61 0.45 1.60
Liver A 81.04 3,01 97.36 5.50 51.01 1.89 66.42 3.64 25.24 0.91 30.16 1.7
B 19.46 85.87 12.02 55.07 4.9) 26.60
Lymphonodi M 13.09 34.46 11.51 22.79 5.10 10.24
F 14.35 28.55 8.86 18.51 3.65 8.12
Pancreas 63.52 3.81 67.21 4.03 40.08 2.4 41.70 2.50 16.43 0.99 17.15 1.03
Rectum 0.68 2,22 - 0.35 1.13 0.03 0.34
Spleen 25,98 1.56 35.25 2.1 15.90 0.95 21.86 1.31 6.14 0.37 8.48 0.51
Small intestine 24,63 1.48 73.37 4.40 15.03 0.50 47.47 2.85 5.69 0.34 21.58 1.30
Stomach A 74.52 5.26 80.31 5.72 47.1%9 3,41 52.74 3.83 20.97 1.50 23.43 1.76
B 100.72 110.47 66.44 75.00 32.47 35.17
Thymus .3 4,51 0.65 2.47 0.25 0.94
Uterus 1.04 3.48 0.43 1.84 0.15 0.59
Effective dose Male 25.77 59.86 16.58 36.32 7.26 16.80
equivalent popaqe 24.58 53.23 15.64 35.19 6.76 16.17
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b. (P/A)
Tube voltage 110kV 90KV 70KV
Field size 20x20 30x30 20x20 30x30 2020 30x30
Organs or tissues HT HE HT HE HT HE "T I-JE HT HE HT "E
Gonad Ovary 1.19 0.30 3.86 0.96 0.47 0.12 2.02 0.51 0.18 0.04 0.67 .17
Testis 0.08 0.02 0.23 0.06 0.04 0.01 0.14 0.04 0.01 0.00 0.03 0.01
Breast 18,36 2.75  23.62 3.5 10.76 1.61 14,10 2.12 3.97 0.59 5.30 0.80
Red bone marrow 21.99 2.64 36.88 4,43 14.66 1.76 25.00 3.00 6.82 0.82 11.58 1.39
Lung A 4,08 16 14,67 e 2,24 2.66 9.29 013 0.79 1.7 3.58 e
B 65.32 87.44 42.25 59.50 18.71 26.63
Thyroid 0.10 0.00 0.33 0.01 0.06 0.00 0.19 0.01 0.01 0.00 0.04 0.00
Bone surface 44.96 1.35  75.02 2.25  29.83 0.89  51.09 1.53 13.95 0.42  23.83 0.71
Bladder 0.68 2.22 0.35 1.13 0.09 0.34
Kidney 136.88 8.21  146.84 8.81 96.52 5.79  102.77 6.17  47.90 2.87  51.48 3.09
Upper large intestine 2.58 7.97 1.39 4.33 0.45 1.49
Lower large intestine 3.11 10.34 1.69 5.74 0.58 2.19
Liver A 28.17 34.45 16.94 0.98 6.66 8.14
B 10.85 30.68 6.21 18.39 2.28 7.28
Lymphonodi 23.99 1.44 42,94 2.58 15.73 0.94 28,93 1.74 7.26 0.44 13.30 0.80
Pancreas 63.52 3.81 67.21 403 40.09 2,41 41.70 2.50 16.48 0.99 17.15 1.03
Rectum 0.9 3.06 0.53 1.64 0.16 0.59
Spleen 64.85 3.89  90.9% 5.46 42,31 2.54  §2.09 3,73 18.53 1,11 28.01 1.68
Small intestine 16.07 40.18 2.41 9.11 24,11 1.45 3.48 10.10 0.61
Stomach A 23.72 v 377 17.05 1.03 19.43 6.54 0.40 7.49
B 28.73 32.65 17.26 19.35 6.58 7.47
Thymus 0.81 2.73 0.37 1.40 0.12 0.44
Uterus .24 4.07 0.51 2.16 0.19 0.75
Effective dose Male 29.99 39.71 19.64 25.51 8.81 11,93
equivalent roate 30.27 40,51 19.75 25.98 8.85 12.09
c. (L/R)
Tube voltage 110KV 90KV 70KV
Field size 20x20 30x30 20x20 30x30 20x20 30x30
Organs or tissues H.r HE HT "E HT HE H,_. HE HT HE H1 "E
Gonad Ovary Left 0.8 0.1 311 0.39 0.3 0.04 1.54 0.19 0.13 0.02 0.47 0.06
Right 0.28  0.03 0.68  0.09 0.11 0.01 0.31 0.04 0.04 0.00 0.09 0.01
Testis Left 0.08  0.01 0.21 0.03 0.05 0.01 0.1z 0.01 0.02  0.00 0.03  0.00
Right  0.06  0.01 0.16  0.02 0.04  0.00 0.09  0.01 0.02  0.00 0.02 0.00
Breast Left  17.04 1.28 43.96  3.30 9.82  0.74 26.47 1.99 3.68  0.28 11.30 0.85
Right 116 0.09 1.98 0.5 0.57  0.04 0.98  0.07 0.19 0.01 0.28 0.02
Red bone marrow 5.56 0.67 9.11 1.09 333 0.40 5.47  0.56 .28 0.15 2,14 0.26
Lung (Left) A 370 1.73 12.62 49 2.00 ot 7.55 1.52 0.69 4o 2.88 o,
B 54.08 66.92 33.08 43.48 14.36 18.83
Lung (Right) A 1.50 0.15 3.45 0.25 0.67 o7 .83 g 0.20 0.01 0.55 0.03
B 3.19 5.00 1.67 2.76 0.51 0.87
Thyroid 0.45  0.01 1.48  0.04 0.21 0.01 0.75  0.02 0.05  0.00 0.22  0.01
Bone surface 13.36  0.40 21.79  0.62 8.19  0.25 12.70 0.38 .27 0.10 5.15  0.15
Bladder 0.41 1.24 0.21 0.59 0.06 0.18
Kidney Left  31.26 1.87 33.94 2.03 18.63 1.1 20.25 1.21 6.93 0.23 7.7z 0.25
Right 7 4.03 1.98 2.1 0.61 0.65
Upper large intestine .42 0.86 0.18 0.40 0.05 0.12
Lower large intestine 2,69 8,53 1.44 4.69 0.46 1.63
Liver A 1.95 2.16 1.06 1.17 0.31 0.35
B 0.83 0.90 0.44 0.54 .12 0.16
Lymphonodi 9.14  0.55 14.00  0.8¢ 5.69  0.34 8.70 .52 2.32 0.4 3.64 0.2
Pancreas 10.93  0.65 12.58  0.75 6.92 0.4 7.02 0.42 2.27 0.13 2.30 0.13
Rectum 0.41 1.24 0.21 0.59 0.06 0.18
Spleen 72.18  4.33 76.66  4.59 46.27  2.77 48.19  2.89 19.41 1.16 20.54 1.23
Small intestine 5.38 9.82 2.98 5.63 0.99 1.92
Stomach A 2.4, . 4%6.67 0 26.25 1.52 28.54 1.67 1045 oo 11.39" Wi
B 40.03 45.18 24.77 27.45 9.82 1.11
Thymus 2.97 9.08 1.48 4.91 0.47 1.56
Uterus 0.51 1.60 0.22 0.77 0.07 0.23
Effective dose Male 14.22 17.98 8.7 11.50 3.44 4.67
equivalent ronage 14,34 19.27 8.75 1.71 3.46 4.74
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d. (First oblique)

HARRZEMARESMEE B8 B105

Tube voltage 110kY 90kV Tokv
Field size 20x20 30x30 20x20 30x30 2020 30x30
Organs or tissues He I'IE He He Hy HE HT HE HT "E I'lT HE
Gonad Ovary Left 1.25 0.16 4.07 0.51 0.50 0.06 2.13 0.27 0.19 0.02 0.73 0.09
Right 0.69 0.09 2.25 0.28 0.29 0.04 1.16 0.15 0.10 0,01 0.37 0.04
Testis  Left 0.09 0.01 0.29 0.04 0.05 0.m 0.15 0.02 0.m 0.00 0.04 0.00
Right 0.09 0.01 0.29 0.04 0.05 o0.m 0.15 0.02 0.0m 0.00 0.04 0.00
Breast Left 14.19 1.06 33.54 2,52 7.97 0.50 20.21 1.52 2.98 0.22 8.10 0.61
Right 2.00 0.15 3.70 0.28 1.08 0.08 1.98 0.15 0.34 0.03 0.61 0.05
Red bone marrow 14.33 1.72 23.10 2.7 9.24 n 14,99 1.80 4.07 0.49 6.79 0.81
Lung (Left) A 1.67 1.78 5.57 5.49 0.88 1.1 .21 3.59 0.30 0.42 1.16 1.65
B 23.01 85.93 17.59 56.70 6.68 26.37
(Right) A n.82 0.62 2.77 1.34 0.40 0.34 1.45 0.78 0.12 0.12 0.44 0.28
B 9.44 19,57 5.31 11.58 1.68 4.24
Thyroid .13 0.00 0.42 0.01 0.06 0,00 0,22 0.01 0.01 0.00 0.05 0.00
Bone surface 30.67 0.92 49.70 1.43 20.14 0.650 31.57 0.95 9.24 0.28 14.82 0.44
Bladder .61 1.96 0.33 0.99 0.08 0.30
Kidney Left 137.23 8.23 147.19 8.83 98.03 5.88 102.82 6.17 47.87 2.87 50.25 3.0
Right 34.74 2.08 40,14 2.4 20.93 1.26 24.30 1.46 8.36 0.50 9.64 0.58
Upper large intestine 1.25 .13 0.58 1.67 0.17 0.53
Lower large intestine 3.06 10.84 1.72 6.52 0.61 2.55
Liver A 3.03 8.62 4.55 4.70 1.47 1.52
B 4.37 4,72 2.23 2.53 0.73 0.78
Lymphonodi 16.84 28.05 11.29 18.67 5.54 9.09
Pancreas 41.91 2.51 43.93 2.64 25,51 1.53 26.59 1.60 9.63 0.58 10.00 0.60
Rectum 1.90 3.01 0.51 1.56 0.13 0.50
Spleen 159.26 9.56 167.26 10.04 114,40 6.836 121.19 7.27 58.95 3.54 62,59 3.76
Small intestine 13.54 28.19 7.54 17.05 2,17 6.62
Stomach A 55,82 3.35 62.58 1.75 33.67 2.02 39.71 2.38 14.77 0.89 17.02 1.02
B 55.82 62.58 33.67 3.1 14.77 17.02
Thymus .65 2.10 0.30 1.07 0.09 0.33
Uterus 1.07 3.69 0.42 1.91 0.16 0.61
Effective dose Male 32.00 41.67 21.4 27.72 9.94 12.81
equivalent poppqe 32.23 42,46 2151 28.14 9.97 12.94
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Table 8 Calculated organ dose equivalents (Hy) and effective dose equivalents
(Hg) in 10-°Sv (mrem) for average Japanese adult phantom for chest exarnina-
tions ; 110kV, field size 30 30cm

A-P P-A L.-R Oblique
Organs or tissues HT HE HT HE HT He HT HE
Gonad Ovary 0.05 0.01 0.05 0.01 Ovary Left 0.04 0.01 0.04 0.01
Right - 0.03
Testis - 0.00 - 0.00 Testis  Left - 0.00 - 0.00
Right - 3
Breast 49,27 7.39 11.39 1.1 Breast Left 14.87 1.27 17.90 1.50
Right 1.97 2.09
Red hone marrow Male 9.06 1.09 12.84 1.54 Red bone marrow 4.85 0.58 10.29 1.23
Female 8.0 0.96
Lung Male A 25.18 3.23 25.18 3.23 Lung (Left) A 20,33 1.34 37.29 2.10
B 28.64 28.64 B 24.41 32.89
Lung Female A 25.18 2.75 25.18 3.23 lung (Right) A 2.87 0.24 6.94 0.45
B 20.17 28.64 B 5.07 7.90
Thyroid 6.21 0.19 1.80 0.05 Thyroid 1.92 0.06 3.00 0.09
Bone surface  Male  27.05  0.81 3,59 43 Bone surface 16,05 0.48 2083 0.89
Female  23.57 0.7
Kidney 3.27 8.55 Kidney Left 4.30 0.26 15.58 0.93
Right 0.64 7.14
Liver A 26.36 1.65 11.49 0.74 Liver A 1.75 2.84
B 28.62 13.29 B 0.78 1.77
Lymphonodi 14,66 0.88 18.30 1.10 Lymphonodi 3.46 0.21 15.48 0.93
Pancreas 16.14 0.97 16.14 0.97 Pancreas 2,90 12.89 0.77
Spleen 12.50 25.18 1.51 Spleen 18.41 1.10 56.13 3.37
Stomach A 26.60 0.86 16.31 0.53 Stomach A 18.99 0.62 28.42 0.95
B 2.03 1.43 B 1.62 3.16
Thymus 42.81 2.57 6.81 Thymus 5.94 0.36 5.56
Uterus 0.06 0.08 Uterus = 0.05
Effective dose Male 19.64 12,07 6.52 13.21
equivalent ponage 18.94 12.72 6.53 13,22
Table 9 Comparison of calculated organ doses in Table 10 Comparison of calculated organ doses in
10-*Gy (mrad) with experimental data obtained 10-*Gy (mrad) with experimental data obtained
for the Rando woman phantom for stomach for the Rando woman phantom for chest exami-
examination ; 90kV, field size 30 X 30cm, A/P nation ; 110kV, field size 303¢30cm, P/A
Organs or Experiment Calculation Ratio Organs or Experiment Calculation Ratio
tissues (h) (B) (A/B) tissues (A) (B) (A/B)
Ovary 1.1 1.99 0.86 Ovary 0.03 0.04 0.75
(Testis 0.25 0.27 0.92) (Testis 0.01 0.01 =3
Breast 80.81 72.20 1.12 Breast 4.50 5.18 0.87
Red bone marrow £.66 9.89 0.88 Red bone marrow 1.1 13.31 0.88
Lung 28,69 26.06 1.14 Lung 34,16 29,46 1.16
Thyroid 0.98 0.88 1.12 Thyroid 6.37 5.51 1.16
Bone surfaces 18.11 20.65 0.88 Bone surfaces 29.09 32.06 0.91
Lymphonodi 8.85 9.58 0.92 Lymphonodi 13.40 15.25 0.88
Stomach 85,53 72.88 1.17 Stomach 8.95 10,24 0.87
Liver 65,38 61.98 1.08 Liver 14.30 14,48 1.03
Large intestine 3.55 3.94 0.90 Large intestine 0.05 0.10 0.50
Bladder 1.18 1.27 0.93 Bladder 0.02 0.04 0.50
Effective dose ° Effective dose
Vb 27.58  25.28 1.0 b s 9.49 9.44 1.01
ERVIEBEOHINCKT 5 S EHE RO Bk s> %5 Rando wonan phantom I X
DM A/P, P/A BBk SEAR—  BUELRLEFNT 7 v b AL SHERKRY

BL T, HET 5L, N7 7 v b 2368512 0 DR
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Fig. 8 Organ or tissue doses per unit surface dose
for stomach examination at various tube voltage
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