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TABLE 6: Applications of radiopharmaceuticals tabulated according to use.
Use Radiopharmaceutical Number of F M Total
establish~
ments
A. Function Studies
Blood volume Cr-51 RBC 2 12 17 29
I-125 HSA 2 6 15 21
Body water H-3 water 1 7 18 25
Cardiac output Tc-99m RBC 2 1 7 8
Tc-99m pertechnetate 3 21 33 54
Tc-99m phyrophosphate 1 2 5 7
GI blood loss Tc-99m colloid 1 1 0 1
Tc-99m RBC 2 1 6 7
Tc-99m pertechnetate 1 1 0 1
Kidney function I-131 dodohippurate 2 12 31 43
In-113m DTPA 1 1 0 1
Tc-99m DMSA 1 7 8 15
Tc—-99m DTPA 6 60 57 117
Tc-99m glucoheptonate 1 4 1 5
Cr-51 EDTA 1 4 5 9
Liver function Tc-99m colloid 4 48 43 91
Tc-99m HIDA/EHIDA 3 10 7 17
Lung studies Tc-99m MAA 3 9 13 22
Tc-99m pertechnetate 1 5 7 12
Tc-99m phytate 1 3 4 7
Xe-133 gas 1 19 21 40
Peripheral blood Tc-99m glucoheptonate 1 27 47 74
flow Tc-99m RBC 1 4 12 16
Tc-99m MAA ) 1 1 0 1
Tc-99m pertechnetate 1 13 10 23
Platelet survival Cr-51 platelets 1 1 0 1
RBC studies Cr-51 RBC 1 0 2 2
Thrombosis studies I-125 fibrinogen 1 1 3 4
Tc-99m MAA 1 17 4 21
Thyroid function I-125 iodide 1 4 2 6
I-131 iodide 3 4 0 4
Tc-99m pertechnetate 4 102 17 119
Vitamin B12 Co-57 Vitamin Bl2 7 66 31 97
absorption Co~-58 Vitamin Bl2 6 38 16 54
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Use Radiopharmaceutical Number of F M Total
establish-
ments
GB and biliary Tc-99m colloid 1 0 1 1
tract Tc~99m HIDA/EHIDA 3 8 3 11
Tc~99m phytate 1 1 0
B. Scanning Studies
Bladder Tc-99m DTPA 1 0 1 1
Tc-99m pertechnetate 1 1 0 1
Blood pool - heart Tc-99m RBC 2 5 5 10
Tc-99m pertechnetate 2 38 74 112
Blood pool - other Tc-99m pertechnetate 1 0 4 4
Bone Ga-67 salt 2 1 6 7
Tc~99m diphosphonate 9 588 437 1025
Brain Ga-67 salt 1 1 2 3
Tc-99m DTPA 1 82 79 161
Tc-99m glucoheptonate 1 23 18 41
Tc-99m pertechnetate 7 170 197 367
GB and biliary Tc-99m DISIDA 1 1 0 1
tract Tc-99m HIDA/EHIDA 3 5 8 13
Kidney I-131 iodohippurate 1 4 6 10
Tc-99m colloid 1 1 1 2
Tc-99m DMSA 6 20 14 34
Tc-99m DIPA 3 36 31 67
Tc-99m glucoheptonate 1 5 28 33
Tc-99m phytate 1 7 1 8
Liver Ga-67 salt 2 0 3 3
Tc-99m colleid 7 216 221 437
Tc-99m HIDA/EHIDA 1 2 0 2
Tc-99m phytate 2 40 37 77
Lung Ga-67 salt 2 1 1 2
In-113m macroaggregates 1 5 2 7
Tc-99m colloid 1 21 15 36
Tc-99m DTPA 1 5 16 21
Tc-99m MAA 8 106 99 205
Xe-133 gas 1 1 0 1
Lymph node Ga-67 salt 3 2 2 4
Tc-99m colloid 1 17 0 17
Tc~99m phytate 1 8 0 8
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Use Radiopharmaceutical Number of F M Total
establish-
ments
Meckels diverticulum Tc-99m pertechnetate 6 8 7 15
Myocardium Tc-99m diphosphonate 1 1 0 1
Tc-99m pertechnetate 1 1 0 1
Tc-99m phyrophosphate 1 0 3 3
T1-201 chloride 3 3 17 20
Pancreas Se-75 selenomethionine 1 6 4 10
Parathyroid Tc-99m colloid 1 2 1 3
T1-201 chloride 3 3 2 5
Spleen Tc-99m colloid 4 1 7 8
Tc-99m phytate 2 15 22 37
Tc-99m HDRBC 1 0 2 2
Thyroid gland I-131 iodide 3 1 2 14
Tc-99m pertechnetacte 9 225 44 269
Thyroid ectopic I-125 iodide 1 1 0 1
tissue I-131 iodide 2 z 0 2
Other Ga-67 salt 2 2 4 6
Tc-99m pertechnetate 2 1 1 2
C. Therapeutic Uses
Malignant tissue P-32 orthophosphate 1 0 5 5
(not thyroid)
Polycythaemia rubra P-32 crthophosphate 4 8 10 18
vera
Thyroid benign I-125 iodide 1 2 0 2
I-131 iodide 6 42 12 54
Thyroid malignant I-131 iodide 3 13 2 15
Essential thrombo- P-32 orthophosphate 1 3 2 5

cythaemia
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TABLE 7: Relative frequency (per cent) of radionuclides administered in
diagnostic procedures.

Radio- New Zealand Australia Bulgaria Denmark GDR Japan Sweden USA
nuclide 1973 1983 1980 1980 1979 1978 1977 1978 1978
H-3 0.07 0.7 0.37 0.31

C-14 0.05 0.32 0.55 0.05
Na-22,24 0.04 0.04

P-32 0.04 <0.01 0.01 0.03
K-42 0.04

Ca-45,47 0.76 0.03
Cr-51 1.0 1.1 1.0 0.18 4.27 0.24 0.1 5.6 0.04
Fe-55 0.24
Co~57 2.5 2.6 0.8 1.16 1.5 1.29 0.19
Co~-58 2.5 1.5 0.5 0.79 0.81 0.01
Fe-59 0.02 0.03 0.03 0.07 0.31
Zn-65 0.06
Ga~67 0.7 2.0 0.32 0.19 5.5 0.06 2.8
Ga-68 0.04 0.4
Se-75 0.64 0.3 0.03 0.62 0,03 0.43 4.1 0.34

Rb-81/

Kr-81m 0.1 <0.,01

Kr-85 <0.01

Sr-85 0.31 0.64

Sr-87m 0.53

Tc-99m 59.5 88.5 89.0 15.7 57.8 49,1 52.4 54.5 81.7
In-111 0.02 0.14 0.19 0.19 0.09
In-113m 8.2 0.2 0.1 3.42 0.25 1.7 0.29

I-123 0.06 0.1 0.8
I-125 3.1 0.9 0.3 7.61 8.56 0.19
Xe-127 0.17

I-131 21.3 1.9 0.9 76.3 21.0 36.6 26.3 23,04 8.38
I-132 0.13 0.41
Cs-131 0.3
Xe~133 1.1 3.4 0.23 4,29 0.4 2.2 3.8
Yb~169 0.71 0.01 0.05
Hg-197 6.5
Au-198 2.56 6.7 0.06
T1-201 0.7 1.6 0.33 0.0t 1.3 0.75
Hg-203 0.09




35

1°€ 6°0 0°6 6°0 9°0 8¢ L0 0% 0% 9°L SI8Y10
6°¢ "9 VA 70 71 L€ €' ¢ 7 €9 LY IBINOSBAOTIDIR)
6°¢ 1°¢¢ AR AY 0°61 6°6 6°1L¢ LT LY 6°1 6°9 7 ¢ A1RUTIN-01TUIY
6°91 6°6 0°1 L°8 £°'q % L0 L1 8'8 €L K1oaeitdsay
G'6 G L1 G 6€ 1°62 AR 0" %1 (A2 G 01 6711 G 8¢ sutadopuy
¢ €¢ £ e 1°L £ el ARA 91 71 %781 9° %1 VAR SNOAIdU TBIIUB)
1°¢¢ 0" L1 0°8 %81 8°¢T G ¢l ANA 9°¢c¢ 1°0¢ 8°81 TeuUTiIS?3UTOILISED
AN ¢ LT AR (AN A AR A 811 8°0 VAR 'L G°G 1e3I9Tes-0Tnosny
8L61 6161 8L61 8L61 8L61 6L6T 0861 0861 €861 €L6T
UWITI9g M yYdTuny pole8Tis9AUT

vsn uapamg as 994 yiewusq eTieding eBITRIISNY pueTeay MON wa3s4g

*S9TIIUNOD I23Y10 pue puelesy MON usomilsq uostiedwmo)n
:p21e811saAuT swolsAs Jo (3ued 1ad) soaTousnbaxl oATlIRTSY g AT4dVI



_.36_.

TABLE 9: Distribution of ages of diagnostic nuclear medicine patients.
Age group New Zealand Bulgaria Japan USA
(years) 1983 1980 1977 1978
0-14 4.1 4.2 4.1 2.7
15-29 9.9 13.2 10.0 11.5
30-44 16.7 29.9 21.3 16.2
)
- 42.5 36.3
45-64 38.8 ) 52.7
265 30.5 ) 22.1 33.3
TABLE 10: Risk factors and weighting factors for calculation of effective
dose equivalent (from ICRP 26).
Tissue Risk (10™% sy~ 1) Weighting
Male Female Average Factor, Wr
Gonads 40 40 40 0.25
Breast 0 50 25 0.15
Red bone marrow 20 20 20 0.12
Lung 20 20 20 0.12
Thyroid 5 5 5 0.03
Bone surfaces 5 5 5 0.03
Remainder 50 50 50 0.30
Total 140 190 165 1.00
TABLE 11: Weighting factors proposed by Gouvras and Goodard (1981).
Tissue Male Female
Gonads 0.28 0.21
Breast 0.0 0.26
Red bone marrow 0.14 0.10
Lung 0.14 0.10
Thyroid 0.04 0.03
Bone surfaces 0.04 0.03
Skin 0.01 0.01
Remainder 0.35 0.26
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TABLE 13: Weighting factors used for calculation of dose indexes.

Tissue Effective dose Somatic effective
equivalent dose equivalent
Female Male Female Male
Gonads 0.22 0.29 - =
Breast 0.26 = 0.33 -
Red bone marrow 0.10 0.14 0.13 0.20
Lung 0.10 0.14 0.13 0.20
Thyroid 0.03 0.04 0.03 0.05
Bone surfaces 0.03 0.04 0.03 0.05
Remainder 0.26 0.35 0.35 0.50




39

81 1% A €/ LG VAIHZ/VAIH  W66-°L
S0°0 1°¢ G 1 1L°0 GG 0 PTOTI02  wWg6-OL UOT3IouUny I8ATT
G1°0 Gl 90°0 £ %971 a3eanddryopot 1€1-1
0°1 091 71 1°¢1 8°6 vdIq wgir-ug
9Z°0 €1 81 T 18" 1 23vU01ddyodNTd  WeE-IJ
81 99 9°¢ 1°8 6°6G vdida ug6-2L
0°1 9% VAt 0L 1°6G VSHA  We6-21L
0°0 G1°0 0°0 2¢0°0 910°0 vIad 16-10 uotiouny Asupty
8 ¢ 01 1€ 6°¢ 7 € od9¥  We6-OL
0°0 Gz 97 6°2 92 ?3eviauyddirad weE-IJ
£°C 01 G2 8L°0 99°0 PTOTTIOD  WgE-2J SSOT PoOTq I9H
€1 L1 9.0 €1 0°1 93e34yd  wee-2]
12 oy £ ¢ 89 G'G VAIHAE/VAIH  W66-2F
11°0 8¢ 0°¢ €L°0 2670 PTIOTTOD  uWae-2L 1oe1l A1eT1Tq pu® g9
0°0 0°0 91 8¢ € ¢ og¥  We6-2L
1070 71 87 8"/ 6°6 @iplauydslxad  wEE-IL JBIpIED pIley
A ) €7 €L 0°6 vy 299 WE6-OL
81 82 11 0L 7°G o3eydsoydoidkd  wg6-o]
16°0 g9 2y ¢°Q 890 wumumﬁﬂumuuwa ues-—-2], andano orvIpaien
50°0 22°0 01°0 €L0°0 €.0°0 Isem ¢-H Is3em Apog
00°0 L1°0 800 S60°0 6700 VSH gz1-1
10°0 1°¢ LT°0 99°0 060 094 16-19 auNToA pootlg
£ ¢ 1 1°1 G 1 271 a23jejauydeiraad  wWEE-IJ XNnTJjox I9ppeTg
sarpnis uorjounyg ‘v
90T 90T 30T (agu) (agu)
jusTeainbe
|asop juateatTnbe
MSTA ST MSTI IATIADVIID 280p
D2T13U39 isoduen eTmaeYna g J2TlewWoOg SATI291IY9 Teotansosewreydorpey s

*sainpedoad SUTITPAW Ied[lInu

10J S9XapuT 9sog %1 T4V



40

LY €1 1670 00°1 68°0 93ev3ouyoailiad wug6-21
0°0 0°0 §9°0 8 ¥1 6" 01 VdI1d W66-oL 19ppeTd

serpnis burbwuly ‘g

11 09 06 9L LS @1el19uUYd9lIad ue6-oL

10°0 %1 1°9 0°6 69 a3euoydsoydp W66-2L 12410
G0°0 60 80°0 %¢°0 %20 ¢Td UTWelTA 86-00

¢0°0 Le"0 70°0 €170 910 CTd UTWeITA LG-0D uotidiosqe 71g UTWEITA
€00 066 01 %701 701 opTpPoT Te1-1

0°0 L L 1070 79°1 6v°1 9pPTPOT 6Z1-1

71 Gt 9°1 1°¢ 64°1 @1eil9auyd9laad We6—~OL uoTiIdUNy PTOILY]
70" 0 1°1 L0 9¢°0 €C°0 us30ouTIqT] GZ1-1I

90°0 1¢ €L 0 6°'¢ 6°¢ VVH We6-oL SSTPNIS STSOqUOIY],
£€0°0 9°¢ G20 8L°0 LSO odd 16-13 S91Tpnis Ddd
10°0 L°L Z'0 £€8°0 %9°0 s3sT23e1d 16-10 TBATAINS 3979314
S0°0 66 8°6§ ¢°S 9y g w66-24

71 O¢ AN 9°L "9 EELEEDLURERS ] W66-°L

10°0 187 670 ' ¢ L2 VVH We6-oL

6°¢ 6% 19 L8 670 @3euoldayoonisd  wWe6-O] #M0T3 pooTq Teieydriad
700 660 01°0 G1'0 €10 sed £e1-9%

Ge"0 A 06°0 1°¢ 1A s1e14yd Wwe6-oL

7870 (43 o'y 8L €' 9 @3e39uydal1ad we6-9L

¢0°0 79 9¢°0 1°¢ 8% 1 VVH we6-2L saTpnis sung
901 9-0T 9-0T (asm) (agum)

juateatTnbs
asop ajusfeaInbs

NSTa ST VST 9AT109139 asop

DT18UBYH I9ouen pTUS BN ] DT1BWOS 9ATI09337F TeotansoseuwieydoTpey asf

(pauod) %1 dAI4VL



41

€0"0 VAR 6670 %60 LY 0 se3d £e1-°X
90°'0 YA 12°0 G'¥ € ¢ s91e89a188roaorw WETT-UT
S0°0 G1 VARRY g ¢ ¢ YV ue6-25L
€70 L1 G.°0 1°¢ [ vdlLd we6-2L
S0°0 T°1 Zv° 0 LT1°0 £€1°0 PTOTTOD we6—-9],
1°9 €11 6¢ 9 ¢TI 111 ites L9-8H Fun-
Z0°0 8 Y S0 VAN 0°1 o3e3hyd  wge-27,
61°0 6¢ JA vy L°¢ VAIHA/VAIH ue6-2oL
90°0 6°¢ [ 180 2970 PTIOTTOD We6-21
1¢ 88 €e T°61 9° 11 iies JACEAN] I9AT]
6¢°0 91 90° 0 9°2 06°1 oneanddryopot 1€1-1
¢0°0 8 Y €570 71 "1 a1e14lyd ue6-2]1,
9°¢ G¢ L% £°9 6° % a3ruoldayoonTs ug6-21,
S$°¢ 98 ¢ e 701 9L vdid ug6-21,
"¢ 9L 1°2 '6 89 VSRHA we6—-21,
21 ¢'9 12 10°1 LL°0 PTOTTOO we6-9]1 LaupTy
0°1 1€ 9°1 VAR 1'% VAIHA/VQIH Wwe6-21
00 6°6 9°1 8'6 '8 VaIsid ug6-21 30v11 AIRTTIq pue ¢o
VAR 06 9°G Z'01 ¢'8 23el18UYd9311ad up6-97,
9 % 66 7L 60T L°8 91vu01dayoonTs ug6-2o1
G 7 %01 6" .81 L7¢T vdld uWe6-21L
6670 L9 1% 1°v1 e 11 aTes L9-BD uteig
TAr4 Y 11 ' 01 6°L ajeuoydsoydp we6—-9%L
60°0 2% ¢ AN 6°6 at1es [9-BD auog
VL GL 8L 0° 21 1°6 s1elouyd9iIad ug6-971, 19y3o - Tood pooTlg
8° 1 LT %9 7'y % ogd we6-24
¢ 7 1974 9 G 7701 '8 93viauydd11ad We6—-91L 31esy - jood pooTlg
g-0T1 9-01 -0T1 (agu) (Asur)
juareAaTnbs
9s0p JjusleAaInbo
ST NSTI MSTI JATIADDII® asop
DI39U9Y Isouen eTHWaRYNA] D213RWOg 9ATIDOIIT Teotinadewieydoipey as

(pauod) %1 ATIVI



1€ €01 L1 L6 0'8 a3eaauydeirad  WEE-IL
9z 0l LE 7°61 £°61 aTes L9-€9 I24aQ
98'0 000 ¢ 9°Z 19¢ 09¢ opIpoOT 1€1~1
zZ0°0 A Z0°0 VAR £ ¢ SPTIPOT GZ1-1 ansstl 2Tdo128 PTOIAY]
%1°0 009 L9°0 18 8/ 9pTPOT 1€1-1
16°0 A €1 71T 6% 1 s1ei9uyd911ad  WEE-OL pueT8 proIfylL
£0°0 8¢ $€°0 €1 26°0 93e34yd  wWEe-O]
9°1 XA 8¢ 8¢ 61 OgMqH  We6-OJ
9¢°0 %7'9 A 88°0 %9°0 PTIOTTOD  WEE-21L uasTdg
L1 9¢ 8y L9 15 SPTIOTYD 10Z-T1
! 0'0 €1 VAR SL'0 86°0 PTOTTOD  wWwge-2F - proxdyreaed
N
< 70°0 99 L1 €z 2°61 SUTUOTYIDWOUDTIS GL-35 seaidued
1
£6°0 87 6°6G 8'8 6°6 9pTIOTYD 10¢-T1L
£2°0 VA 6°6G 6L 6°6 a3jeydsoydoadd  wEE-OL
7'8 g1 € 11 VAA 0°11 21ejsuydeirad  wge-OL
€0 89 rAA %79 z°s s3jeuoydsoydrp  WEE-OL WNTPIrdoAl
9°/ 0¢ vz 1°¢ Gz 931e39uydajiad weHe—-21L UNTNDTIADATP STONI9N
£0°0 ¢y 670 960 €% 0 o3ev3hyd  wee-2J
0°0 €1 860 07°0 L1°0 PTOTTOD>  WgE-DO]
zT %11 A 9 L1 A 11es L9-9 spou yduk
90T q-01 9-0T (agu) (agur)
quoareainba
280p quaTearnba
ST qSTa MqSTa B9ATID0933° 250D
>T32UusnH Iaoue) eTwaRYNa] JT]RWOG DATIDOIIY 28]

TeoTIn8dewIrydoIpey

(p3uod) #1 JIdVL



43

91 000 006 1 02507 0L¢ 931eydsoydoyaio Z¢-d eTWSRYIADOQWOIYY TRTIUSSSH
14 00v o¥%1 SLT o¥v1 9PTpPOT 1€1-1 jupudTTRW PTOXAY],
L°9 G1¢ % Ly LE SPIpPOT 1€1-1
9°0 VAR 9¢ (4% S¢ opTIpPOT SC1-1 ugtusq proihyjg
0°0 YA 068 09% 08¢ ajeydsoydoylao FAT: | BI9A vIGNI eTWabylLdiAT0d
(pTOo1Ayl 31o0u)
0'0 062 oGy 022 0LT 93jeydsoydoyaio €-d onssTl1 3ueudTTEN
sesn orinedeidyl D
9-0T q-0T1 9 -01 (agw) (asw)
jusTeaInba
ssop JusTeATNbD
MSTa ST NSTI 9ATIO9II® Isop
2T3I|U3H 1souesH eTWLRNNI] >T1BUWOS 9ATIDOIIY Teotansdewxeydorpey asq

(pauod) y1 TTAvVIL



- 44 -

TABLE 15: Variation of risk with age and sex of individual (10~"% Sv~1l).
(From ICRP 27)

Age (y): 20 30 40 50 60
Males
Leukaemia 20 20 20 19 11
Cancer 80 72 60 38 16
Genetic 97 41 7 1 0
Females
Leukaemia 20 20 20 20 16
Cancer 130 125 109 82 44

Genetic 89 23 2 0 0
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TABLE 16: Population age distribution and child expectancy taken from the
1981 census.
Age Number in Child Leukaemia Malignancy
group group expectancy significant significant
factor factor

Males

0-14 433 206 2.15 1.0 0.80
15-19 157 485 2.14 1.0 0.80
20-24 139 374 2.01 1.0 0.79
25-29 120 558 1.50 1.0 0.76
30-34 120 357 0.76 1.0 0.71
35-39 97 026 0.29 1.0 0.67
40-44 85 986 0.10 0.99 0.60
45-49 75 945 0.036 0.97 0.51
50-54 80 100 0.013 0.87 0.41
5564 135 318 0.0038 0.55 0.21
65-74 92 592 0.0005 0.15 0.02
75+ 40 974 0.0 0.0 0.0

1 578 927 ZINjpy=1 861 933 1 384 799 978 176

Females

0-14 415 368 2.02 1.0 1.20
15-19 150 438 1.94 1.0 1.20
20~24 133 947 1.59 1.0 1.19
25-29 121 374 0.93 1.0 1.17
30-34 119 700 0.33 1.0 1.13
35-39 96 165 0.085 1.0 1.07
40-44 84 528 0.015 1.0 0.99
45-59 224 082 0.0006 1.0 0.76
60+ 251 211 0.0 0.6 0.15

1 596 810 gNjpi=1 505 824 1 496 329 1 510 196
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TABLE 17: Leukaemia significant dose, malignancy significant dose, and
genetically significant dose from frequently used procedures.

Procedure DL DM DG
(uSv/yr/ (psSv/yr/ (usSv/yr/
person) person) person)

Blood pool scan, heart
Tc-99m pertechnetate 0.71 1.13 0.12

Bone scan
Tc-99m diphosphonate 13.2 11.86 0.94

Brain scan

Tc-99m pertechnetate 2.33 4.24 0.83

Tc-99m DTPA 0.89 3.69 0.17

Tc-99m glucoheptonate 0.35 0.57 0.08
Kidney scan

Tc-99m DMSA 0.08 0.56 0.03

Tc-99m DTPA 0.25 1.26 0.07
Kidney function

Tc-99m DTPA 0.35 1.69 0.09
Liver scan

Tc-99m colloid : ) 0.74 0.40 0.01
Lung scan

Tc-9%m MAA 0.12 0.67 - 0.004
Peripheral blood flow

Tc-99m glucoheptonate 0.52 0.85 0.12
Thyroid scan

Tc-99m pertechnetate 0.39 0.76 0.10

I-131 iodide 0.01 1.75 0.00
Thyroid ectopic tissue

I-131 iodide 0.01 1.26 0.00
Thyroid function

Tc-99m pertechnetate 0.22 0.42 0.07

I-131 iodide 0.01 0.83 0.00
Thyroid benign therapy

I-131 iodide 2.50 4.03 0.12

Polycythaemia rubra vera
P~-32 orthophosphate 18.08 4.94 0.003
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TABLE 18: Total significant doses to the population from nuclear medicine

procedures.
Leukaemia Malignancy Genetically
significant significant significant
dose dose dose
(puSv/yr/ (uSv/yr/ (pSv/yr/
person) person) person)
Imaging studies 21.0 32.8 2.56
Function studies 2.2 5.5 0.37
All diagnostic#® 21.8 34.7 2.93
Therapy 34.1 17.2 0.19
Total 56.0 51.9 3.12

* This row is not the sum of the previous two rows because some
administrations are used for both function and imaging studies.
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TABLE 20: Risk of fatal complications from some invasive diagnostic
procedures not using radicactive materials (from Rausch (1978).

Procedure Risk (per million)

Reaction to contrast medium

cholangiography 3-20
pyelography 3-15
cerebral angiography ~1000

Laparoscopy with

liver biopsy 300
kidney biopsy 1000~-7000
Endoscopy

oesophago—-gastro-duodenoscopy 250-600






