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Estimation of Frequency, Population Doses and Stochastic Risks in
Medical Uses of Radiopharmaceuticals in Japan, 1982
1. The Number of Medical Examinations Using Radiopharmaceuticals

Takashi Maruyama, Yutaka Noda, Yoshikazu Kumarnoto®,
Kanae Nishizawa** and Kazuo Iwai***
*Division of Physics and Technical Services, National Institute of Radiological Sciences
**Department of Radiology, School of Medicine, Kyorin University
##¥Department of Radiology, School of Dentisry, Nihon University

Research Code No. : 302, 302.1

Key Words : Medical exposures, Nuclear medicine,
Radiopharmaceuticals, Population doses

For the estimation of population doses and stochastic risk estimates from radiopharmaceuticals
used in nuclear medical diagnosis and therapy, a nation wide survey of randomly sampled hospital and
clinics was made on the number of radiopharmaceutical examinations and the annual amount of
radionuclides administered. The survey was conducted throughout Japan from 1st October to 31st
October in 1982. The annual number of radiopharmaceutical examinations and the annual amount of
activity was estimated by multiplying the number per month obtained from medical facilities by the
product of the sampling rate and response rate.

The annual number of diagnostic examinations using radiopharmaceuticals was 0.537 million for
males and 0.452 million for females, with a total of 0.989 million. The annual total amount of activity
was 3,495.5 Ci (129.3 TBq) for males and 2,747.0 Ci (101.6 TBq) for females, with a total of 6,242.5 Ci
(231.0 TBq). The annual number of treatments of thyroid diseases using *'I was about 630 for males
and about 2330 for females, with a total of 2960. It is noted that the examinations using %" Tc account
for 65% of total annual number of radiopharmaceutical examinations.
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Table 1 Form of questionaire
Diagnosis , Tissue or organ . Dose
Sex Age or I)’Dia of investigated C;'[uc!]dfi ?nd Administration mCi or
Therapy procedure or treated iemical form uCl
Male 1 Diagnosis 1 1 Scintigram, (see Table 2)  Oral el
Female : 2 Therapy 2  Renogram, Intravenous 2
Blood flow, Subcutaneous : 3
and so on. Intramuscular : 4
Others 25
1. Fraic L OB L7,

ER T DN & BRI R ORI L b,
BRI EM TR R BB R C X, &
i, BEFERMOFCEABO Vs 574
X, RREEBRMEGZEATRETHD o ke
b, BEERBRELRILLTWS, ¥, HEHE
ERIC L 2BESERELTbhba, ©— Al
BRI NIED DB EOERICBR SN S,

BEEZH 3 X OBERC R 35 B EER SO
EHE, Thicl sERKELScovTiE, =
NETHHAREFREWRT EP) T19714
E19TTED 2[E, REXEMLEEL CE, *
hODKER, bIREI BT 3 EEFELE 0ELSG
BBURIITIF LT H BT H ot b DA, 1977
FITIEH 3 REDSATHENTHEIN L7z = & Do o
7o, BEF TR, X RZSEeR LSRR CER
BRI OWTE5 ~ 6 L ICEERAELEMBL,
ZTOBREACTERBEL ) 27 OfER T
oTwa, AREX, BEZLH .« BEICL 5
BERMBEL ) A2 OHFEDI-D, 19824E 12T o
NKREREE S VTR S,

2. REFHE

19824 R I U EE IR M & I CRIE 205 - 1
B AT78 - T E RSB, £ B C853 M & HE X
NB%, ThbDeRizy 3 ficiis Bky X
LT, i LI 3517 5 Bk IR 38 5 oo 8
R{|e>WT, 7vr— R ER L.

(1 #ALHEE

Table 1 \RTHEEZICHE - T, 47, E# 5
BHEERROFERRRYAE L, Bkt
LERZ ST, R OBKESZHICERE A
TWBEEX LN DBHHEEER % Table 20
LS5 L7, Table 2 LA OEER 26 L
REECE, ToRFERCOWTHEMCEAT S

(80)

(2) B2 IR

Table 2 Radionuclides and Radiopharmaceu-

ticals
Radionuclides Simbols Radiopharmaceuticals
snTe Tc=1l Pertechnetate
Tc-2 MDP
Te3 Colloidal Sn-hydroxide
Tc-4 Phytic acid
Tc-5 Albumin
Tc-6 DTPA
Te-7 EHDP
Tc-8 HIDA
Tc-9 PYP
Tec-10 MAA
Te-11 RBC
L | I-1 Fibrinogen
1=2 Adosterol
-3 Hippuraie
I-4 HSA
1-5 Nal
| 1-6 Nal
i8] [= HSA
I-8 PVP
[-9 Hippurate
Ga Ga-1 Citrate
= | Ti-1 Chloride
*Se Se-1 Selenotnetionine
Se-2 Cinitadrain
13X e Xe-1 v
Xe-2 (Gas
iy In-1 DTPA
In-2 Colloid
In-3 Oxine
9 AY Au-1 Colloid
SmKr Kr-1 Generator
Kr-2 Gas
$Cr Cr-1 NaCr
Cr-2 RBC
“Fe Fe-1 Ferric citrate
Co Co-1 Cianocobalamin
*Co Co-2 Cianocobalamin
“Ca Ca-1 CaCl
BARERSHE $48% #7585
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Table 5-1 Total annual frequency for diagnostic examinations of radiophar-
maceuticals by type of procedure. (male)

Radio- Type of procedure
pharma-
ceuticals  Renogram Scintigram Blood low Function Others Total

Te-1 32 19200 352 608 1488 21680
Te-2 64 63784 64 48 68960
Te-3 37408 80 37488
Te-4 112 148304 80 96 112 148704
Te-5 13584 352 1504 1456 16896
Tec-6 6448 25184 80 784 208 32704
Te-7 16 7264 208 32 272 7792
Tec-8 5768 80 704 1456 9008
Te-9 32 17328 1408 16 64 18848
Te-10 3168 16 96 336 3616
Te-11 2528 64 2592
Te-total 6704 349520 2640 3904 5520 368288
I-1 64 4672 336 1280 6352
I-2 15744 2208 16 1904 144 20016
I-3 16 1664 944 384 912 3920
I-4 8464 592 96 2464 144 11760
I-5
I-6 160 4080 240 928 5408
I-7 32 32
I-8 : 48 48
I-9 336 336
I-total 24448 13552 1056 5328 3488 47372
Ga-1 48 60960 32 16 61056
Ti-1 16 30576 176 112 64 30944
Se-1 3608 32 8640
Se 2 480 480
Xe-1 48 816 316 288 96 2064
Xe-2 64 1696 3696 1056 n 6544
In-1 576 2768 96 3440
In-2 192 144 336
In-3 192 16 208
Au-1 1744 784 32 2560
Kr-1 1376 80 368 1824
Kr-2 896 896
Cr-1 16 48 528 592
Cr-2 80 80
Fe-1 48 32 496 576
Co-1 16 32 128 176
Co-2 16 32 160 208
Ca-1 112 64 176

Total 31904 472688 9328 11184 11856 536960
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Table 5-2 Total annual frequency for diagnostic examinations of radiophar-
maceuticals by type of procedure. (female)

Radio- Type of procedure
pharma-
ceuticals ~ Renogram Scintigram Blood flow Function Others Total

Te-1 48 30080 48 944 1824 32944
Tc-2 64 70656 112 112 70044
Tec-3 22512 16 22528
Tc-4 48 86208 48 48 176 86528
Tec-5 7648 224 640 400 8912
Tc-6 4816 21088 80 720 192 26896
Te-7 6832 64 160 160 7216
Tc-8 4160 16 400 928 5504
Te-9 10208 720 16 G4 11008
Tec-10 1920 64 32 128 2144
Te-11 2272 16 2288
Te-total 4976 263584 1376 2960 4016 276912
I-1 160 23696 1760 6656 32272
1-2 15888 1712 48 2720 448 20816
1-3 16 2064 752 288 720 3840
I-4 5808 1008 288 2320 1184 10608
I-5 16 16
1-6 128 17056 48 1440 4352 23024
1-7 16 16 &0 112
I-8 32 32
-9 32 32
[-total 22000 45600 1152 8528 13472 90752
Ga-1 16 43392 16 32 43456
TI-1 23232 32 208 16 23488
Se-1 16 5760 . 5776
Se-2 576 32 608
Xe-1 64 272 192 64 592
Xe-2 528 1616 512 112 2768
In-1 560 1968 16 80 2624
In-2 128 48 176
In-3 64 48 112
Au-1 1280 384 32 1696
Kr-1 608 16 128 43 800
kr-2 288 288
Cr-1 112 32 432 376
Cr-2 32 32
Fe-1 32 432 464
Co-1 32 176 208
Co-2 16 144 160
Ca-1 32 48 80

Total 27568 386976 4896 12608 19520 451568
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Table 6 Total annual number of the thyroid treatments using I and total amount of activity of L. (mCi)

Radio- Age Group (vears old)

pharma-

ceuticals 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75- Unknown Total
Male 16 16 80 96 64 32 82 130 16 48 48 628

Frequency Female 64 194 292 208 404 650 128 194 146 16 32 2328
Total 16 80 274 388 272 436 732 258 210 194 64 32 2956
Male 8 80 427 882 1729 140 364 591 80 1832 3300 9433

Activity ~ Female 201 2212 2557 979 1619 8408 433 3969 2063 48 168 22657
Total 8 281 2639 3439 2708 1759 8772 1024 4049 3895 3348 1683 32090
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Table 7 Administered activity in mCi per radio-
pharmaceutical examinations.

B2 « O ) A

Radio-
pharma-
ceuticals Male Female
Te-1 11.2 7.3
Te-2 171, 17.1
Tec-3 4.0 4.2
Tec-4 4.1 4.2
Tc-5 17.1 16.8
Tc-6 7.9 7.4
Tec-7 5.2 Hol
Tc-8 18.5 19.0
Te-9 5.1 5.1
Te-10 17.9 17.5
Te-11 6.1 6.8
Te-total 8.5 9.1
I-1 0.2 0.3
I-2 0.1 0.1
I-3 0.3 (.4
I-4 0.1 0.1
I-5 0.4
I-6 0.3 0.2
I-7 0.01 0.01
1-8 0.04 0.05
I-9 1.28 1.00
I-total 0.16 0.21
Ga-1 2.6 2.6
TI-1 2.5 2.3
Se-1 0.3 0.3
Se-2 0.3 0.3
Xe-1 11.9 10.3
Xe-2 12.1 12.7
In-1 1.0 0.9
In-2 1.8 2.0
In-3 0.6 0.7
Au-1 0.3 0.2
Kr-1 5.4 5.5
Kr-2 9.0 9.4
Cr-1 0.1 0.2
Cr-2 0.1 0.1
Fe-1 0.0131 0.0341
Co-1 0.0006 0.0006
Co-2 0.0008 0.0027
Ca-1 15.5 10.0
Total 6.5 6.1
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