
STATEMENT FROM 

THE 1978 STOCKHOLM MEETING OF THE INTERNATIONAL 

COMMISSION ON RADIOLOGICAL PROTECTION 

The International Commission on Radio
logical Protection (ICRP) held its annual 
meeting in Stockholm in May, 1978, 
together with its four expert committees. 
Sixty-five individuals from seventeen 
countries were present to review the 

Commission's current work and to decide on 
a programme of work for the next 4-year 
period. Representatives or observers were 
also present from the Commission of the 

European Communities, the International 
Atomic Energy Agency, the International 

Commission on Radiation Units and 

Measurements, the International 

Electrotechnical Commission, the 
International Radiation Protection 
Association, the International Society of 

Radiology, the OECD Nuclear Energy 
Agency, the United Nations Environment 
Programme, the United Nations Scientific 
Committee on the Effects of Atomic 

Radiation and the World Health 
Organization. 

ICRP PUBLICATION 26 

The Commission also reviewed its 1977 
recommendations (ICRP Publication 26) 
and identified the following points that 
require clarification. 

Estimales of radiation risk 

The risk factors given by the Commission 

in ICRP Publication 26 (paragraphs 36-60) 
are based on advice received from its 
committee on radiation effects. They are 

consistent with data available in the 
scientific literature and with information 
included m the 1977 report of the 

UNSCEAR. 
In the light of its continuing review of the 

published information on the 
epidemiological and radiobiological 
evidence of radiation risks to man, the 
Commission has concluded that the 
information available up to May 1978 does 

not call for changes in the risk factors given 
in !CRP Publication 26. These risk factors 
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are intended to be realistic estimates of the 

effects of irradiation at low annual dose 
equivalents (up to the Commission's 
recommended dose-equivalent limits). 

In dealing with the stochastic effects of 
ioniZing radiation the Commission 

recommended (in paragraph 105 of JCRP 

Publication 26) weighting factors for 
application to the dose equivalent in various 

organs and tissues. The Commission wishes 
to point out that it did not intend the hands 

and forearms, the feet and ankles, the skin 
and the lens of the eye to be included in the 
''Remainder''. These tissues should 
therefore be excluded from the computation 
of I TwTHT. In order to prevent the 

occurrence of non-stochastic effects, the 
Commission recommends that the relevant 
dose-equivalent limits given in paragraph 

103 should apply to these tissues. 
In the assessment of detriment from 

exposure of population groups a small risk 

of fatal cancer resulting from exposure of 
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the skin may need to be taken into account, 
for example in the case o·f exposure of the 
whole skin from soft beta radiation. In this 
case a risk factor in the region of 10-4 Sv-1 
may be applied to the mean dose over the 
entire surface of the skin, which would 
correspond to a value of wT of about 0.01. 

The Commission's occupational dose 
limits are intended to apply to all workers, 
and are based on average values of risk 
factors for male and female adults. The 
variations of risk with exposure at different 
ages in the two sexes, referred to in 
paragraph 38 of ICRP Publication 26, are 
discussed in !CRP Publication 27, a report 
to the Commission on "Problems involved 
in developing an index of harm". This 
report also reviews the basis for the 
selection, in !CRP Publication 26 

(paragraph 60) of an average genetically 
significant fraction (0.4) of occupational 
exposure and the mean mortality risk factor 
(I 0-2 Sv- 1) for both sexes and all ages. 

Effective dose equivalent 

The Commission recommends that the 
sum LT wTHT (see paragraph 104 of ICRP 

Publication 26) be called the effective dose 
equivalent (denoted HE)· 

Modifications to the text ofi C RP 

Publication 26 

The Commission believes that the 
following textual rev1s1ons to certain 
paragraphs in ICRP Publication 26 will 
clarify their meaning. 

(38) The fourth and fifth senten.::es should 
read: 

For protection purposes therefore, 
sufficient accuracy is obtained by 
using a single effective dose-equiva
lent limit for all workers regardless 
of age or sex. This limit is based 
upon the average risk levels described 

below for the various organs or 
tissues. 

(79) The first sentence should read: 
The Commission's dose-equivalent 
limits for workers are intended to 
apply to the sum of the dose equiva
lent resulting from external exposure 
during I year and the committed 
dose equivalent from that year's 
intake of radionuclides. 

(79) Add the following sentence at the end 
of the paragraph: 

Similar principles apply to the dose
equivalent limits for members of the 
public. 

(89) In the second sentence the following 
should be deleted: 

"are intended as guides for planning 
purposes, and thus" 

(93) In the first sentence the following 
should be deleted: 

"are intended for planning purposes 
and" 

(107) The end of the last sentence should 
read: 

... namely, the limit to the deep and 
shallow dose-equivalent indices H1.d 
and H1,s (see paragraph I 08) and 
ALl (see paragraph 109). 

(I 08) The last part of the first sentence should 
read: 

... it is possible to assess the maxi

mum value of dose equivalent that 
would occur at a depth of I cm or 
more in a 30 cm diameter sphere (the 
deep dose-equivalent index, H1.u)· 

(108) The following sentence should be 
added at the end of the paragraph: 

In add it ion, the shallow dose-equiv
alent index (the maximum dose 
equivalent in the shell from 0.07 mm 
to 10 mm depth in the 30 cm sphere) 
should be limited to 500 mSv to 
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provide protect.ion for the skin. In 

practical situations, these limits on 

the deep and shallow dose-equiv

alent indices will limit the annual 

dose equivalent in the lens of the eye 

to less than 300 mSv. 

(110) The paragraph should read: 

When external and internal expos

ures are received together, the 

Commission's recommended dose 

limits will not be exceeded if both the 

following conditions are met: 

and 

� I 

where H1.d is the annual deep dose

equivalent index, HI.s is the annual 

shallow dose-equivalent index, HE. L 
is the annual limit of the effective 

dose equivalent (50 mSv), Hsk.L is 

the annual limit of dose equivalent 

in the skin (500 mSv), /i is the annual 

intake of radionuclide j, /i.L is the 

annual limit of intake for radio

nuclide j. 

(113) The second sentence should read: 

In such circumstances external 

exposures and intakes of radioactive 

material may be permitted provided 

that the sum of the dose equivalent 
from the external exposure and the 

committed dose equivalent from the 

intake of radionuclides does not ex

ceed twice the relevant annual limit 

in any single event, an d , in a lifetime, 

five time� this limit. 

(187) In the first sentence, the term "dose

equivalent limit" should be replaced 

by "system of dose limitation". 

(238) In the last sentence the term "monitor

ing of control" should read "monitor

ing or control". 

SECONDARY LIMITS FOR INTERNAL EXPOSURE 

The first group of values of annual limits 

of intake (ALl) for radiation workers, 

together with the text of a report that 

includes the methods of calculation and 

metabolic data for 22 elements, were 

available at the Commission's meeting in 

Stockholm, and are now in the course of 

publication in a report to be entitled "Limits 

for intakes of radionuclides by workers". 

Similar information on additional elements 

will be published as soon as it becomes 

available. 

Organ dose estimates for members of the 

public cannot be derived directly from the 

data gtven for workers because of 

differences in metabolism, organ size and 

duration of exposure. Th� Commission is 

therefore planning to issue specific guidance 

on the assessment of internal exposure of 

members of the public. 

CURRENT WORK OF ICRP 

Four reports are being completed, 

preparatory to publication in the Annals of 

the ICRP. The titles of the reports are:

-Biological effects of inhaled radio

nuclides. 

-Limits for intakes of radionuclides by 

workers (to replace ICRP Publication 2). 

-Radionuclide releases into the 

environment: assessment of doses to 

man. 
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-Monitoring for internal contamination 

due to occupational exposure (to replace 

ICRP Publications 10 and lOA). 

-Risks to the human embryo and 

foetus-with special reference to 

occupational exposure of women. 

-Doses to patients from 

radiopharmaceuticals. 

A full programme of work is planned for 

the Commission and its committees and task 

groups in the immediate future. Subjects 

receiving urgent review include the 

following: 

- Non-stochastic effects of irradiation. 

-Risks and RBEs of high-LET radiation 

for carcinogenesis. 

-Somantic and hereditary risks of irradi

ation at low doses. 

-Protection in all fields in which ionizing 

radiations are employed in medicine. 

-The practical application of the Com

mission's recommendations. 

-Application of the ICRP system of dose 

limitation to practices that modify man's 

exposure to natural background radia

tion. 

During its term of office the Commission 

plans to prepare revised versions of its 

Publications 7, 10, 12, 13, 15/21, 16, 17 and 

24. 

June, 1978 F. D. SOWBY, 

Scientific Secretary, 

ICRP, 

C/ifton A venue, 

Sutton, Surrey, SM2 5PU 



STATEMENT AND RECOMMENDATIONS OF THE 

INTERNATIONAL COMMISSION ON RADIOLOGICAL 

PROTECfiON FROM ITS 1980 MEETING 

The International Commission on Radiological Protection ( ICR P) held its annual meeting in 
Brighton. England from March 17--26, 1980, together with all four of its committees. In addition, 
representatives attended from the Commission of the European Communities, the 
International Atomic Energy Agency, the International Commission on Radiation Units and 
Measurements, the International Commission for Protection against Environmental M utagens 
and Carcinogens, the International Electrotechnical Commission, the International 
Organization for Standardization, the International Radiation Protection Association, the 
O EC D  Nuclear Energy Agency, the U nited Nations Environment Programme, the U nited 
Nations Scientific Committee on the Effects of Atomic Radiation and the World Health 
Organization. 

The Commission and its committees reviewed the extensive programme of work being 
performed within the ICRP, including reports on occupational exposure limits for radon, on the 
dose-equivalent limit for the lens of the eye, and a survey of the currently available information 
on estimates of radiation risk. The conclusions of these three points are included in this 
statement (q.t·.). 

The Commission authorised Committee I to establish a new task group to define non
stochastic effects and to advise on their bearing on ICRP recommendations. The Commission 
reviewed the committee's work proceeding on other topics, such as the effects of high L ET 
radiation, the risks to the embryo and foetus from irradiation, and the combined carcinogenic 
effect of ionising radiation and chemicals. 

Committee 2 is completing its report Limits for Intakes of Radionuclides by Workers ( ICRP 

Publica! ion 30). Part I of the report, containing A Lis for radioisotopes of twenty-one elements 
has already been published. Parts 2 and 3. to include A Lis for 30 and 44 further elements, wi l l  be 
published in 1980/81, along with supplements to each of the parts. The committee is also 
preparing a report on doses to patients from radiopharmaceuticals, and is planning to prepare a 
statement on the exposure of members of the public to radioactive material. 

Committee 3 is currently preparing revised versions of the medical aspects of ICRP 

Publiccllion 15 and 21-Protection Against Ionizing Radiation from External Sources--as well 
as of JCRP Pub/icalion /6- Protection of the Patient in X-ray Diagnosis; these are expected to 
be completed in 1981. 

A task group of Committee 4 has submitted a draft of a report on the application of the 
Commission recommendation on the need for t he optimisation of radiation protection. This is 
expected to be completed in 1981. Committee 4 is also preparing revised versions of JCRP 

Pt1blica1ion 7-Principles of Environmental Monitoring Related to the Handling of 
Radioactive Materials: Publica/ion /0-Evaluation of Radiation Doses to Body Tissues from 
Internal Contamination due to Occupational Exposure: Publica/ion lOa-· The Assessment of 
Internal Contamination Resulting from Recurrent or Prolonged Uptakes: Publica/ion I 2-
General Principles of Monitoring for Radiation Protection of Workers: Publica/ion 13-
Radiation Protection in Schools: and Publiclllion 24-Radiation Protection in l1ranium and 
Other Mines. which will then conform to the policies enunciated in the Commission's 
recommendations in ICRP Publica/ion 26. Other topics being considered by the committee 
include practices that modify man's exposure to natural background, and the general principles 
for protection of the public in the event of radiation accidents. 

61 



62 STATEMENT FROM THE 1980 MEETING OF THE ICRP 

As a result of its discussions at the Brighton meeting, the Commission decided to issue 
statements on the following points: 

Lens of the eye 

In ICRP Publication 26 the Commission concluded that a dose equivalent in the lens of the 
eye accumulated over a working lifetime of 15 Sv would not produce opacities that would 
interfere with vision. The Commission's committee on radiation effects (Committee 1) has 
reviewed the available human information and has concluded that, at this level of accumulated 
dose equivalent, some opacities might be produced w hich, w hile not in themselves detrimental 
to vision, might develop without further exposure to the point of causing deterioration of vision. 

Although the combined effects of the present dose-equivalent limit for skin and the effective 
dose-equivalent limit make it very unlikely that do�e equivalents in the lens would reach 15 Sv in 
a working lifetime, the Commission has decided to reduce its recommended dose-equivalent 
limit for the lens of the eye from 0.3 Sv in a year to 0.15 Sv in a year. 

In most practical situations, the limits on the deep and shallow dose-equivalent indices will 
achieve compliance with the revised limit for the lens. The Commission therefore continues to 
recommend the use of the deep and shallow indices for estimates of dose equivalent at 
corresponding depths. 

Recent estimates of radiation risk 

The Commission in its 1978 Statement* referred to information available to May 1978. The 
Commission has reviewed the very extensive epidemiological and radiobiological information 
that has become available up to March 1980. Apart from the change recommended for the lens 
of the eye, the Commission has concluded that the new information does not call for changes in 
the risk factors for stochastic effects or the dose-effect relationships for nonstochastic effects 
underlying the dose-equivalent limits recommended in ICRP Publication 26. 

Annua/limits for intakes of radionuclides 

In ICRP Publication 30 the Commission is now in process of recommending Annual Limits 
for Intakes (ALis) of Radionuclides by Workers that replace its earlier recommendations in 
I C RP Publication 2 ( 1960). The system of dose limitation now used by the Commission takes 
account of all body tissues that are irradiated following intake of the radioactive material 
instead of only the critical organs as previously. The system ensures that the total risk from 
irradiation of any combination of organs does not exceed that from irradiation of the w hole 
body at the recommended dose-equivalent limit. This summation of risks from individual 
organs can now be made on the basis of the much better knowledge of the sensitivity of each 
organ to radiation damage than was available 20 years ago. These improvements have in 
themselves caused only small changes in the values of ALl for individual radionuclides, but 
might require a reduction in the limits for some mixtures of radionuclides. 

Much larger changes, however, have resulted from improved knowledge of the uptake and 
retention of radionuclides in body tissues, and of the radioactive decay schemes of some 
radionuclides. As a result of this new information, a few values of A LI now recommended in 
Part l of Publication 30 ( 1979) are substantially greater, and others substantially smaller, than 
those that can be derived from ICRP Publication 2. 

•Reference: 1978 Statement. Annals of  ICRP, Vol. 2,  No. I.  1978. 
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Occupational exposure to Radon-222 and its daughters 

The Commission reached a conclusion about the appropriate limit for occupational exposure 
to radon and its daughter nuclides. It took as the basis for this l imit the level of risk 
corresponding to the present limit on effective dose-equivalent of SO mSv in a year. There are 
several ways of assessing the relationship between the inhaled amount of radon and its 
daughters and the level of risk. The dosimetric method used for most radioactive materials in 
ICRP Publication 30 and a similar method, slig htly modified because of the special problems of 
the short-lived daughters of radon, have both been used. Epidemiological studies have provided 
a third method. There is a reasonably close agreement between the results of these methods, and 
the Commission recommends a limit which is at the low end of t he dosimetric results and w hich 
is consistent with the epidemiological conclusions. These conclusions are not specific to radon 
because they relate to the consequences of exposure to the whole mining environment w hich 
includes some potentially hazardous nonradioactive agents. A Commission report is being 
prepared for publication. 

The recommended annual l imit for intake by inhalation, the ALl, for radon-222 daughters, in 
terms of inhaled potential ex-energy, is 0.02 J in a year. The corresponding derived air 
concentration (see ICRP Publication 30) expressed in the practical units previously widely used 
is then 0.4 working levels. 

The system of dose limitation of the Commission requires the addition of exposures to 
external radiation and intakes of radioactive material. In the special case of exposure in uranium 
mines this additivity has the effect of requiring the inhalation of radon and its daughters to be 
kept below the recommended limit by an amount that depends on the exposure to external 
radiation and ore dust. A reduction of 20% is common. 

These recommendations are intended for competent authorities for general application and 
they may not always be appropriate for application in particular cases. The Commission is 
aware that some mining conditions are such that it may not be possible to operate within the 
combined limits recommended by the Commission on a year to year basis. The national 
authorities will then have to take decisions on how best to deal with these few, but difficult, 
situations. 

Assessment of total detriment 

In ICRP Publication 26, the Commission introduced the effective dose equivalent as the sum 
of the dose equivalents in individual ergans H T• each weighted by an organ weig hting factor ��·T: 

HE=L:wTHT. 
T 

The organ weighting factors were chosen by the Commission to reflect the relative risk of death 
from cancer or occurrence of severe hereditary effects in the first two generations after uniform 
w hole body exposure. It was considered that, in assessing the risk for an individual, in contrast 
to that for the population as a whole, the hereditary effects of essential importance were those 
that might be expressed in the children or grandchildren of the exposed individual. If only one 
organ (T) were exposed, the risk would be wTH T·r, where r is the risk per unit dose equivalent in 
the case of uniform whole body exposure. As reported in ICRP Publication 27, the value of r was 
assumed to be 1.65 · 10- 2 Sv- 1 ( 1.25 · 10-2 Sv- 1 for fatal cancers and 0.4 10- 2 Sv- 1 for the 
hereditary effects). 

The effective dose equivalent was introduced as the quantity to be compared with the 
Commission's basic dose limits in the protection of individual workers or members of the public. 
It was recognised, and further illustrated in ICRP Publication 27, that the actual risk at a given 
effective dose equivalent would depend on sex and age, but the Commission regarded these 
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variations as sufficiently smal l to justify the use of average values to apply under most 
circumstances (paragraphs 38 and 106 of ICRP Publication 26). 

The variation of the genetic risk with age was given special attention. The average risk of 
hereditary harm of a severe nature in the first two generations was assumed to be 10-2 Sv- 1 in a 
population if based on the genetically significant dose. in a general population with normal age 
distribution. the risk would be expected to be 40% (the ratio of mean reproductive age to mean 
life expectancy) of this value. This gave the weighting factor wr = 0.4/1.65 =0.25 recommended 
for the gonads. 

If a population of II'Orkers had uniform age distribution, the genetic risk (for the first two 
generations) may be assumed to be 25% (the ratio of 30-18 to 65--18) of the risk per unit of 
genetically significant dose, because of the shorter period of risk within the reproductive age. 
This difference. which would strictly have meant a total risk of 1.50·1 0- 2 Sv- 1 and a gonad 
weighting factor 11·r = 0.25/1.50 = 0.17 for workers, was not considered sufficiently large to 
justify the use of different weighting factors and reference risk values for workers and members 
of the public. The Commission has found no reason to change this policy: the accuracy of the 
risk and dose estimates would not justify any more accurate procedure in the application of the 
dose limits. 

The weighting factors and the risk estimates did not include the genetic harm after the first 
two generations, because this was considered less relevant in the l imitation of the risk to which 
individuals are exposed. Nor did they include non-lethal cancer. The justification of the latter
deliberate--omission was that the acceptabil ity of the detriment in relation to the dose limit had 
been based on comparison with the risk of lethal effects in safe industries. In paragraph 97 of 
ICRP Puhlicution 26. the Commission noted that this is likely to be a conservative comparison, 
since experience has shown that the non-lethal effects of radiation are much less frequent than 
the non-lethal effects encountered in other safe occupations. 

Since the publication of ICRP Publication 26, there has been an increased use of the effective 
dose equivalent not only for comparison with the dose limits but also in assessments of collective 
dose in optimisation procedures. Questions have been raised whether it is then appropriate to 
use the effective dose equivalent without consideration of the total genetic harm and the non
lethal cancers. 

The Commission has reviewed this matter and has reached the following conclusions with 
regard to the use of the effective dose equivalent in optimisation assessments. The addition of the 
future genetic harm in the case of uniform whole body exposure would add a further risk of 
0.4 · 10- 2 Sv- 1 in the case of t he public, or rather less in the case of t he average worker, to the 
total assumed risk of 1.65 · I 0-2 Sv- 1 ;  i.e. it would increase the total detriment by at most 24%
In the less likely case that the gonads would receive the dominating dose, the genetic harm 
would be twice that implied by the effective dose equivalent alone. 

The weight of the additional detriment attributed to nonlethal cancer would depend upon the 
weight to be attached to a given length of time lost from normal health (during illness prior to 
cure) relative to an equal period of life lost as a result of death from fatal cancer. If that relative 
weight (K) is taken to be 0.1 (as in IC RP Publication 27), the addition of the detriment due to 
nonlethal cancer and the induction of benign tumours would only increase the total non
genetic detriment by 2% in the case of uniform whole-body exposure. If organs such as thyroid 
and skin, for which cancers have a low fatality rate, are irradiated alone and K is taken to be as 
high as 0.5, the total detriment will approach about twice that implied by the use of the effective 
dose equivalent alone. In most cases of external exposure or exposure to mixtures of 
radionuclides, however, the use of the effective dose equivalent alone would not significantly 
underestimate the total detriment. 



STATEMENT FROM THE 1980 MEETING OF THE ICRP 65 

It may be added that, in the original use of the dose equivalent for the protection of the 
worker, the non-stochastic dose limit will limit the maximum risk after exposure of single organs 
to a greater extent than indicated by the organ weighting factors derived on the basis of the risk 
of stochastic effects. 

In the case of selective irradiation of the thyroid, the non-stochastic limit of 0.5 Sv y- 1 is more 
restrictive than the implied stochastic limit based on the induction of fatal thyroid cancers 
( 1.7 Sv y- 1 ). 1t would remain more restrictive than the stochastic limit even if this were based 
on the induction of all thyroid cancers, whether fatal or not, and of benign tumours also. If 
all tumours were taken into account m this way, the implied stochastic limit would become 
1.3 Sv y- 1 if K were taken as 0.1, or 0.7 Sv y-1 forK = 0.5, as discussed above. 

Fur ure me er ings 

The Commission's committees will each meet again towards the end of 1980 to review the 
progress of their work and to complete reports that will be considered by the Commission when 
it meets in Tokyo in March 198 1. 

March 1980 

JAICRP 1:3-P 

F. D. Sowby 
Scientific Secretary 
ICRP 
Clifton Avenue 
Sutton, Surrey, SM2 5 PU 
England 



STATEMENT FROM THE 1983 MEETING OF THE 

INTERNATIONAL COMMISSION ON RADIOLOGICAL 

PROTECTION 

The International Commission on Radiological Protection met in Washington, USA, in 
October, 1983. During the meeting the Commission identified the following points requiring 
clarification. 

Annual Limits on Intakes (ALl) and Derived Air Concentrations (DAC) for Members of the 
Public 

Introduction 

Exposure to radioactive materials must be constrained by the relevant dose-equivalent limits 
recommended in ICRP Publication 26 (1977) to reduce stochastic effects to an acceptable level 
and to prevent non-stochastic effects from occurring in the organs and tissues of the body. An 
ALl of a radionuclide or a DAC for submersion in an atmosphere contaminated with a 
radioactive chemical ly inert gas is then determined by the dose equivalent to which the organs 
and tissues of the body are committed as the result of such exposures. The values of ALJ and 
DAC recommended in I C RP Publication 30 are for workers based on a Reference Man; the 
factors by which they would differ from those that would be appropriate for members of the 
public are many and various, as discussed below. 

Dose-equivalent Limits 

For stochastic effects in members of the public the Commission recommends that the 
committed effective dose equivalent from exposure to radioactive materials in any year be 
l imited to 5 mSv, and, for repeated exposures over prolonged periods, that it would be prudent 
further to restrict this to 1 mSv from each year of lifelong exposure. 

For an individual exposed over the whole lifetime, the committed effective dose equivalent 
will depend partly on the age-specific relationship between annual intakes and committed dose 
equivalent and partly on age-specific factors influencing the annual intake. In practice, the 
exposure of the public will be limited by applying environmental constraints aimed at ensuring 
an adequate limitation on dose for the age group in which the committed effective dose 
equivalent will be the greatest. For most nuclides, a limit on the annual committed effective dose 
equivalent of 5 mSv applied to this group will result in a lifetime average exposure below the 
limit of 5 mSv but not necessarily below the value of 1 mSv. The ratio of the lifetime average to 
the limit of 5 mSv in a year will depend on the nuclide and also on factors that are determined by 
environmental considerations and by the lifestyle of the individuals concerned. 

The resulting variations are too large for it to be appropriate for the Commission to 
recommend average or typical values of the various parameters as it has been able to do for 
workers, and each situation must therefore be dealt with on its own. The Commission can, 
however, give guidance on the metabolic and dosimetric models that provide an age-specific 
relationship between intake in a year and the resulting committed effective dose equivalent. 

The use of the committed effective dose equivalent calls for two remarks. In ICRP 
Publication 30, the Commission uses an integrating time of 5 0  years in computing the 
committed dose equivalent in an organ of a worker. The Commission believes that this period is 
also adequate for a member of the public since the correction factor would be no more than 
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70 /50 .  Exceptionally, the more complicated, but more rigorous, approach of integrating from 
the age of intake up to the age of, say, 70 years could be applied. 

The second remark concerns non-stochastic effects. Many of the A Lis for workers are limited 
by the need to restrict the accumulated dose in single organs to a value small enough to avoid 
significant non-stochastic effects. In these cases, an intake limit based on committed effective 
dose equivalent alone would not be adequate. For members of the public, the lifelong average 
annual effective dose equivalent will not exceed 1 mSv, giving a maximum lifetime effective dose 
equivalent of less than about 70 mSv. The smallest organ weighting factor used in deriving the 
effective dose equivalent is 0 .0 3, so that the greatest possible organ dose equivalent will only just 
exceed 2 Sv in a lifetime. The Commission's dose limit for single organs of members of the 
public, which is chosen to avoid the occurrence of non-stochastic effects, corresponds to a 
lifelong total dose equivalent of about 3.5 Sv. The limitation of the committed effective dose 
equivalent is therefore sufficient to provide compliance over a lifetime with the limit for single 
organs, thus avoiding non-stochastic effects. 

Body Size 

Even if there were no differences with age in the uptake and retention of a radionuclide, the 
committed dose equivalent in a particular tissue per unit intake of the radionuclide would be 
greater in children than in adults (and the ALl correspondingly less) because of the smaller masses 
of their organs and tissues. For the extreme case of a child in the first year of life, whose body 
mass at age 6 months is about 7 kg (ICRP, 1975 ), the committed dose equivalent in an organ or 
tissue per unit intake of a short-lived radionuclide emitting poorly penetrating radiations would 
be about 10 times greater than for a 70 kg adult. As described by Adams (1981) this factor would 
be about 2 for intakes of long-lived radionuclides that are long retained in body tissues (e.g. 
plutonium-2 39) because the child grows during the prolonged irradiation. For radionuclides 
emitting penetrating photons the modifying factors for body size are smaller, the committed 
dose per unit intake of a radionuclide being approximately inversely proportional to body 
mass213 rather than body mass (Adams, 1981). Although organ mass is not a constant 
proportion of body mass, and the shapes and relative positions of organs change with age, these 
differences will usually have only a small effect on the factors discussed above. Therefore, to 
allow for body size alone, committed dose equivalents per unit intake for young members of the 
public will be greater (and ALis correspondingly less) than those for workers by factors ranging 
from less than 2 up to 10 , the actual value for any age depending not only on the mass of the 
individual but also on the types of radiation emitted by the radionuclide and its retention in 
body tissues. 

The values of DAC for submersion in radioactive chemically inert gases that are given in 
ICRP Publication 30 for workers would also need to be modified to provide corresponding 
values for members of the public who have different dimensions and mass. In most cases this 
effect on a DAC for submersion would be small, but the annual duration of exposure may be 
longer than the 2 000 hours assumed for workers. 

Metabolism 

Children can have a very different metabolism from that of adults, taking up different 
fractions (often more) of a chemical substance from the blood il}to their organs and tissues and 
eliminating it at different rates (often more rapidly). For a radioisotope of a chemical element in 
the substance, uptake and retention into the organs and tissues of the body will additionally 
depend on its radioactive half-life. It would be misleading to generalize about the effect this 
might have on the relative values of ALl for people of different ages, bearing in mind the 
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complex interplay of rates of biological uptake and loss, together with radioactive decay in the 
many organs and tissues that might determine an ALl, and it would be prudent to consider 
carefully each separate case. In fact, relevant data are scarce but the following examples will 
serve to illustrate the nature of the problem. 

From considerations of water balance, the mean life of water in the body is about 14 days 
for adults and 6 days for infants aged 6 months (JCRP, 1975) and that of the long-lived 
radionuclide tritium in the form of tritiated water will have similar values. In consequence, the 
committed dose equivalent to body tissues from unit intake of tritium as tritiated water will be 
only about four times greater for such infants than for adults, rather than the ten times greater 
factor derived above that would be expected on the basis of their differences in mass alone. 
Similarly, as a consequence of the more rapid turnover of the long-lived caesium- 137 in people 
of smaller mass (Cryer and Baverstock, 1972), the committed dose equivalent in body tissues 
from unit intake of the radionuclide is only about 1.5 times greater for the 6-month infant than it 
is for adults (Medical Research Council, 1975). 

The mean life of iodine in the thyroid also increases with age, but this may be accompanied by 
a small decrease in the uptake into the gland from the blood, (Medical Research Council, 1975; 
UNSCEAR, 1977; Dunning and Schwarz, 1981; Stather and Greenhalgh, 1983). For the 
relatively short-lived radionuclide iodine- 13 1, differences in biological turnover are of little 
consequence because its rate of loss from the thyroid is dominated by radioactive decay and its 
mean life in that organ is therefore about the same at all ages. In consequence, the committed 
dose equivalent to the thyroid per unit intake of iodine- 13 1 is about ten times greater for the 
infant aged 6 months than it is for adults (Medical Research Council, 1975), reflecting their 
approximately 10-fold difference in thyroid mass. However, for the very long-lived iodine-129, 
the more rapid biological turnover in young people tends to offset their smaller mass, and the 
committed dose equivalent to the thyroid per unit intake of iodine- 129 for the 6-month child is 
only about twice that for adults (UNSCEAR, 1977). 

Papworth and Vennart ( 1973) and Leggett et al. ( 1982) have described how the uptake of 
strontium into bone and its retention therein varies with age. The former authors have given 
values for the committed dose equivalent in red bone marrow and on bone surfaces from unit 
intake of dietary strontium-90 and strontium-89. For the long-lived strontium-90, the value for 
a 6-month infant is about five times the adult value, but for the much shorter-lived strontium-89 
the corresponding ratio lies in the range 20-40, the actual value depending on the model used for 
the dosimetry of the radionuclide in bone. There may be additional contributions to the 
committed effective dose equivalent from other organs and tissues for which the factors might be 
different. 

Chemical Form 

Values of ALl given in ICRP Publication 30 are usually appropriate to those chemical 
compounds of a radionuclide that are most likely to be encountered at a place of work. 
Compounds of the same radionuclide found in the environment or in food may be metabolized 
differently. The consequent changes in values of committed effective dose equivalent have to be 
considered very carefully. For example, increased absorption of a radionuclide from the 
gastrointestinal tract into the blood will decrease the committed dose equivalent to the lower 
part of the tract, but increase the doses in other tissues of the body; such increases are most 
marked when radioactive decay is small during the time taken for transfer from the 
gastrointestinal system to the other organs and tissues. 

It is known that absorption of some elements from the gastrointestinal system is increased in 
new-born animals of several species by factors up to 100 for compounds that are very poorly 
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absorbed by adults, e.g., the actinide elements, as described by Sullivan (1980 a and b). This 
enhanced absorption occurs only early in life and decreases to the adult value at about the time 
of weaning. It is often accompanied by increased retention in the walls of the gastrointestinal 
tract. If it occurs in children, this increased absorption and retention could markedly increase 
the committed dose equivalent in the tissues of the body from intakes of some radionuclides very 
early in life, with a consequent need for more stringent controls by responsible authorities. 

Information on the absorption of some actinides from the gastrointestinal system ·has been 
reviewed by Harrison ( 1982 ). He suggests that the fractional absorptionf1 of dietary plutonium 
might be 1% in the first 3 months of life, decreasing during weaning to the value of 0 .05 % at 
about 9 months, after which it does not vary with age. Alternatively, Harrison suggests a 
constant value of 0 .5 %  during the first year of life and 0 .05 % thereafter. These values are 
respectively 50 and 5 times greater than the value used in ICRP Publication 30 to determine the 
ALl for ingestion by workers of all plutonium compounds other than the very insoluble oxides 
and hydroxides . An ALl for ingested plutonium-239 will be inversely proportional to the value 
of.ft and proportional to the mass of tissues at different ages. In the absence of any evidence to 
the contrary, it is assumed that there is no change with age in the prolonged retention of the 
radionuclide in body tissues. Therefore, using the values of.ft suggested by Harrison, together 
with the mass factor of2 discussed above for radionuclides that are long retained in body tissues, 
the committed dose equivalent per unit intake of dietary plutonium-23 9  for the 6-month old 
infant is 20 times greater than for adult members of the public and 100 times greater than the 
value used in ICRP Publication 30 to calculate the smallest value of the ALl for the ingestion of 
plutonium-239 compounds at work. Variations in the value of f1 of the magnitude suggested 
here wiU have little effect on estimates of the ALl for inhaled plutoniuin-2 39 because these are 
determined mainly by the larger fraction of the radionuclide that transfers directly to the blood 
from the lung. 

Other Factors 

There are a number of other factors that might be worthy of further research: for example, the 
dosimetric models developed in ICRP Publication 30 for the respiratory and gastrointestinal 
systems and the skeleton are for adults. Until more information is available, they may of 
necessity have to be used for children, making appropriate allowances for breathing rates and 
food intake. 

There is a need to consider pregnant women and the chronically sick. More needs to be 
known about the metabolism of radionuclides by the embryo and foetus and about their 
radiosensitivities. The Commission will keep under review possible differences in radiation 
sensitivity between tissues at various ages; meanwhile it does not believe that these differences 
are significant enough to recommend for members of the public a set of weighting factors that 
are different from those for workers (Para. 125 , ICRP Publication 2 6, 1977). 

Conclusion 

The limitation of the committed effective dose equivalent for members of the public is 
sufficient to provide compliance over a lifetime with the limit for single organs, thus avoiding 
non- stochastic effects. Relative values for infants and adults of the committed dose equivalent in 
a number of tissues per unit intake for each of a few radionuclides have been given above: the 
values for infants are just more than 1 up to 100 times greater than those for adult workers. In 
each of these cases the appropriate annual dose-equivalent limits recommended by the 
Commission for members of the public ar.e 10 times less than the corresponding values for 
workers: the resulting ALl for infants aged 6 months will be smaller than the values given in 
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ICRP Publication 30 for limiting stochastic effects in workers by factors that range from just 

more than 1 0  (for caesium- 1 3 7 )  to 1 000 (for ingested plutonium-239). Intermediate factors 
would apply for older members of the public. The magnitude of the range emphasizes the need 
to consider each situation carefully. 

Clearly, to choose a single factor for all circumstances would be unnecessarily restrictive in 
many cases, and none i s  recommended. On the other hand, to give an exhaustive list of factors 
for every case w ould be a daunting and possibly unrewarding t ask. The Commission plans to 
extend the list of examples as information increases and as other nuclides are identified as being 
of particular interest. Information of this kind, together with information about environmental 
features and about the behaviour patterns of members of the public, will enable national 
authorities to l imit releases to the environment and to assess the doses likely to result from such 
releases. 
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The Derived Air Concentration (DAC) 

In I C RP Publication 30 the values of DAC fo r occupational exposure to short-lived nuclides 
(other than isotopes of noble gases) are based on the dose equivalents to organs and tissues as 
the result of inhalation. The Commission wishes to draw attention to the fact that there is an 
additional contribution to these dose equivalents from external irradiation. In situations where 
short-lived materials are widely distributed in the workplace, this additional contribution may 
be greater than that due to inhalation by a factor that increases from about l to 100 as the 
half-life of the radionuclide decreases from 1 day to 10 min. Such contributions should be 
assessed as part of the external irradiation. 
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Average Annual Doses in a Work Force 

In discu ssing dose-e qu ivale nt limits for worker s in ICRP Publication 26 the Commission 
compare d the ir aver age r isk s  with those in var iou s indu str ie s. The Commission did not imply 
that there shou ld be a spe cific limit for the aver age dose e qu ivale nt. Rather , the colle ctive dose 
e qu ivale nt, and thu s the aver age dose e qu ivale nt, shou ld be limite d  by the pr oce ss of 
optimization of pr ote ction, i.e. , it shou ld be ke pt as low as re asonably achie vable ,  e conomic a nd 
social factor s be ing take n into accou nt. 

Exposure of Women to Ionizing Radiation 

In a re ce nt pu bli cation 1 M. O take and W .  J. Schu ll have dr awn atte ntion to the r isk of cau sing 
se vere me ntal re tar dation in childre n e xpose d  to ionizing r adiation in utero. The r isk has bee n  
ide ntifie d as ar ising fr om irr adiation in the limite d  per iod fr om 8 week s t o  abou t 1 5  week s  after 
conce ption, i.e ., after two me nstru al per iods wou ld have bee n  misse d. In the inter val le ading u p  
to the above- me nti one d  pu bli cation, the Commission e xamine d the impl ications of this 
infor mation for its re comme ndations concer ning the e mployme nt of pre gnant wome n in work 
invol ving e xposure to ionizing r adiation and concer ning r adiological e xamination of pre gnant 
wome n. 

Occupational Exposure of Pregnant Women 

Par agr aph 1 1 6  of I CRP Publication 26 re comme nds that the conditions of occu pational 
e xposure of wome n diagnose d as be ing pre gnant shou ld be limite d to those in which it is most 
u nlik e ly that annu al e xposure s wou ld e xcee d  3 /1 0  of the dose -e qu ivale nt limits (W ork ing 
Condition B) . 

The Commission has conclu de d that the ne w infor mation doe s not increase su bstantially the 
total r isk pre viou sly ju dge d by the Commission to re su lt fr om occu pational e xposure of a 
pre gnant woman (inclu ding her foe tu s) u nder the se conditions. Howe ver, the ne w infor mation, 
which shows that the r isk of indu cing me ntal re tar dation is confine d to a limite d per iod of time, 
make s some additional re comme ndations appr opr iate . 

The me thods of pr ote cting pre gnant wome n at work shou ld pr ovide a standar d of pr ote ction 
for the foe tu s br oadly compar able with that pr ovide d  by pr ote ction of me mber s of the ge ner al 
pu blic. If, u nder W ork ing Condition B ,  as wou ld be e xpe cte d, su bstantial irre gu lar itie s in the 
dose r ate do not occur , the dose re ce ive d  by the foe tu s over the cr itical per iod of 2 months wou ld 
not be e xpe cte d to e xcee d  abou t 1 mSv. The Commission re comme nds that spe cific oper ational 
arr ange me nts shou ld be made to avoid irre gu lar itie s in the r ate at which the dose cou ld be 
re ce ive d and to kee p the dose to the foe tus as low as re asonably achie vable . 

Occupational Exposure of Women of Reproductive Capacity 

N o  r isk compar able with that de scr ibe d by O take and Schu ll is incurre d fr om irr adiation in 
the per iod pr ior to the fir st misse d  me nstru ation. The Commission' s re comme ndations for 
occu pational e xposure of wome n of re pr odu ctive capacity re late to wome n who may be, bu t are 
not k nown to be , pre gnant. The se re commen dations impose no spe cial dose limits, in addition 
to that of an e ffective do se equ ivale nt of 50 mSv in any ye ar , pr ovide d that the e xposure occu r s  
at a n  appr oximate ly re gu lar r ate . The re comme ndations re main valid. 

1 M. Otake and W. J. Schull, Br. J. Radio/. In press. 
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Diagnostic Exposure of Women 

The i nfor mati on pu bli shed by O take and Sc hu ll has a bearing also on the di agnostic 
exami nati on of women in the third and fou r th months after the onset of the pr ec edi ng 
menstru ati on. The Commissi on took thi s information i nto acc ou nt when it prepar ed ICRP 

Publication 34 ( Protec ti on of the Pati ent in Diagnostic Radiology ) ,  which i nc lu des pr ac tic al 
gui danc e on the pr otecti on of pr egnant patients. ICRP Publication 34 also deals with 
exami nati ons in the fir st 2 months of pregnancy , whether or not a pr egnancy has been 
rec ogni zed. 

Duri ng the fir st 10 day s following the onset of a menstru al per iod, ther e c an be no ri sk to any 
c onc eptu s, si nc e no c onc epti on wi ll hav e occurr ed. The r isk to a c hild who had pr evi ou sly been 
irradi ated in utero du ring the r emainder of a 4 - week peri od followi ng the onset of menstru ation 
i s  l i kely to be so smal l that ther e need be no spec ial li mi tation on exposu res requi red wi thi n these 
4 weeks. 



STATEMENT F ROM THE 1984 
STOC KHOLM MEETING OF THE INTERNATIONAL 

COMMISSION ON RADIOLOGICAL PROTECTION 

The International Commission on Radiological Protection ( ICR P) held its annual meeting in 
Stockholm in May 1 984, toget he r  with its four expert committees. Seventy individuals from 
seventeen countries attended and reviewed the Commission's current work. Representatives or 
observers were also p resent from the Commission of the European Communities, the 
International Atomic Energy Agency, the International Commission on Radiation Units and 
Measurements, the International Electrotechnica l Commission, the International Radiation 
Protection Association, t he O ECD Nuclear Energy Agency, the International Commission for 
Protection against Environmental Mutagens and Carcinogens, and the U nited Nations 
Scientific Committee on t he Effects of Atomic Radiation. 

The Commission approved five reports for publication in the Annals of the ICR P later in the 
year. These are : 

Non-stochastic effects of ionizing radiation 
Protection of the patient in radiation therapy 
Major concepts and quantities in use by I C R P  
Protection o f  t h e  public i n  t h e  event o f  major radiation accidents 
Principles of monitoring for the radiation protection of the public. 

The Commission reviewed the work of its committees and task g roups, and noted that a 
number of reports are expected to be completed in the next year or so on the fol lowing topics : 

Developmental effects of irradiation of t he embryo and fetus ; 
Metabolism of plutonium and related elements ; 
Doses to patients from radiopharmaceuticals ; 
Protection of the patient in nuclear medicine ; 
Data for evaluating t he exposure of workers to external radiation ; 
A revision of ICRP Publications 1 0, l O A ,  24 and 2 7 ;  
Exposure o f  the public t o  radon. 

In addition, task groups have been established to review t he I C R P  lung model, to review and 
upgrade the ICRP R eference Man, to report on the application of basic radiation protection 
principles to radioactive waste disposal, and to develop the application of techniques ot her than 
cost -benefit analysis in t he optimization of radiation protection. 

Committed Effective Dose Equivalent 

At the Stockholm meeting the Commission reviewed those aspects of its policy underlying the 
use of committed dose equivalent. The Commission confirms that its policy is to limit the risk 
committed by each year of operation, no credit being taken for earlier years if these have 
committed lower risks or for future years in the expectation of improved conditions of exposure. 

This objective is achieved by the use of annual limits on intake calculated from the committed 
dose equivalent, using a 5 0-year integrating period. 

The Commission recognizes that there are p ractical difficulties in using monitoring results to 
estimate annual intakes of some materials, notably plutonium, but it believes that these 
difficulties can be overcome and that their existence does not invalidate the above conclusions. 

75 
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Sealed Source Beam Therapy 

I n  paragraph 1 5 7  of ICRP Publication 33 (" Prote cti on agai nst i onizi ng radi ati on from 
e xte rnal sou rce s u se d  i n  me di ci ne") the Commi ssi on m ade the followi ng re comme ndati on: 

Eve ry se ale d y- ray sou rce u se d  for be am the rapy sh all be en close d  i n  a hou si ng su ch th at, wi th 
the be am control me chani sm i n  the OFF posi ti on, the

' 
ai r-ke rm a rate from the le ak age 

radi ati on me asu re d at a di stance of 1 m from the sou rce doe s not e xcee d  10 f.1Gy h- 1 .  A t  any 
re adily ac ce ssi ble posi ti on 5 cm from the su rface of the hou si ng, the ai r-ke rm a  rate from the 
le ak age radi ati on shall not e xcee d  200 f.1Gy h- 1 .  

Thi s re comme ndati on re place d one give n i n  ICRP Public(ltion 15  (" Prote cti on agai nst 
i onizi ng radi ati on from e xte rnal sou rce s" ) i n  w hi ch the e xposu re rate at one me te r  from the 
sou rce ,  w hi le i n  the off posi ti on, w as limi te d  to 2 m Rj h. Thi s re du cti on by a factor of 2 w as 
re comme nde d by the Commi ssi on be cau se the previ ou s  limi t w as base d on de si gni ng the 
e qui pme nt to e nsu re th at the dose limi ts we re not e xcee de d  rathe r than by the proce ss of 
optimiz ati on of prote cti on. 

I nform ati on av ai lable to the Commi ssi on su gg<! sts that the colle ctive dose fr om e xi sti ng 
te le the rapy u ni ts ( de si gne d accordi ng to the re comme ndati on m ade i n  ICRP Publication 15 )  i s  
u nlikely to e xcee d  10-2 m an .  sieve rts pe r ye ar for e ach u ni t. For thi s re ason, backfi tti ng of 
e xi sti ng e quipme nt i s  not re qui re d, and de si gn of new e qui pme nt shou ld be base d on the 
re comme ndati on give n i n  ICRP Publication 33 u nle ss re ali sti c cost- be nefi t analy si s, as 
de scri be d i n  I CRP Publication 37, cle arly show s that thi s i s  not ju stifie d by the i ncre ase d cost. 

Review of the Bases of the Commission's Risk Estimates 

The Commi ssi on and i ts e xpe rt commi ttee on radi ati on e ffe cts has conti nue d  i ts cri ti cal 
review of e pi demi ol ogi cal and re late d re ports on the effec ts of hum an e xposu re to radi ati on. Thi s 
review i nclu de d a num be r  of pape rs su gge sti ng hi ghe r ri sk s of cance r i ndu cti on pe r u ni t  dose at 
low dose s  th an those u se d  by I CRP for pu rpose s of radi ati on prote cti on; the se pape rs we re 
base d m ai nly on stu die s of popu lati ons e xpose d as a conse que nce of te st e xplosi ons i n  the U SA .  
O the r pape rs conce rne d wi th ri sk e stim ate s we re base d on stu die s of the su rvi v ors of atomi c 
bom bs i n  Hi roshi m a  and N agasaki, and of e xposu re s i ncu rre d du ri ng me di cal the rapy . Re ports 
we re al so e xami ne d  w hi ch are de scri be d as i ndi cati ng re du cti ons i n  the ri sk of harmfu l effe cts as 
a re su lt of e xposu re to low dose s. 

N o  rel i able evi de nce coul d be de rive d from the se re ports to i ndi cate that a change i s  nee de d  i n  
cu rre nt e sti m ate s of the ove rall ri sk of cance r i ndu cti on pe r u ni t  dose , or i n  e stim ate s  for 
parti cu l ar organs, the se ri sk e stim ate s bei ng the b asi s of the Commis si on' s re comme ndati ons. 

Re ports we re re ceive d of the progre ss i n  re-ev alu ati ng the dose s to w hi ch su rviv ors i n  
Hi roshim a and N agasaki we re e xpose d. T he i m pli cati ons of thi s re -ev alu ati on, and of a 
conti nui ng su rvey of re ports of the cance r i nci de nce and m ortali ty i n  the su rviv ors, wi ll be 
reviewed w he n  fu rthe r i nform ati on be come s av ai lable . 

I n  1 982 the U ni te d  N ati ons Scie nti fic Commi ttee on the Effe cts of A tomi c  Radi ati on 
(UN SCEA R) re porte d  a lowe r e stim ate of the ge ne ti c  ri sk s of radi ati on than that base d on the 
evi de nce av ai lable at the time of i ts 1 977 re port, from w hi ch the Commi ssi on' s  ge ne ti c ri sk 
e sti m ate s we re de ri ve d. T he base s for thi s re du cti on are u nde r review , as are the e stim ate s of the 
am ou nts of de trime nt re sul ti ng from the form s and fre que ncie s of i nhe ri te d abnorma li ty and 
conge ni tal anom alie s that are i ndu ce d by radi ati on. T he se e stim ate s wi ll be i ncorporate d  i n  the 
Commi ssi on's fu tu re apprai sai s of radi ati on ri sk . 

UN SCEA R i s  e ngage d also i n  stu die s  of the dose-e ffe ct re lati onshi ps for radi ati on ri sk s at 
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moderate a nd at low doses, a nd the frequencies observed in d iffe rent orga ns and tissues a t  
moderate doses. The Commission i s  i n  close t ouch with this work. 

The Commission has also reviewed the information published recently 1 defining the periods 
during pregnancy at which mental retardation appears to have been caused by radiation 
exposure of  the developing child, and the risk per unit dose of this occurrence. A ttention has 
already been drawn to the im pact of t h is finding upon the protection of the embryo or fe tus.2 
The Commission is  informed of  the fu rther studies in progress on the induction of these 
abnormalities. 
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STATEMENT F ROM THE 1985 
PA RIS MEETING OF THE INTERNATIONA L 

COMMISSION ON RADIOLOG ICA L PROTECTION 

Th e Internati onal Commi ssi on on R adi ol ogi cal P rotecti on (ICR P )  met i n  P ari s i n  March 
1 985 . Th e Commi ssi on revi ewed th e work of i ts commi ttees and task g rou p s, and app roved for 
fu tu re publi cati on a rep ort on th e qu anti tati ve bases for devel opi ng a u nifi ed i ndex of h arm. 

Th e Commi ssi on i denti fied fou r topi cs requi ri ng comment: 

Dose Limits for Members of the Public 

In th e recommendati on on effecti ve dose- equ i val ent l i mi ts* for members of th e pu bl i c, made 
i n  i ts 1977 Recommendati ons (ICRP Publication 26 1 ), two val u es were menti oned. Th e u se of 
th e l i mi t  of 5 mSv i n  a year was endorsed, bu t onl y u nder th e condi ti ons descri bed i n  p arag raph s 
1 20 to 1 2 8  of I C RP Publication 26. For oth er ci rcu mstances th e Commi ssi on recommended th at 
it wou l d  be p ru dent to li mi t  exp osu res on th e basi s of a l i feti me averag e  annu al dose of 1 mSv. 

Th e Commi ssi on' s  p resent vi ew i s  th at the p ri ncip al l i mi t  i s  1 mSv i n  a year. How ever, i t  i s  
p ermi ssi bl e to u se a su bsi di ary dose l i mi t  of 5 mSv i n  a year for some years, p rovi ded th at th e 
averag e annu al effecti ve dose equ i val ent over a l i feti me does not exceed th e p ri ncip al l i mi t  of 
1 mSv i n  a year. 

Wi th thi s  l i mi tati on on th e effecti ve dose equ i val ent, th e non- stoch asti c org an dose l i mi t  of 
50 mSv i n  a year becomes u nnecessary for most org ans.2 H owever, si nce th e dose equi val ents i n  
th e ski n  and th e l ens of th e eye are not i nclu ded i n  th e compu tati on of effecti ve dose equi val ent 
for th e i ndi vi du al, 3 org an dose l i mi ts are sti ll needed for th ese two ti ssu es. Th e recommended 
dose-equ i val ent li mi t  for both th e ski n  and th e l ens i s  sti l l  50 mSv i n  a yea: r for members of th e 
p u bl i c. 

The Value of the Quality Factor in the Case of Neutrons 

Th e i nformati on now avai l abl e on th e rel ati ve bi ol ogi cal effecti veness ( R BE )  for neu trons for 
a vari ety of cellu l ar effects in vitro, and for l i fe- sh orteni ng i n  th e mou se, i s  bei ng revi ewed by th e 
Commi ssi on. Th e i mpli cati ons of thi s  i nformati on wi ll be consi dered as p art of a l arg er revi ew of 
r ecommendati ons to be u ndertak en by th e Commi ssi on over th e next fou r years or so. 
Meanwhi l e, i n  th e case of neu trons th e Commi ssi on recommends an i ncrease i n  Q by a factor of 
2 .  Th e p ermi tted app roxi mati on for Q for fast neu trons thu s ch ang es from 10 to 20 . 

Th ese ch ang es rel ate onl y to neu trons, and no oth er ch ang es i n  Q are recommended at thi s  
ti me. 

Potentially Dangerous Radiological Practices 

Th e Commi ssi on h as been i nformed by i ts Commi ttee on P rotecti on i n  M edi ci ne of some 
p otenti al l y dang erou s p r acti ces i n  th e u se of flu oroscopi c app aratu s. Adh erence to th e 

• The Commission's dose-equivalent limits apply to the sum or the effective dose equivalent resulting rrom external 
exposure d u ring I year and the committed effective dose equivalent incurred rrom that year's intake or radionuclides. 
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recommendati ons and g ui dance gi ven i n  t he Commi ssi on's report Prot ect i on ag ai nst I onizi ng 
Radi ati on from Ext ernal Sources U sed i n  M edi ci ne4 could prevent such sit uati ons. Specifi cal ly, 
t he Commi ssi on i s  concerned about t he i nt roducti on of fl uoroscopi c apparat us wit h  over-couch 
t ubes whi ch can gi ve subst anti al x- ray exposures t o  operat ors if t hey are not prot ect ed by 
shi elds. Wit h t he operat or weari ng a prot ect i ve apron and st andi ng besi de t he pati ent, t he dose 
from an over- couch screeni ng set , compared wit h  t hat from an under-couch set, can be 250 ti mes 
hig her t o  t he hands, 100 ti mes hig her t o  t he ey es and 35 ti mes hig her t o  t he whole body . F or an 
operat or wit h  a heavy work load t he dose t o  t he lens of t he ey e can g reat ly exceed t he 
Commi ssi on's recommended occupati onal li mit of 1 50 mSv ( 1 5  rem) i n  a y ear, and, if conti nued, 
coul d  lead t o  permanent damag e. 

Ot her examples of practi ces causi ng concern, whi ch have been report ed t o  t he Commi ssi on, 
i nclude complex radi ologi cal procedures undert ak en by phy si ci ans or surg eons wit hout 
t rai ni ng i n  radi ology and radi ati on prot ecti on. T he operat ors may feel t hat t he obvi ous needs of 
t he pati ent out weig h a fut ure ri sk of radi ati on i njury t o  t hemsel ves. O ccasi onal ly t hi s  has even 
led t o  t he removal of i ndi vi dual monit ori ng devi ces t o  avoi d i dentificati on of hig h  dose levels. 

T hese problems are compounded by t he routi ne use of unnecessari ly hig h  fl uoroscopi c 
current s  and unnecessari ly long fl uoroscopi c t i mes. The Commi ssi on beli eves t hat t he use of 
appropri at e prot ecti ve shi eldi ng and careful att enti on t o  t echni que, i ncl udi ng t he use of vi deo 
st orag e devi ces, could result i n  a subst anti al decrease i n  radi ati on doses t o  operat ors. Insi st ence 
on suit able t rai ni ng i n  radi ati on hazards, and det ail ed monit ori ng of doses t o  ey es and 
ext remiti es, may be part i cul arly helpful i n  reduci ng sig nificant ly t hese pot enti ally dang erous 
doses t o  operat ors. 

Reduced Doses to Patients 

I n  i t s  publi cati on Prot ecti on of t he Pati ent i n  Di ag nost i c Radi ol ogy5 t he Commi ssi on 
recommended several chang es of equi pment and t echni que t hat would reduce t he dose t o  
pati ent s at a very moderat e cost. It now appears t hat t hese chang es are not bei ng i nt roduced as 
rapi dly as t he Commi ssi on had hoped. The Commi ssi on t herefore wi shes t o  emphasi se t o  
manufact urers and radi ologi cal practiti oners t hat t hese chang es are effecti ve and can be 
i nt roduced at a cost t hat i s  much more t han offset by t he val ue of t he reducti on i n  det ri ment t hat 
t hey achi eve. 

In parti cular, t he Commi ssi on recommends t he wid er use of rare- eart h  screens, and t he 
selecti on of mat eri al s wit h  very low att enuati on (such as t hose made of carbon fibre) for casset t e  
faces, t able t ops and t he non- opaque part s of g ri ds. 
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