
UNITED NATIONS NATIONS ÜNIES 

W O R L D H E A L T H 
O R G A N丨Z A T 丨 O N 

ORGANISATION MONDIALE 
DE LA SANTÉ 

EXECUTIVE BOABD EB13/66 ^ 

ll+ January 195^ 

Thirteenth Session 
ORIGINAL: FRENCH 

INTERNATIONAL REGULATIONS CONCEENING THE PROTECTION 

OF WORKERS AND THE GENERAL PUBLIC AGAINST ROENTGEN 

AND ISOTOPIC RADIATIONS 

Proposal submitted Ъу the Government of Austria 

The Director-General has the honour to submit to the Board for consideration 

the following communication received from D r . Alfred Khaum, Director-General of 

Public Health, Austria. 

With reference to circular letters CL.25.1953 OD 8-1(13) and CL.26.1^53 

OD 2-1(7) of the World Health Organization, dated 16 July 1953, the Ministry of 

Social Administration has the honour to suggest the inclusion of the following 

item on the provisional agenda of the thirteenth session of the WHO Executive 

Board and of the Seventh World Health Assembly: "Coupletion of the recommen-

dations concerning radiological protection and the codification of these 

recommendations to form international regulations".. 

In support of this proposal I would refer to the attached report submitted 

Ъу Professor J . Zakowsky to the Seventh International Congress of Badiology 

(Copenhagen 1953) • 

According to the report sent by Professor J . Zakowsky to the Ministry of 

Social Administration, the International Co腿ission on Radiological Protection, 

which held sixteen meetings 'at Copenhagen from 13 •• 18 July 1955, studied the 

recommendations drawn up by the Sixth International Congress of Badiology (London 

1950) concerning protection against radiation. The six sub-committees - SC I to 

SC V I - dealt vith the following questions : 
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SC I: Permissible dose for external radiation 

SC II: Permissible dose for internai radiation 

SC III: Protection against x-rays generated at potentials up to two million volts 

SC IV: Protection against x-rays above two million volts and against gamma-rays 

and beta-rays 

SC V: Protection against heavy particles, including neutrons and protons 

SC VI: Disposal of radio-active waste j handling of radio isotopes. 

In particular, it was decided to preface the recommendations on protection against 

radiations by an introduction giving definitions and brief details on the new units 

proposed by the International Commission for Radiological Units. The matters discussec 

by various sub-cominittees and their conclusions were as follows: 

SC I In addition to the roentgen as unit of dose) retained for roentgen 

the г ару, the use of the "rad" was recommended for photon energies 

up to 3 MeV and of the "rem” for comparing the effects of different 

.radiations
e
 The dose in "rem" is equal to the dose in "rad" 

multiplied by the biological efficiency
0 

SC II The maximum permissible amounts of 96 radio-active isotopes which may 

accumulate in the body as well as the maximum permissible concentration 

of isotopes in the air and in liquid media were establishedj the dose 

of isotopes taken up by ingestion and inhalation and the amount eliminated 

by the so-called "standard" Ьглпап being were calculated, on the basis of 

experimental data obtained with naturally radio-active substances. 

SC III Recommendations were drawn up concerning the protection against x-rays 

up to a generating potential of two million volts, as well as an annex 

giving graphs and tables。 The contents are as follows: 

(a) Introduction 

(b) Definitions 

(c) Planning th0 lay-out of x-ray installations 
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(d) Testing x-ray installations for protection against radiation 

(e) General working conditions and supervision of personnel 

engaged in radiological work 

(f) Protection in x-ray diagnosis centres 

(g) Protectdon in x-ray treatment establishments 

(h) Protection of patients 

(i) Protection against x-rays in non-medical establishments. 

(j) Dangers due to electricity and other causes 

(k) Annex (graphs and tables) 

se V The following limiting values were laid down for protection against other 

forms of radiations 

, X-rays above 3 "MeV 0»3 rad/week 

Slow neutrons ( t h e r m a l ) … . … … … 30 mrad/week 

corresponding to 2,000 neutrons per sq
D
 cm. and s decreasing to: 

.Fast neutrons (3 - 10 MeV) 30 mrad/^eek , 

corresponding to 30 neutrons per зф» cm.and s . 

The organization of the sub-committees was found satisfactory and will be 

retairBd unchangedo 

In view of the rapid development of this field and the resulting necessity to 

perfect protection against radiation, the International Commission on Radiological 

Protection or one of its sub-committees will meet in the interval between two 

International Congresses of Radiology, since these take place only once every three 

years. 

The provisional text of the recommendations made at the Copenhagen meetings will 

be further revised in the course of the year, as well as recommendations which may be 

submitted np to the end of 1953- It is proposed to authorize publication on 

1 April 1954. 
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COMPLETION OF THE RECQMMENDATICMS CONCERNING RADIOLOGICAL 

PROTECTION AND CODIFICATION OF THESE: RECOMMENDATIONS TO 

FORM INTERNATIONAL REGULATIONS 

Zakovsky J. Vienna, Austria. 

The International Commission on Radiological Protection has drawn up 

recommendations for persons exposed to danger from ionizing radiation» These 

comprise safety regulations applying to persons working with radiations, measures 

for the protection of patients, industrial standards intended for manufacturers 

of equipment emitting ionizing radiation and, finally, regulations for those 

using such equipment. If these recommendations are to be made legally binding 

they must first be incorporated into official regulations. Nowadays, however, in 

every State safety measures to prevent accidents, health regulations and industrial 

standards are enacted by different, authorities and in different forms^ according 

to the particular Constitution so that in the present mosaic of decrees， 

regulations and technical standards there exist hardly ацу provisions which are 

identical in any two countries. .Furthermore, the International Labour Office 

cannot be asked to draw up uniform regulations, since it can only lay down safety 

measures for workers and not for patients, or for physicians, considered as the 

employers of those working in their consulting rooms, nor for persons living in 

the neighbourhood of an installation, or for the whole population. Consequently, 

if the coherent whole represented by recommendations of the Commission on 

Radiological Protection is not to be allo"wed to break up, it is necessary for 

these regulations to be accepted as a whole by a supra-national organization so 

that they can be legally imposed in all its Member States, 

Of course these recommendations should be made more precise before their 

adoption in the form of legal regulations； above all they need to be completed 

as concernss 

(a) their field of application, 

(b) the categories of persons concerned and the permissible doses 

applying to them， 
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(c) the responsibility of personnel as regards radiation danger for 

patients, assistants and neighbours
} 

(d) the examination on recruitment and the supervision of personnel 

working with ionizing radiations. 

Since the field of application of these legal standards should extend to the 

manufacture, setting up and running of installations emitting ionizing radiations, 

the text should also include health provisions on the place of work, as well as 

provisions concerning electricity and on the storing of X-r^r films• In this 

w a y , however, the recommendations for radiological protection exceed the scope 

given in the title and include practical regulations for the manufacture, 

setting up and running of installations emitting ionizing radiations#-

As regards the categories of persons concerned, the recommendations 

distinguish between personnel working with ionizing radiations^ on the one hand, 

and patients on the other. Nevertheless, there should be no gap in legal 

regulations and in every-day practice many cases are found intermediate between 

these two extremes• 

Of course, every qualified assistant is taught not to expose himself to 

radiation; nevertheless, in.certain radiological laboratories the same nurses 

and ambulance men are always allowed %o hold the part of the patient's body 

which is to be radiographed in the beam. The assistant undergoes periodic 

medical examination, whereas hospital attendants and ambulance men are never 

examined because they do not belong- to the radiological institute. The need to 

distinguish between categories of personp exposed to rays either regularly, 

frequently or only exceptionally is made clear in the draft regulations for the 

prevention of accidents established in 1951 "by the German Association of Health 

Service and Social Welfare Staff (deutsche Berufsgenossenschaft fiir Gesundheits-

dienst und Wohlfahrtspflege), moreover, it would appear desirable to enlarge 
* » 

stilly further the categories of persons to be protected in this connexion so as 

to include the following groups î 
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(1) those regularly working with ionizing radiationsj 

(2) persons frequently called upon to carry out auxiliary work; 

(3) neighbours, i.e. persons living near premises where there are sources 

of radiation; 

(4) persons who are only exceptionally in the neighbourhood of the source of 

radiation or only exceptionally engaged in auxiliary work in the course of which 

they are exposed to radiation} 

• . ； . > 

(5) persons undergoing examination, iwhether sick or healthy； the latter 

• include those, for example, who undergo repeated medical examinations or viho 

expose their feet to radiation when buying shoes, "which is certainly undesirable 

from the prophylactic viewpoint; 

(6), relatives and companions of persons to be examined who are obliged to 

hold the latter during examination or treatment, e.g. in the case of restless 

patients and small children. In the same category come persons bringing animals 

for veterinary ï-ray examination^ 
, • ' 

(7) the whole population, in view.of the possibility of contamination by the 

spreading of.radio-active substances. 

Although the inclusion of the last group may be held to be an exaggerated 

precaution, it can be demonstrated that neglect of the radiological protection of 

the whole populatibn is unwise. On the basis of theoretical considerations 

concerning recessive-lethal mutations, J.H. Muller has developed the concept of ‘ 

"genetic" death and following the atom bomb test in Nevada in June last year it 

was shpwn experimentally that in the Helena region, 1,000 kins distant,rain carried dovm 

over 1 kilocurie, corresponding to about 50 curiô/кю
2

, so that the shoes of local 

inhabitants had a radiation of 1.5 mr/h. ” 

The recommendations fix at 0.3 r/week the maximum permissible dose to be 

received b y the 'bo办 in the case of persons working regularly or frequently with 

radiations. As the maintenance of this limiting value may be difficult for 

physicians in many types of examination, á dose of 1.5 r/week is permissible*for 
. - . • • • • ' • • •• . ' • • ‘ 
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the hands and forearms^ no matter how this dose is distributed over the course of 

the week, bearing in mind the lower sensitivity of the skin of that part of the 

body; even if this dose is recognized as permissible not only for the physician 

but also for his medico-technical assistant, this still does not solve the problem 

as to whether it should also be authorized for persons without any special training 

who consequently have no knowledge in the field of radiological protection although 

they are frequently called upon to carry out auxiliary work. 

Similarly, as regards scientists, engineers and their assistants, varying 

views may be held as concerns the permissibility of a doze of 1.5 r/vreek for the 

hands and forearms, bearing in mind the possibility of taking adequate radiological 

protective measures. On the other hand there would appear to be no need for such 

an exception for those in the neighbourhood of radiation. 

As regards the inclusion of persons who are only exceptionally exposed to 

radiation, it is first of all necessary to interpret the meaning of the v/ord 
w

exceptionally"• If by it we mean "not more than once in two months", there 

should be no objection to accepting a multiple of the maximum permissible dose 

for irradiation of the skin as laid down by the German association of personnel 

regularly engaged in such w o r k , provided that no further exception is introduced 

for the hands and forearms. In connexion with the maximum doses for patients 

admissible in diagnosis, Halthausen says "as little as possible, enough for clear 

observation". As an absolute upper limit for the irradiation of the whole trunk 

the experimentally confirmed values given by R.R. Newell can be used, 200 г 

within 48 hours and 400 r within 30 days may be regarded as just permissible• It 

would appear difficult for personnel working permanently with radiations to keep •. 

to the maximum doses laid down in the case of surgeons dealing with accidents, -

neuro-radiologists, veterinary-radiologists and perhaps also in taking X-ray 

pictures of the teeth. The surgeon dealing with accident cases is continually 

called upon to reduce fractures, remove foreign bodies under X-rays and to take so» 

called "posed" X-ray pictures
д
 as recommended by Bohler for studying the functioning 

of the ligameritous apparatus, the knee joint and the ankle jointo In all such 

examinations the doses laid down are exceeded. This position is due partly to the 
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speed necessary in reaching a diagnosis in accident clinics and the emergency 

departments of hospitals. Such radiography can be carried out without exposure to 

danger from radiation by using Wnetzlik's restraining apparatus and the protective 

measures advocated by Hohlmann and Madleneiv 

In the case of neuro-radiologists, it is again often a matter of radiographs 

which must be taken in series at close intervals after the administration of a 

contrast medium, the skull being held in a given position. Those engaged in 

such work are therefore obliged to hold the patient by hand during radiography. 

In veterinary-radiography the restlessness of the animal leads to both 

veterinarian and assistant being equally exposed to danger in radioscopy, whereas 

in radiography usually only the assistant is endangered.‘ 

In Austria last year, the Experimental Institute for Radiological Technique 

of the city of Vienna observed two cases of serious lesions during tests of 

radiation protection. In both cases there was extensive hyperkeratosis on the 

back and fingers of both hands, which had been exposed over the course of the last 

two decades. 

T h u s

 local lesions still continue to be observed, furthermore, the observations 

of larch on physicians in the United States of M e r i c a have supplied statistically 

reliable data showing that among radio.-therapists, leukaemia was the cause of death 

in 4.7 per cent of cases, whereas the percentage among all other physicians was 

only 0.5 per cent. 

It may be asked whether modern equipment with protected X-ray tubes still 

exposes those using it to the danger of radiological lesions. Unfortunate^ an 

affirmative answer must be given. The difference is that, unlike the previous state 

of affairs, the danger now comes much less from the apparatus and the tube than from 

the mode of working of the person using the equipment. Numerous lesions on the 

hands, eyes and forehead could have been avoided if the rule had been respected 

according to iràiich during radioscopy the beam shtíuld be adjusted by means of the 

diaphragm so that the field covered is a centimetre' smaller than the screen in all 

directions. Every radiologist is trained to work with a small diaphragm-opening 
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and a varying beam; nevertheless, today the nuntoer of physicians carrying out 

radioscopy is much greater than the number of those with specialized radiological 

training. Negligence and ignorance result in physicians performing a radio-

scopy - a n d the fact that they are without technical training cannot be made an 

excuse _ leaving the apparatus switched on and irradiating the skin with an in-

tensity of 10 to 15 r/min. until they have finished dictating their findings, 

although the latter have already been concluded. In this connexion the attention 

of the medical faculties in many nations should be drawn to the position existing 

in their country, where aiyone driving a motor vehicle must have first passed a 

driving test, whereas aiiy physician can use X-rays and radio-active substances 

without having the least knowledge of radiological protection. The freedom of 

the nodical profession would certainly be in no way affected if, before being 

authorized to use equipment involving the emission of ionizing radiations, the 

physician had to take a short course on protection against radiation. 

However, even during an examination carried out with all the technical 

competence the radiologist should, as mentioned by Konrad V/eiss for the first 

time last year, consider the dose to "which the skin of the patient is exposed. 

In fact, it often happens that the radiologist is unaware that he is called upon 

to check findings made only a few days before, so that the second examination 

takes place without any consideration being given to the exposure of the skin 

during previous ones* Consequently, it is desirable to question patients con-

cerning previous irradiation of the skin during X-ray examinations• 

Finally, the question should also b e discussed as to how a check can bQ 

kept on the health of those working with radiation and iràio should carry out such 

examinations» 

If there are any grounds for suspecting lesions due to radiation during the 

medical examination on engaging staff or during the periodic health check-ups,then a 

decision sho-uld be made by an experienced specialist (haematologist or dermatologist) 

in conjunction with a radiologist. 
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Inspection of radiation protection should only Ъе carried out b y officially 

authorised institutes if hindrance and considerable disturbance to nodical or 

technical establishments is to be avoided. 

Finally, it may be repeated that there is a simple solution for the 

establishment of unified international regulations, towards which the 

recommendations of the International Commission on Radiological Protection 

constitute the initial step. The adoption of a draft by the World Health 

Assentoly would make it possible to introduce uniform national standards in all 

the States represented in W H O . From the practical viewpoint, protection of all 

persons exposed to radiation would be achieved by making these standards 

legally bindingi while from the formal viewpoint, the unification of the 

regulations would constitute an exemplary achievement, which would owe its 

coming into being to the international collaboration of radiologists. 


