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WEDNESDAY, FEBRUARY 1, 1978
PARTV

THE PRESIDENT

RADIATION PROTECTION
GUIDANCE TO FEDERAL
AGENCIES FOR
DIAGNOSTIC X RAYS

Approval of Recommendations
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Title 3—The President - - -

Recommendations approved by the President January 26, 1978

s

Rodiction Protection Guidance to Federal Agencies for Diognostic X Roys

Recommendations 1 through 12 contained in the above® mémorandum are
approved for e guidance of Federal agencies; the Administrator and the
Assistant Secretary for Health are directed to conduct programs, in accordance

with their respective authorities and their Memorandum of Understanding (42

FR 5128), to interpret and clarify, as necessary, each of these recommendations
in cooperation with affected Federal agencies; the Administrator is authorized to
issue these interpretations and clarifications in the FEDERAL REGISTER: and this
memorandum shall be published in the FEDERAL REGISTER.

> 1 S

Recommendations have been developed and are hereby transmitted for the guidance of Federa)
agenaes in providing radiation protection for patients in the agghauon of diagnosuc x rays,

Executive Order 1083) and Public Law 86-878 (42 U.S.C. 2021 (h)) charye the Administrator of
the Environmental Protection Agency (EPA) to . . . advise the President with r:rea to radiation
matters, directly or indirectly aseﬂmg health, includin idance for all Federal agencies in the
formulation of radiavon standards and in the establishment and execuvon of programs of
cooperation with States.” In addition, the Assistant Secretary for Health in the Department of
Health, Educavon, and Welfare (HEW) has a vanety of responsibiliies under the Public Health
Service Act (Sections 801, 310, $11, and 854-360(f)) and the Federal | ood, Drug. and Cosmetic Act
bearing on the setung of health care policy and the use of radiation in the healing arts. These
responsibiliies, which have been delegated (o the Food and Drug Administration (FDA), include
research and traiming concerning radiation hazards, the development and Eromul uon of recom-
mendatons for radiavon users. advise to the States, informauon for the public, performance
standards for electronic products that emit radiation, and regulauons for the sale, dustnbution, and
use of medical devices.

Because of the special responsibilities of HEW involving national health care policy, which
Federal radiavon guidance for diagnosiic x ravs mas umpact directly, the Adminustrator and the
Assistant Secretary jomn in requesung vour approval of these recommendations. In this re , on
January 181977, the two Agenaies entered into a Memorandum of Understanding (42 FR 5128),
which provides for the future development, within each Agency's respective authorities, of radiauon
rrowcuun guidance and, when necessary, updaung of such guidance for uses of radiation in the
wealing arts

BACKGROUND

Information on the diagnostic use of x ravs in medicine and potential controls that could be
applied without compromising benefits have beeh reviewed, and soienusts and prolessionals within
and outside the Government have been consulted in developing these recommendations. In this
regard, we have benefited from the effort begun by the Natonal Academy of Saences—Nauonal
Research Council for the former Federal Radiation Counci! o evaluate, interpret. and advise with
respect to new knowledge on radiation effects and sources of population exposure. The report of the
NASNRC Commitiee on Biological Effects of Jonzing Radiation was issued in 1972, One of its
significant findings was that “'[mjedical diagnostic radiology accounts for at ieast 90% of the total
man-made radiauton dose to which the US population 15 exposed "' More importantly, the
Committee recommended that “[mjedical radiation exposure can and should be reduced consider-
ably by imiung its use to chinically indicated procedures utihizing effiaent exposure techniques and
opuimal operation of radiation equipment.’

It 11 widely recognized by medical practuoners, smedical J:hvunsu. and other scientists
corcerned with radiation protection that exposure due (o medical uses of 1onizing radiauon
represents a significant and growing source of exposure for the U.S. population and is also one that
can br reduced by good pracuce. The Nauonal Council on Radiation Protection and Measurements

'In the original document Recommendations 1-12 preceded the stalement of Presidential
approval.
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has concluded that whereas . . . there can be no rational means . . . to limit radiation exposure
rescribed for pauents for necessary and proper diagnosuc or therapeuuc purposes(,] . .. steps can

gr taken 1o mimimize unnecessary or medically u:‘rmducuve radiavon exposure. . . . Advantage

should be taken of any new technology or ure that will sigmificantly reduce unnec

essary -
diagnostic or medical exposure, both in individual examinauons and treatments, and in the adopuon

of group screening practices.”

An Inieragency Working Group on Medical Radiation m formed by the Administrator-on \;ly £ v

5, 1974, 10 assist in developing proposed guidance for diagnosuc x rays. The Interagency W g

Group determined that it is desirable and possible (o reduce exposure from the diagnostc use of x .

rays in Federal taciives oy: (1) ehimmaung chinically unproductive examinations, (2) assunng the use
of opumal techmque when examinations are performed, and (3) requining appropriate equpment 1o
be used. As a result of this consensus a subcommuttee on prescnption was established 10 exanune
factors 1o elimnate chnically unproducuve examinatons. Another subcommitier on technique was
formed to examine the second and to some extent the third subyect area where 1t might not be
regulated by FDA's x-ray equipment performance standards, which became effecuve August 1, 1974,
The repors of these subcommitiees were made available for comment (41 FR 10705 and 27998)
pnor to completion of the Interagency Working Group report.

Proposed recommendations based upon the report of the Interagency Working Group were
published for public comment (42 FR 4884) on January 26, 1977, In addinon, there has been
extensive commentary and discussion between EPA and HEW, as well as formal review by Public
Health Service and other affected Federal agencies. The comments received have been carefully
conmidered and a complete record, including a response 10 comments, 1s 2vaillable to the pubhic from

the Public Informauon Reference Unit, Koom 2922, US. Environmental Protection Agency, 40! M

Street SW, Washington, D.C. 20460.

These recommendatons were developed and reviewed in accordance with standard EPA

K‘rocedum. Development of new or revised recommendations will be carmed out under the

emorandum of Understanding referred to above, which provides also, when applicable, for the use

of HEW procedures.

DISCUSSION

The mest important factor in reducing radiation exposure is to avoid the prescaription of
chnically unproducuve examinations. Appropriaie prescniplon of x-rey examinations involves two
major consideratuons: (1) the chimcal deasion 10 order a particular examinauon, and (2) the
mimmization of the number of radiographic views uired in an examinavon. In A
attention should be gwven to the qualifications of those who order examinauons, the elimination of
unproducuve screening programs, and the use of appropnate chinical procedures to assure that
unproductive views are not performed

Although the largest savings in radiatiun exposure may be realized from avoiding the p 1
ton of an unproductive x-ray examinabon, patient exposure can also be reduced by assuning that
examination s performed with good techmique. The fundamental objective 1n performing an x-tay
examination 1s to obtain optimum diagnosuc informaton with mimmum patient exposure. Ach

ment of this objective requires assurance that (1) equipment 1s caibraied and properiy hmcutmmf .

(2) squipment 1s operated only by adequateiv qualified personnel, (3) the pauent 1s appropnately
prepared, and (4) rechmque factors that will minimize exposure are selected.

It has been demonstrated that the same technmque factors used with different x-rav generators
may produce widely varving patient exposures. Thus, the performance of x-rav equipmen! utilize d
for diagnosuc x-ray procedures 1s an important factor in iimiung patient and operator exposure. The
Federal Diagnosuc X-Rav Equipment Pertormance Standard (21 CFR Part 1020) requires that x-ray
equipment manufactured after August 1, 1974, be cerufied by manufacturers to comply wath
radiavion safety req arements issued by the FDA pursuant to the Radiavon Control for Health and
Safety Act of 1968 (PL 90-602). Unhizauon of medical and dental x-rav equipment that performs in
accordance with the requirements of this performance standard by Federal health care facbues
would provide a significant contnbuton (o the mimimizauon of patient exposure.

Without guestion the use of x ravs in the healing arts prowvides large benefits to soaety through
improved h alth care; thus, in developing guwidance for radiation protection for diagnosuc x ravs it is
#ssential to assure that benefits (o patents from the use of medical and dental x ravs are maintained.
Medical personnel in both the Federal and the private sectors have been consulied and we are
confident that these recommendations will neither interfere with the doctor-patient relanonship nor
impair the abibty of Federal agenaies 1o provide necessary radiologic services

Appropriate follow-up and coordinanon with Federal agenaies 1s also important (o assure that
these recommendations are implemented so as (o maximize their effecuveness in reduang unneces-
san radiaton exposure. but at the same ume 1o avoid any deletenous impact on the debivery of
heaith care. The Memorandum of Understanding between EPA and HEW referred 1o above 1s
designed to assure that the dual objectives of radiation protection and heaith care delvery are
acheved in the implementation of this or any future radiation protecuon guidance apphcabie to the
healing arts .

RECOMMENDATION'S

In view of the considerations presented above, the following recommendations are made for the
guidance of Federal agenoes in their conduct of radiation protecuon for diagnosuc uses of x rays in
the healing arts

1. General radiographic or fluoroscopic examinatons should be prescribed only by hicensable
Dactors of Mediane or Osteopathy or, lor specified hmited procedures, posigraduate phvsiaan
trainees and qualified alhed medical professionals under their direct supervision, specialized studies
should be prescnibed only by those phvsicans with experuse 1o evaluate examinavons in the
particular specalty. Excepuon for speaibied procedures may be made for dentisis and podiatnsts

2 Prescripuon of x-rav studies should be for the purpose of oblaining diagnosuc informauon,
should be based on chmcal evaluavon of symptomatic pauents, and should state the diagnosuc
obyecuve and detall relevant medical histony

3 Rouune or screening examinavons, in which no pror dinical evaluation of the patient is
made, should not be perforined unless exception has been made for speaified groups of people on
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the basis of a careful consideration of the agnitude and medical benefit of the diagnostic vield,
~radiavon nsk, and economic and soaal factors. Examples of examinavons that should not be
routinely performed unless such excepuon 1 made are: .
.- a chest and lower back x-ray examinations in routine physical
“requirement for employment, oaid s e v (o8
- b. tuberculosis screening by chest radi o o . kg A
" ¢ chest x rays for routine hospital admission of patients under age 20 or lateral chest x-rays for
< pavents under age 40 unless a chimical indication of chiest disease exists,
4 0. chest radiography in routine prenatal care, and
- . e.mammography examinavons of women under age 50 who neither exhibit symptoms nor have
a personal or strong family tustory of breast cancer. 3 ’

4. Prescripuion of x-ray examinations of pregnant or possibly pregnant pauvents should assure
that medical conmiderauon has been given to possible [em exposure and appropniate protective
measures are apphed.

5. The number, sequence, and types of standard views for an examination should be clini-
callv-oriented and kept to a mimimum. Diagnosucians should closely monitor the performance of
x-ray examinations and, where pracucable, direct examinatons to obtain the diagnostic objectives
stated by chimaans through appropnate deletion, subsutution, or addinon of prescn views,
Techmque protocols for performing medical and dental x-ray examinauons should detail the
operational procedures for all standard radiographic projecuons, pauent preparation requirements,
use of techmque charts, and image receptor specifications.

6 X-rav equipment used in Federal facilives should meet the Federal Diagnostic X-Ray
Equipmeni Performance Standard, or as 8 mimimum for equipment manufactured prior to August 1,
1974, the Suggested State Regulations for Control of Radiation (40 FR 29749). General purpose
fluoroscopy units should provide image-intensificavon; fl . -oscopy units for nonradiology speciaity
use should have electromic image-holding features unless such use 1s demonstrated to be impractica-
ble for lh; chimcal use involved. Photofluorographic x-ray equipment should not be used for chest
radiography.

- X-ray facilives should have quality assurance programs designed to produce radiographs that
sausfy diagnostic requirements with minimal pauent exposure; such programs shouid contan
matenal and equipment § cations, equipment calibration and preventuve maintenance require-
ments, quahty control of umage processing, and operavonal procedures 10 reduce retake and
duplicate examinations.,

& Operaton of medical or dental x-ray equipment should be by individuals who have
demonstrated profiaency to produce diagnosuc guahity radiographs with the mirumum of exposure
required; such profiaency should be assessed th sugh navonal performance-onented evaluauon
procedures or by didactic training and practical expenence identcal to, equivalent to, or greater
than traiming pro s and examinauon requirements of recognized credenualing organizauons.

9. Proper colhmaton should be used to restnct the x-ray beam as much as practcable to the
chinical area of interest and within the dimensions of the image receptor; shuelding should be used 1o
further limit the exposure of the fetus and the gonads of pauents with reproducuve potenual (21
CFR Part 1000.50) when such exclusion does not interfere with the examinauon being conducted.

10. Techmque appropniate to the equipmeni and materials available should be used to maintain
exposure as low as 1s reasonably achievable without loss of requisite diagnosuc information;
measures should be undertaken (o evaluate and reduce, where practicable, exposures for routine
nonspecialty examinauons which exceed the following Entrance Skin Exposure Gudes (ESEG):

Inalions or as @ routne
. 5 TR - 13 2

Examination (Projection) ESEG (milliroentgens)®
Chesi (P/A) 80
Skull (Lateral) 800
Abdomen (A/P) 750
Cervical Spine (A/P) 250
Thoracic Spine (A/P) Q00
Full Spine (A/P) , 800
Lumbo-Sacral Spine (A/P) 1000
Retrograde Pyelogram (A/P) 900
Feel (D/P) 27
Dental (Bitewing or Periapical) 700

*Entrance skin exposure determined by the Nauonwide Evaluation of X-Rav Trends program
for a pauent having the following body part/thickness. head/15 cro. neck/13 cm, thorax/28 cm,
abdomen/28 cm, and foou/8 cm

11 X-rav examinations for dental purposes should be preseribed only by licensable Doctors of
Dental Surgery or Dental Medicine or properly supervised posigraduaie denusts on the basis of
prier chinical evaluation or perunent history; neither a full-mouth senes nor bitewing radiographs
should be used as a rouune screening tool in the absence of clinical evaluauon in prevenuve dental
care. Exception may be made for justifiable Iorenm‘rurpo:es

12. Open-ended shielded posivon-indicaung devices should be used with the paraliching
techmique to perform rouune intra-oral radiography and should restrict the x-rav beam 1o as near
the size of the image receplor as pracucabie E i

It 1s expected that each Federal agency will use these recommendations as 2 basis upon which to
develop detailed standards tailored to meet its parucular reguirements. In order to assure
appropnate implementation of these recommendations, the Administrator and the Assistant Secre-
tary for Health will cooperaie in cam-mg out their respective functions in accordance with the
Memorandum of Understanding (42 FR 5128) The necessary coordinavon will he conducted to
achieve an efiective Federal program, including penodic interpretation and clanification of each of
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the recommendauons as required to reflect new infor
it 1s expected that an achievable and reasonable
commensurate with a conunuaton of the vital benefits realized

technology.
If the foregoing recommendations are ap
providing radiavon l}?“t'uu-mon for pauents m the a
recommended

that

THE PRESIDENT

um be published nn

reduction in x

Juuus B. Ricimonp, M.D.,

Assistant Secretary

for Health,

~  Department of Health, Education, and Welfare.

[FR Doc. 78-2776 Filed 1-27-76; $:31 pm)
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rmation and chan technology. By so doing,
“ray a‘:o‘sun will b‘e’utomplnbed
by the utilizauon of this important

ceforFeda:lngenoelh’: o
b{»aoon o gnosuc x-rays, it is further -~ -
hpuu, Recistea. s~ B e e
Douctas M. CosTLE, g
Administrator, o

Enumm’nm:al Protection Agency.
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would you
like to know

if any changes have been made in
certain titles of the CODE OF
FEDERAL REGULATIONS without
reading the Federal Register every
day? If so, you may wish to subscribe
to the ‘‘Cumulative List of CFR
Sections Affected,” the “‘Federal
Register Index,” or both.

Cumulative List of CFR Sections Atfected
$10.00
per year
The “‘Cumulative List of CFR Sections
Affected'’ is designed to lead users of
the Cooe of Federzal Regulations to
amendatory actions published in the
Federal Register, and is issued
monthly in cumulative form. Entries
indicate the nature of the changes.

Federal Register Index $8.00
per vear

Indexes covering the
contents of the daily Federal Register are
issued monthly, quarterly, and annually.
Entries are carried primarily under the

\ 3 in the Feders! Register.
. Note to FR Subscribers: FR incexes and the
] »  “Cumulative List of CFR Seciions Affected” will continue

N to be mailed free of charge o regular FR subscribers.

* -~ "\'

\ % subjects are carried as cross-references.
\ \ -~ A finding aid is included in each publication which lists
\ \ Feceral Register page numbers with the date of publication

PRSsRiattitinding \xuxmuunnlnuunr..lunuxmmmnl EXEFLERRSRRRRN
-

Mall order form to:
Supenatensen: of Documents, U.S, Government Printing Ofica, Washington, D.C. 204072

There s enciosed S for subscription(s) to the publications checked below:

CUNULATIVE LIST OF CFR SETTIONS APFECTED (310.00 o yuar comaestic; §12.50 foreign)
FEDIRAL REQITTER INDEX (S5.00 » ywar domestic; $10.00 forsign)
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Make checx preabie to the Supentendent of Documaents = G0 VIO S8-000
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