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Rodiction Protection Guidance to Federol Agencies for Diognostic X Rays 7
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.

Recommendations 1 through 12 contained in the above memorandum are-
2

approved for the guidance of Federal agencies; the Administrator and the,

Assistant Secretary for Health are directed to conduct programs, in accordance
' with their rerpective authorities and their Memorandum of Understanding (42

-

,
-

FR 5123), 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 FEDERAI. REctsnR; and this
memorandum shall be published in the FEDERAI. REGISER.

-
---
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Recommendadons have been developed and are hereby transmined for the guidance of Federal
.

''a
agencies m providmg radiation protection for pauents in tfie appbcation of diagnosde x rays. -

Executive Order 10831 and Pubhc Law 8f>-373 (42 U.S.C. xv21(h)) charpe the Administrator of
the Environmental Protecdon Agency (EPA) to ". . . advise the President with respect to radiadon .
matters, directly or indirectly a!Iecting health, includmg guidance for all Federal agencies in the
formuladon of radiation standards and in the estabbshment and execudon of programs of
cooperadon with States." In addition. the Assistant Secretary for Health in the Department of
Health, Educadon, and Welfare (HEW) has a vanery of responsibihues under the Public Health
Service Act (Secdons 301,310,311, and SS4-360(f)) and the Federall'ood, Drug, and Cosmedc Act
beanng on the setdng of health care pobey and the use of radiation in the healing arts. Dese
responsibihties, which' have been delegated to the Food and Drug Administration (FDA), include
research and trainmg concerning radiation hazards, the development and promulgadon of recom-
mendadons for radiauon users. advise to the States, informanon for the pubbc, performance
standards for electronic products that emit radiadon, and reFulauons for the sale, distnbution, and
use of medical devices.

Because of the special responsibilides of HEW invohing nadonal health care policy, which
Federal radiauon guidance for diagnosuc x rays may impact directly, the Administntor and the
Assistant Secretary Jom m requesung your approval of these recommendadons. In this regard, on
January 18,1977, the two Agences entered mio a Memorandum of Understanding (42 FR 5123),
which provides for the future deselopment, within each Agencs's respecdve authorines, of radiauon

! protecuon guidance and, when necessary, updaung of such guidance for uses of radiadon in the
j healing arts.

BACKGROUND

Information on the diagnostic use of x rays in medicine and potendal controls that could be
apphed without compromismg benefits have bech reviewed, and scienosts and professionals within

|and outside the Gosernment hase t een considied in developmg these recommendadons. In Ltds
regard, we have benefited from the effort begun bv the Nauonal Academy of Sciences-National

i

Research Council for the former Federal Radiation Counci' to evaluate, interpret. and advise with
respect to new knowledge on radiation effects and sources of population exposure. De report of the,

i NASWRC Commmee on Biological EfIcets of lonumg Radtauon was issued in 1972. One of its
significant findmgs was that "[mledical diarnosdc radiologs accounts for at least 90% of the total
man-made radiauon dose to which the U.S. populauon u exposed." More importantly, thei

'

Committee recommended that "[m)edical radiauon exposure can and should be reduced consider.
abl3 by hmiong its use to chnicallv indicated procedures utilanng efficient exposure techniques and
opumal operauon of radianon equipment.'

It is widely recognized by medical pracutioners, snedical physicists, and other scientists
cor cerned with radiauon protecdon that exposure due to medical uses of ionizing radiatian
represents a significant and grovir.c source of exposure for the U.S. populadon and is also one that
can be reduced by good pracuce. he Nauonal Councd on Radiauon Protecuon and Measurements

l

in the original document Recommendadons 1-12 preceded the statement of Presidential
approval.

,
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' .nhas concluded that wherezs ". . . there ctn be no radonal rneans . . . to limit rzdirtion exposurer*,y* , cjz ';pprescribed for pauents for necessary and proper diagnos6c or therapeudc purposest ) .. . steps can q
be taken to mmimize unnecessary or medically improduc6ve radia6on exposure... . Advantage b L > F . ta.

should be taken of any new technology or procedure that will signiGcantly reduce unnecessary c. AwM.-
diagnostic or medical exposur,e, both in mdmdual examina6ons and treatments, and in the adopuon *.@ ~. m <h>g.,of group screening pracuces. . . s - - - - W ., e q ?,- m gw '" ~--

, $c r, ;, An Interagency Workmg Group on Medical Radiation was formed by the Administrator-onJuly 'Te- '

5,1974. to assist in developmg proposed guidance for diagnos6c x rays. The Interagency Workmg %Q .
- Group determined that it is desirable and possible to reduce exposure from the diagnosue use of s .Mce , --, - . % y.

_

rays m Federal facihues by: (1) elimina6ng chnically unproducuve exammations,(2) assurmg the use .Q ' + ' # * ,:/ dg,i. R
:g

of opumal technique when examma6ons are performed, and (3) requiring appropriate equipment to y N ^ 2 W4 I
be used. As a result of this consensus a subcommittee on prescnpuon was established to examme ~ . ' _ . . . . .
factors to chminate chmcally unproduc6ve examinations. Another subcommittee on technique was a- ' L, 1
formed to examine the second and to some extent the third subject area where it might not be - ..!
regulated by FDA's x ray equipment performance standards, which became effecuve August 1,1974.1c, t4 -

'%c reports of these subcommittees were made available for comment (41 FR 10705 and 27998) _ qec -

pnor to completion of the Interagency Workmg Group report.
Proposed recommendations based upon the report of the Interagency Workir.g Group were

3pubhshed for pubhc comment (42 FR 4884) on January 26, 1977. In addition, there has been 7 _,,,

extensive commentary and discussion between EPA and IIEW, as well as formal review by Public '~ > -;

~ Heahh Scryice and other affected Federal agencies. The comments received have been carefully .D 1

A.Ef E. considered and a complete record,includmg a resthe Pubbc Informauon Reference Urut. Room 29.ponse to comments,is available to the pubbe from.. %

* Street SW, Washmgton, D.C. 20460. -

2. U.S. E.nvironmental Protec6cn Agency,401 M M _ .m 7: :,

~':M ' - <W' - - ^

Dese recommenda6ons were developed and reviewed in accordance with standard IPA J s ., y f*

procedures. Development of new or revned recommendations will be carned out under they. 2.% 3.- --r r

Memorandum ofUnderstanding referred to above, which prondes also, when apphcable, for the use.S .1. . _ y N.) _

of HEW procedures. . ' . c. '%".. . . . . .

V .. .

DISCUSSION
~

,r. s, ,
^ ~^ ^ ' ' ' *+. '

M: ..^~,

,
- ,=

De mest important facsor in reducing radiation exposure is to avoid the prescripdon of . .
,

'E
clirtically unproduc6ve examinations. Appropnate presenpuon of x-r:y examinations mvolves two S , - 2;

major considerations: (1) the cimacal dension to order a par 6cular exammation, and (2) the . ' - - , 1
smnimization of the number of radiographic views reguired in an examinadon. In particular, VR '"

'_ ' =attention should be pven to the qual 6 cations of those wno order exanunations, the ehmmation of - .

;unproducuve screenmg programs, and the use of appropriate climcal procedures to assure that . . Q E
unproducuve views are not performed. 4: . +v_

Although the largest savings in radiadun exposure may be realized from avoiding the prescrip. ,6 * .- .

K|f
<';

* don of an unproducuve x-ray exammauon, patient exposure can also be reduced by assunng that the ' s ~4 -

exammation is performed with good techmque. The fundamen:al objective in perfonmng an x-nay J _ e ' q a

~. g. 7, 4examinauon in to obtain optimum diagnosuc informanon wnh mmimum patient exposure. Achieve W
ment of this objecuve requires assurance that: (1) equipment is cabbrated and properly functionmg, g. - - *-

2 (2) equipment is operated only by adequately quahfied personnel, (3) the patient is appropnately *~ t ,
.

r,,t*
prepared, and (4) technique factors that will mammize exposure are selected., - 4M =

*6 a*

lt has been demonstraicd that the same technique factors used wth differen.t z. ray generators . >
may produce widely verymg patient exposures. Dus, the performance of x-ray equipmens utihr(d - r iE
for diagnostic x-ray procedures is an important factor in hmiung patient and o erator exposure.De

s

Federal Diagnostic LRay Equipment Pertormance Standard (21 CFR Part 10.0) requires that x rav' .

*

~

equipment manufactured after August 1.1974, be certified bv manufacturers to comply with - . ' ''
.

-

radiation safety requrements issued by the FDA pursuant to the kadiation Control for Health and r,

Safety Act of 1968 (PL 90-602). Utihzauon of medical and dental x-rav equipment that performs in a
accordance with the requirements of this performance standard by Federal health care facibdes

..

would provide a sigmficant contribution to the mmimization of panent exposure. 7
Wahout aueshon the use of x ravs m the heahng arts prondes large bene 6u to society throuFh 9*

improved he alth care; thus, in developing guidance for radnauon protecuon for diagnosuc x rays it is 3.,

*ssential to assure that benefits to pauents from the une of medical and dental x ravs are maintamed. -

Medical personnel in both the Federal and the pnvate sectors have been consuhed and we are
..

confident that these recommendations will neither interfere with :he doctor-patient relauonship nor ~

impair 'he abibiy of Federal agenoes to pronde necessary radioloF t services.
".:2

i
Appropnate follow up and coordmanon wah Federal aFenoes is also important to assure that

these recommendauons are implemented so as to maximize their effectneness in reduong unneces.
.

.

san radianon exposure. but at the same ume to asoid any deletenous impact on the ochverv of +
health care. The Memorandum of Understandmg between EPA and HEW referred to abose is D
designed to assure that the dual objectives of radiation protecuon and health care dehvery are 2

sch eved in the implemen'ation of this or any future radiauon protecdon guidance appbcable to the
}heahng arts.

RECom!ENDATIONS -

C

In view of the considera6ons presented above, the following recommendanons are made for the G
9guidance of Federal aFenoes m their conduct of radiation protecuon for diagnosuc uses of x rays in

the heahng arts:
1. General radioFraphic or fluoroscopic examinations should be prescribed only by licensable

Doctors of Medione or Osteopathy or, for speaned hmited procedures, postgraduate phvsiaan
tramees and quahfied albed medical professionals under their direct supen-ision; specahzed studies Yshould be prescnbed only by those phvucans with expertae to evaluate examinauons in the
parucular specialty. Excepuon for spenfied procedures may be made for dentisu and podiatnsts. M

2. Prescnpuon of x ray studies should be for the purpose of obtaining diagnosuc mforma6on, E.;
should be based on clmical evaluation of symptomanc pauents, and should state the diaFnosuc q
objectne and detail relevant medical history. 7

3. Rouune or screcrung examinauons, in which no prior dinical evaluation of the patient is !

made, should not be perfonned unless exception has been made for spea6cd groups of people on d
.

..|
*
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-the buia of a careful consideration of the ugnitudez.nd medical benefit of the diagnostic yield,
~

',

.%radia6on nsk, and economic .and social factors. Examples of examina6ons that should not be M*
, *
, . a.routmely performed unless such excepdon is made are: 317 y

,,

y l f 3 a. chest and lower back x ray examinadons in roudne physicalnaminadons or as a routine i *Di.
5 - f. . ..t s.y:t;. 4 requirement for employment. "

$yg:y. 9 ,b. tuberculosis screening by chest radiography,g q we..
. . . . w Mg ., e . , ., . ? 4. . . . -

@.- ' v.s,Wi.m 6 se 5 W" : - ' O'
r. d c. chest x rays for routine hospital admission of padents under age 20 or lateral chest z. rays forJ J * %'"' * *

^d . e , x., p patients under age 40 unless a chnical indication of chest disease exists, - - > f 4*
,

'

4 w'el W. d. chest radiographyin routine prenatal care, and .
.

.. . .1 a ; +.r y
- - - ' J. 6 ;, . . c.. mammography examinations of women under age 50 who neither exhibit symptoms nor have -

' .' v. a personaler strong family history of breast cancer. - -r N
, . .' -

-
,

4. Prescription of x. ray examinadons of pregnant or possibly pregnant patients should assure,

that medical consideration has been given to possible fetal exposure and appropriate protective
measures are applied. -

5. The number, sequence, and types of standard views for an examination should be clini..

cally-oriented and kept to a minimum. Diagnos6 cans should closelv monitor the performance of
x-ray examinations and, where prac6 cable, direct examinauons to obtain the diagnostic objec6ves
stated by chnicians through appropnaie deletion, subs 6tu6on, or addition of prescribed views.
Technique protocols for performmg medical and dental x-ray examina6ons should detail the *.-

' - ' operanonal procedures for all standard radiographic projections, pauent preparauon requirements,
use of techmque charts, and image receptor specificauons. -

. L

6. X rav equipment used in Federal facili6es should meet the Federal Diagnostic X-Ray ;
"

Equipment Performance Standard, or as a m.nimum for equipment manufactured pnor to August 1, y. .,
1974, the Suggested State Regulations for Control of Radia6on (40 FR 29749). General purpose ~,,

fluoroscopy units should provide image.inienstfication: 0 woscopy units for nonradiology specalty
*

a

use should have electronic image-holding features unless such use n demonstrated to be impracuca.
ble for the chnical use involved. Photofluorographic x-ray equipment should not be used for chest

' radiography. *

7. X ray facilities should have quality assurance programs designed to produce radiographs that,

satisfy diagnostic reqmrements with minimal padent exposure; such programs should contain
maienal and equipment speoficauons, equipment calibrauon and prevenove maintenance require.

,

ments, quahty control of image processing, and operat onal procedures to reduce retake and
*

i

duplicate examina6ons. . . . ,

8. Operation of medical or dental x. ray equipment should be by individuals who have '.*.

demonstraicd proficiency to produce diagnosue quahty radiographs with the mir.imum of exposure ?
s.

required; such proficiency should be assessed though nadonal performance-onented evaluadon
~

'.
procedures or by didactic training and practical expenence idenocal to equivalent to, or greater ,

than training programs and exammauon requirements of recognized credentiahng organizauons.
9. Proper colhmation should be used to restnct the x-ray beam as much as practicable to the +

clinical area ofinterest and within the dimensions of the image receptor; shieldmg should be used to -
further hmit the exposure of the fetus and the gonads of padents with reproducuve potential (21
CFR Part 1000.50) when such exclusion does not interfere with the examinadon being conducted. ,~

10. Technique appropnate to the equipment and materials available should be used to maintain i

exposure as low as is. reasonably achievable without loss of requisite diagnostic informauon;
me.sures should be undertaken to evaluate and reduce, where practicable, exposures for routine '
nonspecialty examina6ons which exceed the followmg Entrance Skin Exposure Guides (ESEG):.

Examination (Projec6on) ESEG (milliroentgens)*

Chest (P/A) 30
~

Skull (Laieral) 300
Abdomen ( A/P) 750
Cervical Spine (A/P) 250
Thoracic Spine (A/P) 900
Full Spine (A/P) 300.

Lumbo. Sacral Spine (A/P) 1000
Retrograde Pyclogram (A/P) 900
Feci (D/P) 070
Dental (Bitewing or Periapical) 700

' Entrance skin exposure determined by the Nationwide Evaluation of X.Rav Trends program
for a patient having the followir.g lady pa'rt/ thickness; head /15 cm. neck /13 an, thorax /23 cm,
abdomen /23 cm, and foot /6 cm.

11. X.rav examinations for dental purposes should be prescribed only by licensable Doctors of
Dental Surgery or Dental Medicme or properly supervised postgraduate denusts on the basis of
pner chmcal esaluation or perunent history; neither a full mouth senes nor bitewing radiographs
should be used as a routine screemng tool in the absence of clinical evaluadon in presenuve dental
care. Exception may be made forjusufiable forensic purposes.

12. Open.cnded shicided posioon-indicating devices should be used with the parallehng
technique to perform rouune intra. oral radiography and should restrict the x ray beam to as near
the size of the image receptor as practicable.

"

It is expected that cacti Federal agency will use these recommendations as a basis upon which to
develop detailed standards tailored to meet its par 6cular requirements. In order to assure
appropnaic implementauon of these recommenda6ons, the Admimstrator and the Assistant Secre.
tars for Health will . cooperate in carrymg out their respective func6ons in accordance with the'

Memorandum of Understandmg (42 FR 5125). The necessary coordmadon will be conducted to
achicsc an efTecuse Federal program,includmg penodic interpreta6on and clanfication of each of
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the recommendadons t.s required to reflect new infonnation and c. hanging technology. By so doingh .. . ' , ' E. 353
',

,

it is expected that an tchievable End ressonable reducdon in x ray exposure will be recomplished ..y % , 5 #[
|

commensuraic with a condnuadon of the vital beneSu realued by the utiluadon orthis importanUg.; .

.. - <. - - 3 . 4,- s . ..-f }'.y.--

technology. ,

If the foregoing recommendations are approved you as guidance for Federal agencies in E,s! ., .
~ .f a

providmg radiauon protection for pauents m the a ' cation of diagnosde x rays, it as furtherV:QS( ;. ,'' - : Nt
[

'

recommended that tius mem..orandum be pubbshed in e Ftor.aAL Rtcarrsa. . ,y ,;~; p ri '4
'. ',Douan.As M. Cosn.. . c . ...f. v.w .z, 445p..,h./.,c 1.~: if.;i.'y 6

.

X; p
,.v., . < .

, ,, . ..
,s-

iv,

Admsnutrator, + :..he ' _ v :%,.4
, . . . ' " ' '

. . . . - . .-..~.:.
45 6.?'. 1%.m. . , . . . .w 2tr. 4.-~;,* ~ ~.; , . ,

. ,

..

~Envinmmental Protection Agency.9.:M. '.;. ,
-

3 Q;s- < - '~
. . . . , > - n v .; x* s

__
Juuvs B. Ricawoxo, M.D.-- ? a.T s 12f

Asshtant Secretary : :;*Department ofHealth, Education,for Health,7'-. . % ~

and Welfare.J ,jy
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