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PREFACE 


The  Admin is t ra to r  o f  the  Envi ronmenta l  Pro tec t ion  Agency  fo rmed  an 
In te ragency  Work ing  Group  on  Ju ly  5 ,  1974 ,  to  deve lop  gu idance  to  
reduce  unnecessa ry  rad ia t ion  exposures  f rom the  use  o f  x rays  in  the  
hea l ing  a r t s  in  Federa l  hea l th  ca re  fac i l i t i e s .  The  consensus  o f  th i s  
g roup  was  tha t  i t  i s  des i rab le  and  poss ib le  in  Federa l  f ac i l i t i e s  to  
reduce  exposure  f rom d iagnos t ic  uses  o f  x rays  by :  1 )  e l imina t ing
c l in ica l ly  unproduc t ive  examina t ions ,  2 )  assur ing  the  use  o f  op t imal
techn iques  when  examina t ions  a re  per formed ,  and  3)  requ i r ing
appropr ia te  equ ipment  to  be  used .  As a resu l t  o f  th is  consensus  a 
Subcommit tee  on  Presc r ip t ion  o f  Exposure  to  X rays  (SPEX) was  
es tab l i shed  to  examine  fac to rs  t o  e l imina te  c l in ica l ly  unproduc t ive
examina t ions  and  cons ider  the  feas ib i l i ty  o f  reduc ing  rad ia t ion  
exposure  in  p roduc t ive  s tud ies .  Another  Subcommit tee  on  Techniques  of  
Exposure  Preven t ion  was  fo rmed  to  examine  the  second  and  to  some  ex ten t  
the  th i rd  sub jec t  a reas .  The  th i rd  a rea  i s  be ing  regu la ted  by  the  U.S. 
Food  and  Drug  Admin is t ra t ion  which  has  recen t ly  i s sued  x- ray  equ ipment
per formance  s tandards .  

The miss ion  o f  SPEX was  to  examine  d iagnos t ic  rad io logy  procedures  
and  deve lop  recommenda t ions  which have  immedia te  app l icab i l i ty  in  
Federa l  f ac i l i t i e s .  The  members  o f  SPEX were  espec ia l ly  mindfu l  tha t  
the i r  r ecommenda t ions  should  no t  p rec lude  necessa ry  uses  o f  x rays  in  
d iagnos t ic  medic ine .  Ser ious  e f fo r t s  were  made ,  however ,  t o  fo rmula te  
recommenda t ions  tha t  would  e l imina te  the  p resc r ip t ion  o f  unwar ran ted  
examina t ions  and  e l imina te  the  t ak ing  of  unproduc t ive  rad iographs .
This  approach  has  recognized  the  need  fo r  exper t  d iagnos t ic ians ,
p r inc ipa l ly  rad io log i s t s ,  t o  be  invo lved  in  medica l  dec i s ions  invo lv ing
the  p resc r ip t ion  o f  d iagnos t ic  x- ray  examina t ions .  

The SPEX recommenda t ions  bas ica l ly  resu l t  f rom two  cons idera t ions :  
1)  the  c l in ica l  dec i s ion  to  o rder  a pa r t i cu la r  examina t ion ,  and  2 )  the  
op t imiza t ion  o f  the  number  of  rad iograph ic  v iews  requ i red  in  an  
examina t ion .  For tuna te ly ,  a reduc t ion  in  unproduc t ive  rad ia t ion  
exposure  t o  the  pa t i en t  and  the  goa l s  o f  good  d iagnos t ic  rad io logy  a re  
d i rec t ly  re la ted  in  that  e l imina t ion  o f  unproduc t ive  d iagnos t ic
examina t ions  ach ieves  both .  We be l ieve  the  recommenda t ions  represen t  
consensus  judgment  o f  appropr ia te  p resc r ip t ion  o f  x- ray  examina t ions  in  
Federa l  hea l th  ca re  fac i l i t i e s .  I t  shou ld  be  recognized  tha t  the  body
of  knowledge  on  bo th  the  rad ia t ion  exposure  and  e f f i cacy  of  x- ray
examina t ions  i s  r ap id ly  changing  and  the  recommenda t ions  wi l l ,  o f  
necess i ty ,  need  per iod ic  rev iew and  appropr ia te  rev i s ion .  

Char les  W.  Ochs,  MC, USN 
Chai rman ,  Subcommit tee  on  
Presc r ip t ion  o f  Exposure  to  X rays  
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INTRODUCTION AND RECOMMENDATIONS 


One of  the  mos t  s ignif icant  aspects  of  good medica l  c a r e  i s  the  

use of  x rays t o  diagnose and define the  extent  o f  d i s ease  o r  physical  

injury.  The pe r  capi ta  use o f  x rays in  medicine and dent is t ry has  

expanded rapidly in  the  United S t a t e s  due t o  wider  avai labi l i ty  o f  

s e r v i c e s ,  new equipment ,  and an increase in  sophist icated diagnost ic  

examinat ions.  Although many procedures  now produce l e s s  exposure per  

film, the  increased number of  procedures  has  increased the radiat ion 

exposure to  the  populat ion.  A number o f  med ica l  and scient i f ic  groups 

general ly  agree that  t h e r e  i s  unproduct ive radiat ion exposure from x-

ray uses  tha t  could,  and should,  be  reduced and r e s e a r c h  effor ts  a r e  in  

p r o g r e s s  by several  organizat ions such a s  the  American Col l ege  o f  

Radiology t o  determine the  eff icacy o f  cer tain radiographic 

examinat ions.  

The most important  factor  in  reducing radiat ion exposure i s  t o  

el iminate  cl inical ly  unproduct ive procedures .  The f ac to r s  involved in  

accomplishing th is  goa l  w e r e  examined by the  Subcommittee on 

Prescr ipt ion o f  Exposure t o  X rays which was made  up of  physicians,  

dent is ts ,  and physicis ts  f rom the  th ree  mil i tary s e r v i c e s ,  the  Veterans 

Administrat ion,  and the Environmental  Protect ion Agency.  The 

Subcommittee had consul tants  f rom George Washington Universi ty ,  t he  

Public  Heal th  Service,  the Food and Drug Administrat ion,  and the  

American College of  Radiology ( s e e  l i s t  on page i i i ) .  
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Appropria te  prescr ipt ion of  x- ray examinat ions  involves  two major  

categories :  the  c l inical  decis ion to  o rde r  a given examinat ion,  and the 

choice of  the  number  and type of  views required to  conduct  i t  wi thin 

the pr inciples  of good rad io log ica l  pract ice .  Establ ishment  of  rout ine 

examinat ions  e i the r  for  adminis t ra t ive non-medical  reasons or 

eff ic iency of  c l inic  operat ion tends to  be  counterproduct ive to  

minimizing exposure .  In  the  f i rs t  category the  qual i f icat ions  and 

demonstrated prof ic iency of  those  who order  diagnost ic  procedures  

largely determine whether  the  procedure will be product ive.  The same  

factors  a r e  a l so  important  in  the  second category with  equipment ,  

technician t ra ining,  and adminis t ra t ion of  x- ray examinat ions  a l so  

playing important  ro l e s .  wi thin this  f ramework,  the  Subcommit tee  has  

made the  fol lowing recommendat ions  for  guidance in  the prescr ipt ion o f  

diagnost ic  x- ray examinat ions  in  f ixed Federa l  and contractor  

ins ta l la t ions:  

1 .  Pr ivi leges  to  request  general  radiographic  o r  f luoroscopic  

examinat ions  should be l imited to  Doctors  of  Medicine o r  Osteopathy who 

a r e  e l igible  for  l icensure  in  the  United S t a t e s  o r  one of  i t s  

t e r r i t o r i e s  o r  commonweal ths;  except ion should only be granted for  

proper ly  t ra ined physician- supervised individuals  such as  physician 

ass is tants ,  nurse  pract i t ioners ,  and persons in  post- graduate  t ra ining 

s ta tus  o r  for  l i fe- threatening s i tuat ions .  

2.  Pr ivi leges  to request  dental  x- ray examinat ions  should be 

l imi ted  to  Doc to r s  of  Dental  Surgery or  Dental  Medicine who a re  
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e l ig ib le  for  l icensure  in  the  United S ta te s  o r  one of  i t s  t e r r i t o r i e s  

or  commonweal ths;  except ion should be  granted only for  persons in  p o s t  

graduate  t ra ining s ta tus  under  the  supervis ion of  a person meet ing such 

requirements .  

3.  Pr ivi leges  to  request  special ized radiographic  o r  f luoroscopic  

examinat ions  such as  angiography,  pneumoencephalography,  tomography,  o r  

other  complex  s tudies  requir ing many exposures  should be res t r ic ted to  

physicians  and dent is ts  meet ing recommendat ions  of  credent ia l ing 

committees for  prescr ipt ion of  general  radiographic  procedures  and who 

have had advanced t ra ining in  the medical  special ty  involved in  order  

to  determine the  need fo r  and to  ful ly  evaluate  t he  resul ts  of  such 

spec ia l  examinat ions  for  def ini t ive  medica l  c a r e .  

4.  Rout ine ches t  x- ray examinat ions  should not  be  performed for  

tuberculosis  screening,  as a Federal  requirement  for  employment ,  or  a s  

an es tabl ished par t  of  per iodic  physical  examinat ions  except  in  

epidemiological ly  determined high- risk groups;  performing such 

examinat ions  with photof luorographic  equipment  i s  not  advised because  

of high radiat ion exposure .  Chest  x- ray examinat ions  should general ly  

not  be  done merely for  hospi ta l  admission on pat ients  under  the age  of  

40, o r  a s  par t  of  rout ine prenatal  ca re ,  unless  a c l inical  indicat ion 

of  ches t  disease exis ts .  

5 .  Mammography examinat ions  should not  be used to  screen 

asymptomatic  women under  the  age of  35; fo r  asymptomatic  women between 

age 35 and 50 the screening pol icy should be  based on an annual  review 

aarce
Note
Unmarked set by aarce
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of current  data on yield,  radiat ion r isks,  and economic and social  

factors.  Screening of women above age 50 appears just if ied at  this  

t ime.  

6.  Radiographic examinations obtained for the evaluation of 

cancer patients  should be reviewed for their  eff icacy both for  the 

ini t ial  evaluation and required followup care.  Exist ing protocol  

studies should be evaluated periodically to establish the appropriate 

studies for  evaluating the various types of  malignancy and i ts  

metastat ic  spread.  

7.  Dental  x- ray examinations should be prescribed only on the 

basis  of  a cl inical  evaluation by a dentist ;  nei ther a ful l-mouth 

series nor bi tewing radiographs should be part  of  routine preventive 

dental  care.  Exceptions may be made for certain groups for  forensic 

purposes.  

8.  The use of  self- referral  x- ray examinations should be l imited 

to studies unique and required by the special ty of  the physician 

performing them and be consistent  with a peer review policy.  The 

examination should be performed only by physicians qualif ied to 

supervise,  perform, and interpret  examinations unique to that  

special ty.  

9.  A current  document l is t ing the standard views for defined 

examinations should be provided for al l  x- ray equipment operators and 

tai lored to the department and equipment available.  The number,  

sequence,  and types of  standard views tor  an examination should be 
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problem- oriented and kept  to  a minimum; addi t ional  views should only be  

authorized by the  supervis ing diagnost ic ian.  

10. Fol low-up x- ray examinat ions  should be  done only a t  time 

intervals  long enough to  make proper  decis ions  concerning cont inuat ion 

o r  a l terat ion o f  t reatment .  

1 1 .  Requests  for  x- ray examinat ions  should be  considered as  

medica l  consul ta t ions  between the  c l inic ian and  the diagnost ic ian and 

should s t a t e  the diagnost ic  object ive of  the  examinat ion and detai l  

re levant  medical  his tory including resul ts  of  previous diagnost ic  x- ray 

examinat ions .  The radiologic  diagnost ic ian should have the  authori ty  

to  direct  the  examinat ion to  ob ta in )  the  diagnost ic  object ive through 

the  addi t ion,  subst i tut ion,  o r  delet ion of  prescr ibed v iews;  this  

should be  done in  consul ta t ion with t he  request ing cl inic ian whenever  

pract icable .  

12. Operat ion of  medica l  and dental  x- ray equipment  should be  

permit ted only under  a pol icy which i s  es tabl ished and reviewed 

annual ly  by the responsible  authori ty;  th is  pol icy should specify  the 

amount  of  t ra ining required fo r  x- ray equipment  ope ra to r s  and whether  

authorizat ion to  operate x- ray equipment  i s  l imi ted  o r  general .  

13.  Equipment  used in  Federal  and contractor  heal th  ca re  

f ac i l i t i e s  should conform to  the  Federa l  Diagnost ic  X- Ray Equipment  

Performance Standard (21 CFR Subchapter  J)  as  soon as  pract icable;  in  

the  inter im a l l  equipment  should conform with par ts  F.4,  F.5,  F.6,  and 

F.7 of  the  1974 "Suggested S ta te  Regulat ions  for  Control  of  Radiat ion" 
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where appl icable .  A plan which i s  reviewed annual ly  should exis t  for  

t imely replacement  of  diagnost ic  x- ray equipment  used by Federal  

agencies .  

14. All f luoroscopy uni ts  in  Federal  and contractor  heal th  ca r e  

inst i tut ions  should provide image- intensif icat ion;  non- radiology 

s p e c i a l i s t s  such as  or thopedis ts ,  neurosurgeons,  gastroenterologis ts ,  

c a rd io log i s t s ,  chest  surgeons,  e t c .  who a re  determined by the  

responsible  authori ty  t o  require  f luoroscopy,  and a re  qual i f ied to  use  

i t ,  should be  l imited to  the  use of  u n i t s  with e lectronic  image- holding 

features  when pract icable .  

15 .  These recommendat ions ,  which a re  intended fo r  f ixed heal th  

c a r e  f ac i l i t i e s  in  the  United S ta t e s  o r  i ts  t e r r i t o r i e s  and  

possessions,  should be reviewed a t  t imely intervals  t o  accommodate  

advances  in  rad io log ica l  pract ices  and changing levels  of  technological  

sophis t icat ion.  



BACKGROUND 


The idea l  c i rcumstance in  which to  o rder  a diagnost ic  x- ray 

examinat ion i s  for  a physician o r  dent is t  qual i f ied in  his special i ty  

to  have determined that  suff ic ient  c l inical  symptoms or  his tory 

necessi ta te  the  examinat ion to  e i the r  es tab l i sh  d i sease  o r  injury o r  

i t s  extent .  Many x- ray examinat ions  a r e  prescr ibed,  however ,  tha t  do 

not  necessar i ly  sat isfy  such cl inical- his tor ical  prerequis i tes .  The 

ma jo r  factors  involved in  o rder ing  unnecessary x- ray examinat ions  


appear  to  be :  


Adminis t ra t ive Control  or  Convenience 


Once an x- ray faci l i ty  i s  es tabl ished a minimum amount  of  use  may 

be  required to  jus t i fy  i t s  exis tence.  A s m a l l  heal th  ca re  uni t  may 

tend to  pe r fo rm x- ray examinat ions  because of  locat ion and "convenience 

t o  the  pat ient" ra the r  than to  refer  him to  a more  appropria te  

radiology faci l i ty .  Pat ient ,  faci l i ty ,  and  physician "convenience" may 

be  interrela ted and diff icul t  t o  s epa ra t e  in  determining p roper  medical  

c a r e .  

Crit icism and Legal  

Many x- ray examinat ions  may be  o rde red  pr incipal ly  to  preclude 

c r i t i c i s m  that  everything that  could be  done for  the  pat ient  was  not  

done  or  that  t h e  es tabl ished pract ice  was not  fol lowed.  This  

considerat ion probably exis ts  in  a l l  med ica l  pract ice .  In  some  c a s e s  

fea r  of  c r i t i c i s m  may be  mani fes ted  in  act ions  to  provide a l ega l  

7 
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record that  good pract ice  was fol lowed even though the physician 's  

course  of  t reatment  would not  be  a l tered by the  resul t .  Unfor tunately ,  

such factors  lead to  es tabl ished rout ines  which eventual ly  lead to  

usual  pract ice  and unnecessary radiat ion exposure .  Other  rout ine x- ray 

examinat ions  may be decreed by loca l ,  s t a t e ,  o r  Federa l  laws for  pre­

employment  physicals  for var ious  occupat ions ,  workmans compensat ion,  

and disabi l i ty  compensat ion.  These examinat ions  may be  of  economic 

importance to  the pat ient  in deciding his  compensat ion,  yet  have 

minimal  value for  his  medical  ca re .  Certa in  high risk groups require  

survey s tudies  fo r  medical  purposes;  however ,  they should be  evaluated 

per iodical ly .  

Inte l lectual  Curiosi ty  

Physicians ,  f rom t ime  to  time, obtain  ex t ra  radiographic  s t ud i e s  

to  determine the  presence,  progress ,  or  exact  nature  of  some  ent i t ies ,  

the  knowledge of  which has  l i t t l e  immediate  or  long- term implicat ion in  

the  ca re  of  the  pat ient .  

Inexperience 

Medica l  s tudents ,  in terns ,  res idents ,  and s o m e  non- physician 

pract i t ioners  may not  have developed medical  judgment  a s  t o  which t e s t  

would be  most eff icacious.  Because of  such inexperience,  examinat ions  

may not  be  ordered in the bes t  sequence and may even interfere  with  the 

next  t e s t  t o  be done.  Also, pract i t ioners  with inadequate  t ra ining in  

radiological  techniques  and interpreta t ion may supervise  both  the 

taking and interpreta t ion of  radiographic  examinat ions .  An extensive 
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s e r i e s  of  examinat ions  i s  somet imes  performed to  rule  out  var ious  

condi t ions  for  which there  a re  no cl inical  indicat ions .  

Public Heal th  Screening 

Certain groups may be  examined in  la rge  numbers  by screening 

programs for  diseases  such as  tuberculosis ,  pneumoconiosis ,  o r  b reas t  

cancer .  Frequent ly  the decis ion to  take such an examinat ion i s  made by 

the pat ient  without  physician consul ta t ion.  In  an a t tempt  t o  provide 

comprehensive bi l l- of- heal th  physicals ,  unnecessary x- ray s tudies  may 

be conducted as a rout ine p a r t  of  the  physical  examinat ion.  

These f ive factors  inf luence the number  o f  x- ray examinat ions  and 

add to  the  radiat ion exposure  received by the  populat ion.  In  addi t ion 

to  the  number  of  examinat ions ,  the  number  and type o f  radiographic  

project ions  used in  each  examinat ion,  whether  c l inical ly  indicated o r  

determined fo r  other  reasons,  a l so  inf luences  the  radiat ion exposure .  

These factors ,  a s  well a s  o ther  aspects  of  e l iminat ing unproduct ive x-

ray exposure  were  examined by the Subcommit tee  on Prescr ipt ion of  

Exposure  t o  X rays  on the bas i s  o f  three considerat ions:  Prescr ipt ion,  

Procedure,  and Equipment .  The Subcommit tee 's  recommendations were  

developed from considera t ions  d i rec ted  toward heal th  ca r e  in  Federa l  

and contractor  f a c i l i t i e s  and their  implementat ion should promote a 

reduct ion in pat ient  exposure .  



PRESCRIPTION CONSIDERATIONS 


Clinicians  who prescr ibe an x- ray examinat ion have a dual  

responsibi l i ty  t o  assure  that  requis i te  diagnost ic  informat ion i s  

obtained and that  the radiat ion adminis tered i s  done so only with  

commensurate  benef i t .  The benef i ts  der ived from the  use of  x- ray 

examinat ions  in  medical  diagnosis  a r e  very high and account  for  i t s  

widespread use.  In  1970 the number  of  radiographic  procedures  per  

capi ta  was e s t ima ted  to  be  increasing a t  r a t e s  varying from 1- 4% per  

annum ( 1 ) .  Since 1970, the r a t e  i s  mos t  l ikely higher  due to  new and 

improved developments  in  radiological  diagnost ic  moda la t i es  and 

procedures  such as  mammography,  angiography,  and computer ized axial  

tomography.  Because of  th is  upward t rend in  x ray use and the 

importance of  minimizing the aggregate  populat ion exposure ,  i t  i s  qui te  

important  t o  insure  that  the prescr ipt ion o f  any x- ray examinat ion is  


necessary.  


Qualif icat ions  to  Presc r ibe  X rays  


The qual i f icat ion of  medical  personnel  authorized to  prescr ibe 

diagnost ic  x- ray examinat ions  i s  the  most  important  factor  in  l imit ing 

the  prescr ipt ion of  unproduct ive examinat ions .  Requests  for  x- ray 

examinat ions  in  general  radiography o r  f luoroscopy in  Federal  heal th  

c a r e  faci l i t ies  should be  made only by a person possessing a M.D. or  

D.O. degree who i s  e l igible  for  l icensure  or  l icensed where required 

by s ta tute .  Proper ly  t ra ined and physician- supervised individuals  such 

10 
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as  physician ass is tants ,  nurse  pract i t ioners ,  and persons in  

postgraduate  med ica l  t ra ining s ta tus  do  not  have to  mee t  the  above  

requirements  but  they must  be  under  the supervis ion of  one who does .  

Any requests  in  special ized radiography and f luoroscopy such a s  

angiography,  pneumoencephalography,  computer ized axial  tomography,  o r  

o the r  complex s tudies  requir ing many exposures  should be  made by a 

person who mee t s  the above  requirements ,  and who,  in  addi t ion,  has  

spec i a l  t ra ining o r  exper t ise  t o  evaluate  the  indicat ions  o f  the  

examinat ions .  

In  addi t ion to  the pr ivi leges  for  which b road  qual i f icat ions  a re  

needed,  t he re  a r e  a number  of  special t ies  which require  only l imi ted  

t y p e s  of  x- ray examinat ions .  For  example,  a D.D.S. o r  D.M.D. may 

request  appropria te  examinat ions  of  the  head ,  neck,  and ches t ,  a l though 

such requests  a r e  normally  confined to  the  o ra l  region.  Podia t r i s t s  

who have been granted cl inical  pr ivi leges  may request  x- ray 

examinat ions  appropria te  t o  the i r  special ty .  

I t  is  recognized that  med ica l  s tudents ,  in terns ,  res idents ,  and 

some  non- physician pract i t ioners  may not  have developed medica l  

judgment  a s  to  which test  would be mos t  eff icacious.  Such lack of  

exper ience i s  remedied  by work under  condi t ions  where  the re  i s  

suff ic ient  exper t  supervis ion to  monitor  t h e  prescr ipt ion of  

examinat ions  and to  provide appropria te  medica l  ass is tance.  

Variances  t o  the above qual i f icat ion requirements  should occur  

only for  emergency or l i fe- threatening s i tuat ions .  Non- peacet ime 
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operat ions in  the f ie ld and aboard ship would  general ly  require  such 

variances wherein equipment  designed fo r  f ie ld use would need to  be  

opera ted  by personnel  avai lable  to  perform necessary medical  s e rv i ce s .  

Screening and Administrat ive Programs 

Many x- ray examinat ions a r e  the  resul t  of  screening programs  o r  

adminis trat ive decis ions,  the reasons for  which may no longer  be 

just i f iable .  In general ,  such examinat ions a re  not  preceded by 

cl inical  evaluat ion by a physician to  determine the i r  need.  All 

screening programs should be  under  the auspices  o f  an appropriate  

medica l  s taff  commi t t ee  which annual ly reviews and aff i rms the need to  

cont inue the program. The annual  review should el iminate  a l l  rout ine 

o r  screening examinat ions which a r e  not  c l inical ly  just i f ied.  

Chest  x- ray examinat ions to  screen fo r  tuberculosis  a re  not  

just i f ied except  fo r  cer tain high risk populat ion groups (2,3).  The 

U.S.  Publ ic  Health Service,  the  National  Tuberculosis  and Respiratory 

Di sease  Associat ion (now the American Lung Associat ion) ,  the  American 

College of  Chest  Physicians,  and the American College of Radiology have  

publ icly opposed such screening programs.  A review board  should 

es tab l i sh  that  the  expected incidence of  tuberculosis  i s  suff ic ient ly  

high in  a populat ion before a screening program i s  s t a r t ed .  The 

radiat ion exposure and economic considerat ions suggest  that  the pr imary 

screening examinat ion for  tuberculosis  should be a t ine o r  tubercul in 

t e s t  even in  populat ions exhibi t ing a higher  than average incidence of  
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the  d i sease  (4); radiological  examinat ions  should be  used only to  

fol lowup cl inical  indicat ions  der ived from such methods.  

Where  ches t  x- ray screening has  involved la rge  numbers  of  persons,  

i t  has  been common pract ice  to  employ photof luorographic  techniques  to  

save time and expense.  This  technique uses  a f luoroscope to  produce an 

image of the  chest  which i s  then photographed on 70 mm fi lm.  Whereas  

the  procedure is  re la t ively fas t  and adaptable  to  examining pat ients  

quickly a t  mobi le  s ta t ions ,  the  exposure  per  examinat ion i s  

considerably higher  than an x- ray examinat ion performed on general  

purpose equipment  which produces  s tandard- sized radiographs.  Also,  the  

s ize  and qual i ty  of  the  70 mm fi lm i s  such that  only g ross  

abnormali t ies  can be  diagnosed.  Although the technique was perhaps 

just i f ied a few decades ago when there  was a high incidence of  

tuberculosis  in  the  United S ta tes ,  the  re la t ively higher  exposure  and 

lower  diagnost ic  yie ld  of  t h i s  technique make i t s  use  general ly  

unjust i f ied even when chest  x- ray screening may be just i f ied.  Whenever  

possible ,  Federa l  agencies  should not  use photof luorographic  equipment  

to  perform x- ray examinat ions .  

A rout ine ches t  examinat ion for  hospi ta l  admission i s  not  

suggested o r  present ly  required by the guidel ines  of  the Joint  

Commission on Accredi ta t ion of  Hospi ta ls .  A chest  examinat ion i s  

current ly  not  jus t i f ied as  a rout ine requirement  fo r  hospi ta l  admission 

due to  the low yield  o f  abnormali t ies  diagnosed.  A recent  s tudy of  

rout ine screening in a hospi ta l  populat ion indicated that  rout ine chest  
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examinat ions ,  obtained solely  because of hospi ta l  admission or  

scheduled surgery,  a r e  not  warranted in  pat ients  under  the age  of  20 

and the  l a t e ra l  project ion can general ly  be  e l iminated in  pat ients  

under  age 40 (5) .  Careful  evaluat ions  should be  made  o f  the  need for  

exis t ing admission x- ray examinat ions  and,  of  cour se ,  should precede 

t he  inst i tut ion of  new ones.  

Other  rout ine o r  screening x- ray examinat ions  which should be 

careful ly  evaluated a re  pre- employment  lower  back  s tudies  and rout ine 

physical  examinat ions  which involve rout ine upper  GI, bar ium enema,  

gal l  b ladder ,  and IVP examinat ions .  Examinat ions  required by 

legis la t ion �or  cer ta in  high r isk populat ions  in  o rde r  t o  es tabl ish 

worker  d isabi l i ty  compensat ion should be evaluated careful ly  t o  

determine thei r  cont inuing necessi ty .  

X- ray examinat ions  which resul t  in  exposure  of  the  fe tus  should be  

avoided for  pregnant  women whenever  p o s s i b l e  (6).  Examples  of  

exposures  o f  pregnant  women which may not  be  just i f ied include rout ine 

prenatal  ches t  and rout ine pelvimetry examinat ions .  When such women 

have not  received adequate  prenatal  c a r e  such examinat ions  may well be 

indicated.  

Mammography 

Breas t  cancer  i s  recognized as  one of  the  s ignif icant  causes  of  

cancer  dea th  in  the  United S ta tes .  Because o f  the  importance of  ea r ly  

detect ion in control  and survival ,  an  increased emphasis  on the use of  

mammography has  occurred.  This  technique has  improved considerably,  
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especial ly  with  respect  to  lowering exposure  per  examinat ion with  the 

development  of  low- dose mammography and xeroradiography;  however ,  even 

a t  the current  s t a t e  of  the a r t  these t echn iques  resul t  in  a dose of  

several  r ads  t o  each b reas t  fo r  a typical  examinat ion.  Whereas  the  

technique i s  jus t i f ied to  examine symptomatic  women a t  any age ,  t he  use 

o f  mammography to  screen asymptomatic  women i s  s t i l l  being ser iously 

examined by s e v e r a l  groups,  in  par t icular  the  Nat ional  Cancer  Inst i tute  

and the  American Cancer  Society .  Asymptomatic  women a r e  def ined as  

those without  complaint ,  wi thout  his tory,  wi thout  physical  f indings,  

and without  a s t rong family his tory o f  b reas t  cancer .  Symptomatic  

women a re  those  who exhibi t  a palpable  b reas t  mass ,  have skin changes,  

o r  have a s ignif icant  genet ic  or  endocrinologic  predisposi t ion to  

carcinoma of  the b reas t .  

The American Col lege of Radiology formed a commi t t ee  on 

mammography which recent ly  evaluated mammography data  accumulated f rom 

the Heal th  Insurance Plan in  New York and t h e  Nat ional  Cancer  

Inst i tute .  On the bas i s  of  t h i s  evaluat ion,  the  Committee recent ly  

made  recommendat ions  on mammography screening to  the  U.S. Food and Drug 

Adminis t ra t ion 's  Medical  Radiat ion Advisory Committee fo r  women in  

three age  ca t ego r i e s  (7). 

On the  ba s i s  of  the  ACR f indings,  i t  i s  recanmended that  

mammography should not  be used rout inely to screen asymptomatic  women 

under  the  age  o f  35 fo r  b reas t  cancer .  I t  i s  fur ther  recommended tha t  

mammographic  technique cont inue to  be evaluated to  obtain  procedures  
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tha t  represent  an appropriate  balancing between low exposures and 

diagnost ic  accuracy.  

Current  da ta  on the effect iveness of  mammographic screening for  

b reas t  cancer  in asymptomatic  women between the  ages o f  35  and 50 i s  

insuff icient  a t  this time to  determine if  such screening i s  just i f ied.  

The eff icacy of  rout ine mammographic examinat ions for  this  age group i s  

present ly being studied through a joint  screening project  of  the 

American Cancer  Society and the National  Cancer  Inst i tute .  Because of  

the continuing development  of  new information on mammography,  Federa l  

agencies  should periodical ly evaluate data from this  s tudy and o the r s  

in developing screening policies  for  this  age group.  

Screening in asymptomatic  women over  50 years  of  age  appears  

just i f ied a t  th is  t ime.  

Cancer Patient Evaluations 

In many health ca re  faci l i t ies  i t  i s  common pract ice fo r  cancer  

pat ients  t o  receive extensive x- ray studies  as  part  of  their  t reatment  

planning and fol lowup.  Bagley,  e t .  a l . ,  have repor ted  the 

effect iveness o f  several  s tudies  in managing the t reatment  of  cancer  

pat ients  admit ted to  the National  Inst i tutes  of  Heal th (8) .  Their  

f indings indicate that  once the primary diagnosis  was made  and 

confirmed for  some cancers ,  the resul ts  of  rout ine x- ray studies  such 

as  a barium enema and an upper GI s e r i e s  were  found to  have l i t t l e  

inf luence in the  t reatment  of  the pat ient .  These f indings a l so  suggest  

that  the  yield of  certain x- ray examinat ions is  too  low to  just i fy 
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their  use  as  a general  screening too l  for  cancer  evaluat ion.  Al though 


any s tudy that  would a s s i s t  in  the  control  of  cancer  in  a pat ient  can 


be  just i f ied,  such examinat ions  should be  general ly  product ive in  the  


c a r e  and fol lowup of a pat ient .  For  this  reason,  Fede ra l  f a c i l i t i e s  


should per iodical ly  evaluate  exis t ing protocol  s tudies  t o  e s t ab l i sh  


those  tha t  a r e  appropria te  for  evaluat ing pat ients  with  carcinomas.  In  


t h i s  respect ,  the  American Col lege  of  Surgeons recent ly  recommended 


tha t  t umor  commi t t ees  be es tab l i shed  to  per iodical ly  review cancer  


evaluat ions  and management  (9) .  


Dental  Radiography 


One of  the  mos t  common radiographic  procedures  an individual  i s  

l ikely to  receive as  a par t  o f  hea l th  c a r e  i s  a dental  x ray.  A l a rge  

port ion o f  the  U.S.  populat ion v is i t s  a dent is t  one o r  more  times each  

year  for  routine checkups and associated dental  c a r e .  The 1970 X ray 

Exposure  Study est imated that  661 mil l ion radiographic  films were  

produced in  1970 and of this  number  279 mil l ion were  dental  films ( 1 ) .  

A patient  present ing himself  t o  a dent is t  has  a good chance of  

receiving a dental  x ray even though he may have no immedia te  dental  

problems.  A s tudy of  dental  radiography in Nashvi l le ,  Tennessee 

indicated tha t  57 percent  of  t he  f ac i l i t i e s  surveyed rout inely do 

interproximal  examinat ions  each  year  on regular  pat ients  and 21 percent  

do a ful l-mouth s e r i e s  every 1 to  3 years ;  on new pat ients  58 percent  

rout inely do  interproximal  examinat ions  and 64 percent  select ively do a 

ful l- mouth s e r i e s  (10) .  The mean exposure  per  f i lm in  the Nashvi l le  
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s tudy was 542 mR in 1972;  af ter  an educat ional  program the mean dropped 

to  340 mR per  f i lm,  indicat ing the value of  careful ly  control led 

procedures  in  reducing pat ient  exposure  due to  dental  radiography.  

Because of  the  increased use of  dental  radiography in  the  U.S. i t  

appears  reasonable  to  conclude that  every effor t  should be exer ted to  

opt imize the  exposure  per  f i lm and the number  of  f i lms p e r  examinat ion.  

The proper  decis ion to  use  x- ray s tudies  in  dental  examinat ions  

should be based on a requirement  for  proper  diagnosis  o r  def ini t ion of  

d i s ea se  and the number  of  radiographs should be the minimum necessary 

to  obtain  the essent ia l  d iagnost ic  informat ion (11).  I t  i s  recommended 

that  dental  radiographs be taken only af ter  a dent is t  has  examined the  

pat ient  and es tabl ished by cl inical  indicat ion the need fo r  the  x- ray 

examinat ion;  nei ther  a ful l  mouth s e r i e s  nor  a bi tewing s e r i e s  i s  

jus t i f ied a s  p a r t  of  per iodic  prevent ive dental  c a r e .  This  r ecom­

mendat ion is  consis tent  with  those  of  the  A m e r i c a n  Dental  Associat ion 

which a l so  decidely disagrees  with any requirement  to  provide p o s t ­

ope ra t ive  radiographs a s  proof  of  services  rendered (12).  

Dental  radiography may be just i f ied for  forensic  purposes for  

cer ta in  high r i sk  groups such as  mil i tary personnel .  In  such 

ci rcumstances  i t  may be desirable  to  obtain  a ful l  mouth radiograph of  

the  teeth  and jaw s t ructure .  

Self-referral Examinations 

A 1970 s tudy indicates  that  approximately 30% of  the  medica l  x- ray 

examinat ions  in  the  U.S. we re  performed by non- radiologic  c l inic ians  
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( 1 ) .  Some examinat ions  pe r fo rmed  by non- radiologis ts  may occur  because 

o f  the  convenience of  having the x- ray uni t  and the p a t i e n t  in  the  same 

locat ion,  o r ,  in  the  ca se  of  c ivi l ian contract  s e r v i c e s ,  need to  

just i fy  the  equipment  purchased or  maintenance c o s t s .  Se l f - r e f e r r a l  

examinat ions  a re  f requent ly  pe r fo rmed  by equipment  operators  lacking 

adequate  t ra ining and physician supervis ion by cl inic ians  with 

inadequate  radiologic  experience.  

Pat ients  a r e  somet imes  referred to  another  heal th  c a r e  faci l i ty  

fo r  medical  ca re  and previous x- ray examinat ions  conducted a t  the  f i rs t  

faci l i ty  will be  repeated.  In  a pr imary c a r e  faci l i ty ,  only the 

s tudies  needed for  appropria te  referral  should be performed.  When 

examinat ions  have been conducted pr ior  to  r e f e r r a l ,  these  x- ray films 

should accompany the pat ient  to  minimize the need fo r  addi t ional  

diagnost ic  x- ray examinat ions  and resul t ing pat ient  exposure  (13).  

Unnecessary radiat ion exposure  caused by s e l f - r e f e r r a l  pract ices  

general ly  need not  occur  in  Federal  heal th  ca r e  insta l la t ions  where  

faci l i t ies  s taffed by radiologis ts  a re  normally  provided.  Except ions  

could be  smal l  operat ional  uni ts  such a s  ships ,  f ie ld  uni ts ,  o r  

i so la ted  s ta t ions  where the  normal  work load does  not  jus t i fy  a s taff  

radiologis t .  Thus,  the  conduct  of  s e l f - r e f e r r a l  x- ray examinat ions  

should be  permit ted only fo r  a physician whose  qual i f icat ions  to  

supervise ,  perform,  and interpret  diagnost ic  radiologic  procedures  have 

been demonstrated to  the appropria te  authori t ies .  
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I t  i s  recognized that  l imi ted  self- referral  type examinat ions  a r e  

performed in  Federal  medica l  centers  in  cer ta in  c l inical  special t ies .  

In  such s i tuat ions ,  the examinat ions  performed should be unique to  the  

special ty .  Such examinat ions  should be  performed only by qual i f ied 

personnel  and peer  review p o l i c i e s  should exis t  t o  a s s i s t  in  

e l iminat ing unproduct ive pract ices .  

Self- referral  pract ices  in  contract  c ivi l ian faci l i t ies  should be 

prohibi ted s ince such pract ices  have been shown to  lead to  

overut i l izat ion (14).  Except ion may be  made  in  r emo te  a reas  where  no 

pract icable  a l ternat ive exis ts .  



PROCEDURAL CONSIDERATIONS 


Although the la rges t  reduct ion in  rad ia t ion  exposure  i s  to  prevent  

the  order ing of  an unproduct ive x- ray examinat ion,  pat ient  exposure  can 

a l so  be reduced by the diagnost ic ian by careful  considerat ion of  the  

numbers  and types  of  radiographs to  be taken during the examinat ion 

(15) .  These considerat ions  can a l so  be  c l a s s i f i ed  as  prescr ipt ion 

decis ions .  In conduct ing x- ray examinat ions ,  therefore ,  the 

diagnost ic ian should be  capable  o f  making the  bes t  diagnosis  possible  

and be  aware of  the quant i ty  and potent ia l  r isk  of  the  radiat ion he  i s  

adminis ter ing.  


General  Considerat ions  and Review Plans  


Each x- ray examinat ion should be  as  object ive- related as  possible  

to  accompl ish  the diagnosis  with t he  minimum amount  of  exposure .  Mos t  

x- ray depar tments  es tabl i sh  a s e t  of  s tandard examinat ion procedures  

which specify  the  number  and types  of  radiographic  views to  be  taken 

when the procedure i s  performed.  A per iodic  review of  a l l  s tandard 

examinat ion procedures  should be  performed to  determine i f  t he  

es tabl ished rout ine i s  achieving the  ob jec t ives  and whether  

modif icat ions  a re  warranted.  Cont inuat ion o f  a s tandardized 

examinat ion procedure should be  predicated on  sat isfying the fol lowing 

c r i t e r i a :  a )  the  eff icacy of  t h e  examinat ion i s  suff ic ient ly  high to  

assure  that  the diagnosis  could not  have been made with  less r isk  by 

o ther  non- radiological  means or a lower  number  o f  views,  b)  
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considerat ion of  the  previous s imilar  examinat ions  performed with 

mult iple  views establ ished that  in  a s ignif icant  number  of  the  c a s e s  

a l l  v iews were  necessary for  the  diagnoses  rendered,  and c )  the  yield  

of  the examinat ions  offsets  the  radiat ion exposure  de l ivered .  

A per iodic  review of  s tandard operat ing procedures  should be  made 

a t  l ea s t  annual ly  by the appropria te  medical  o r  dental  s taff  c o m m i t t e e  

with  the advice of  referr ing physicians .  Such rev iews  should consider  

the  consensus and advice of  profess ional  s o c i e t i e s  concerning the  

eff icacy of radiologic  exams.  

Minimum Number  of  Examinat ions  and Views 

A wri t ten out l ine  containing the minimum number  of  v iews to  be  

obtained for each  requested examinat ion should be  made avai lable  t o  

each  cl inic ian and equipment  operator  in  every radiology faci l i ty .  

Beyond the  specif ied minimum views,  t he  examinat ion should be 

individual ized according to  a pat ient ' s  needs.  

All examinat ions  should be ta i lored to  the  individual  depar tment  

taking into  account  the  equipment  avai lable .  In  some  instances ,  

ce r t a in  examinat ions  should be  done only on cer ta in  types  of  equipment .  

The out l ine  of  procedures  should indicate  who may authorize  

deviat ions  f rom the  s tandard s e t  of  v iews  for  any examinat ion.  Every 

effor t  should be  made  to  reduce to  a minimum the number  of  s tandard 

views for  any examinat ion.  The necessi ty  o f  addi t ional  v iews,  such as  

comparison views,  should be determined by the radiological  

diagnost ic ian.  Fol low- up for  examinat ions  should be  done a t  reasonable  
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t ime intervals  so that  s ignif icant  changes in cl inical  information are 


obtained for making proper decisions on continuation or al terat ion of 


the management of  the patient .  


Patient History and Physical Condition 


whenever possible a radiologist  should review all  examination 

requests  requiring f luoroscopy or mult iple f i lm studies,  especial ly 

those associated with tomography or scanning techniques,  before the 

examination is  given and preferably before i t  is  scheduled (16).  For 

this  reason,  i t  is  important  that  a thorough and accurate patient  

history be included with each examination request .  Based upon a review 

of the history and previously documented studies,  the radiologic 

diagnostician should direct  the examination to obtain the diagnostic 

objective stated by the referring cl inician through the addit ion,  

substi tut ion or delet ion of views.  I t  is  preferable that  changes in 

the examination be done in consultat ion with the requesting cl inician.  

Another means by which the radiologic diagnostician may reduce 

patient  exposure is  to avoid any repeat  examinations due to improper 

patient  preparat ion for  contrast  media studies.  Miller  has reported 

that  poor bowel preparat ion is  a frequent cause of  marginal  or  repeated 

contrast  media studies of  the lower GI tract  (17).  The radiology 

department can minimize the number of  marginal  s tudies by inst i tut ing 

appropriate pre- examination procedures (13).  These procedures should 

include assuring that  patients  have had the appropriate laxatives and 

enemas prior  to performing contrast  media studies of  the lower GI 
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t r ac t .  I t  may a l so  be advantageous to  place bedridden,  e lder ly ,  o r  

const ipat ion- prone pat ients  on low- residue diets  several  days be fore  

schedul ing the s tudies .  Determinat ion that  a pat ient  has  had previous 

surgery before  GI t r ac t  examinat ions  could a l so  help minimize the  

number  o f  marginal  s tudies .  Similar ly ,  the  pr ior  determinat ion that  a 

pat ient  had taken any prescr ibed o ra l  contras t  media  would prevent  

unnecessary re takes  of  such s tudies .  



EQUIPMENT CONSIDERATIONS 

Once the physician o r  dent is t  determines that  the  prescript ion of  

an x- ray examinat ion i s  warranted fo r  diagnost ic  purposes,  o the r  

factors  become  important  in  l imit ing pat ient  exposure.  These f ac to r s  

a r e  the design of  good x- ray equipment ,  equipment  use,  and the  

assurance that  equipment  operators  have received adequate t raining to  

per form the  examinat ion without  unnecessary exposure to  himself  o r  the 

pat ient .  

Equipment  Use Po l icy  

The ut i l izat ion and supervision pol icy of  medical  and dental  x- ray 

equipment  should be  approved by the responsible  faci l i ty  authori ty upon 

the recommendations of  medical  and dental  s taff .  

Cr i te r ia  for  the supervision of  medical  x- ray equipment  should 

a l so  be establ ished in each  faci l i ty  in  a wri t ten pol icy.  The formal  

pol icy should be reviewed annual ly by medica l  s taff  commi t t ees  and by 

those  departments  whose members  have privi leges in  radiology.  The 

defini t ion of  pr ivi leges in  radiology should be  made in t e rms  of  the 

needs of  the pat ients  served by that  faci l i ty ,  recognizing that  the  

avai labi l i ty  of  opt imally t rained physicians and the  varying levels  o f  

service and t raining will make each  circumstance different .  

Types of  medical  personnel  el igible  fo r  ut i l izat ion of  x- ray 

equipment  may be c l a s sed  as  physicians,  anci l lary personnel ,  and 

radiological  technologists .  El igible  physicians include rad io log i s t s  
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and  other  physicians  g ran ted  pr ivi leges  in  radiology.  Such pr ivi leges  

might  include the use of  x- ray equipment  by cardiologis ts  for  ca rd iac  

catheter izat ions  and by dent is ts  o r  podiatr is ts  a s  par t  of  their  

pract ice .  Before  physicians  and dent is ts  a r e  granted radiology 

pr ivi leges  they should have received adequate  t ra ining in  equipment  use  

and  radiat ion protect ion.  However ,  specif ic  protocols  es tabl ishing the  

limit of  radiology pr ivi leges  t o  specif ied types  of  physicians  o r  

dent is ts  should be  par t  of  the wri t ten pol icy s ta tement .  

The use of  x- ray equipment  by anci l lary personnel  such as  

radiat ion physicis ts  and repairmen should be  l imited to  tes t ing and 

evaluat ing equipment  performance.  

Radiographic  technologis ts  a r e  by far  the  largest  group to  

direct ly  ut i l ize  x- ray equipment .  El igibi l i ty  t o  operate  general  

purpose x- ray equipment  should be granted only t o  regis tered (ARRT) 

technologis ts  o r  those with equivalent  t ra ining.  Technologis ts  in  

t ra ining should be  e l igible  to  ut i l ize  equipment  only while under  the  

supervis ion of  a regis tered technologis t .  "Limited pr ivi lege" 

technologis ts  not  having regis t ra t ion,  equivalent  t ra ining,  o r  

supervis ion by a regis tered technologis t  may perform se l ec t ed  

examinat ions  under  the  direct  supervis ion of  physicians  granted 

radiology pr ivi leges .  "Limited pr ivi lege" technologis ts  include those 

who perform single  o r  l imited s tudies  such as  operat ing a photo- t imed 

chest  uni t .  
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The ut i l izat ion of  dental  x- ray equipment  should be  under  the  

supervis ion o f  a l icensed dent is t .  Dental  ca re  personnel  such as  

dent is ts ,  dental  hygenis ts ,  dental  ass is tants ,  and dental  technologis ts  

should only perform dental  x- ray examinat ions  af ter  proper  t ra ining.  

The t ra ining should include proper  tube posi t ioning and f i lm placement ,  

technique select ion,  film processing techniques ,  and a thorough review 

of  radiat ion protect ion pr inciples ,  The t ra ining in  f i lm processing i s  

t o  be  s t ressed s ince a common e r r o r  in  dental  radiography i s  to  

overexpose and underdevelop a film, thus  leading to  excessive pat ient  

exposure .  

Other  medica l  personnel  such as  nurses  and laboratory 

technologis ts  should not  be  e l ig ib le  to  operate  x- ray equipment .  Their  

use  o f  such equipment  could be warranted only in  a l i fe  saving o r  

threatening s i tuat ion during which qual i f ied personnel  a s  specif ied 

above a re  not  avai lable  to  perform the  examinat ion.  

General  Radiographic  Equipment  

The Nat ionwide Evaluat ion of  X- ray Trends survey has  demonstrated 

that  the  same technique f ac to r s  used with different  x- ray generators  

may produce widely varying pat ient  exposures .  Thus,  the  performance of  

x- ray equipment  ut i l ized for  diagnost ic  x- ray procedures  i s  an 

important  factor  in  l imit ing pat ient  and operator  exposure .  The 

Federal  Diagnost ic  X-Ray Equipment  Performance S tandard  (21 CFR 

Subchapter  J )  requires  that  x- ray equipment  manufactured af ter  August  

1 ,  1974,  be  cer t i f ied by manufacturers  to  comply with performance 
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standards issued by the U.S.  Department  of  Heal th,  Educat ion,  and 

Welfare  pursuant  to  the Radiat ion Control  fo r  Heal th and Safety Act o f  

1968 (PL 90- 602).  

All Federal  heal th  ca r e  faci l i t ies  which per fo rm diagnost ic  x- ray 

examinat ions should,  as  soon as  readi ly achievable,  ut i l ize  medical  and 

dental  x- ray equipment  that  conforms to  the requirements  of  21 CFR 

Subchapter  J .  I t  i s  possible  to  obtain var iances fo r  special  medica l  

and dental  x- ray equipment  purchased af ter  August  1 ,  1974; however ,  

Federa l  use of  this  var iance should be minimized.  

All exis t ing,  non- cert i f ied equipment  being used i s  not  

necessar i ly  substandard.  In  order  to  preclude substant ial  economic 

c o s t s  involved with l a rge- sca le  replacement  o r  r e t ro f i t  of  a l l  non­

ce r t i f i ed  equipment ,  while s t i l l  providing fo r  the  el iminat ion of  

equipment  which i s  determined to  be  sub- standard with reference to  

current ly accepted radiat ion safety s tandards,  i t  i s  recommended that  

a l l  non- cert i f ied medical  and dental  x- ray equipment  mee t  the c r i t e r i a  

in  par ts  F.4, F.5, F.6,  and F.7 o f  "Suggested S ta te  Regulat ions for  

Control  o f  Radiat ion (18) ."  Whereas  the above c r i t e r i a  do  not  mee t  the 

r igid requirements  fo r  cer t i f icat ion according to  the Federal  

performance s tandard,  they provide adequate  conformance with those  

pa rame te r s  which a f f ec t  radiat ion protect ion of the pat ient  and 

opera to r .  Assurance that  the x- ray generator  mee t s  the  "Suggested 

S ta te  Regulat ions fo r  Control  of  Radiat ion" can be demonstrated with 

t e s t  equipment  considerably l e s s  complex than that  required to  
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demonstrate  compliance with  the  equipment  pe r fo rmance  s tandards  fo r  x-

ray equipment  required by 21 CFR Subchapter  J .  

Cer ta in  sect ions  o f  the x- ray equipment  performance s tandard 

provide fo r  planned obsolescence,  such as the  provis ion which permits  

the  use o f  non- cer t i f ied components  a s  replacement  i t e m s  in  equipment  

manufactured be fo re  August  1 ,  1974.  Although such use of  non- cert i f ied 

replacement  components  i s  permit ted unt i l  August  1 ,  1979,  their  u se  

should be  just i f ied.  Stockpi l ing o f  e i the r  x- ray equipment  o r  

components  should a l so  be  minimized,  s ince the technological  advances  

in  x- ray equipment  tends to  preclude i t s  use .  

To insure  that  x- ray equipment  used i s  jus t i f iably representat ive 

o f  present  day technological  advances ,  authori t ies  should develop and 

per iodical ly  review a planned replacement  schedule  for  a l l  types  of  

diagnost ic  x- ray equipment  used in  their  programs.  

Fluoroscopic Equipment  Policy 

x- ray equipment  should not  exceed the  medica l  miss ion  of  the  

f ac i l i t i e s ,  i . e . ,  f luoroscopy should not  be  avai lable  in  f ac i l i t i e s  

where qual i f ied medical  personnel  a r e  not  ass igned.  This will s e rve  to  

deter  one source of  unproduct ive radiat ion exposure.  

Al though the  aggregate  populat ion dose  i s  l a rge r  f rom the  use of  

general  purpose diagnost ic  equipment ,  the  highest  exposures  t o  

individuals  a re  general ly  associated with f luoroscopic  examinat ions .  

Fluoroscopic  examinat ions  require  large exposure  r a t e s  for  per iods  of  

time long enough to  observe dynamic changes;  thus,  i t  i s  of  utmost  
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importance that  Federal  heal th  c a r e  f ac i l i t i e s  give par t icular  

a t tent ion to  minimizat ion of  f luoroscopic  examinat ions .  

Because the reduct ion of pat ient  exposure  i s  considerable  and the 

addi t ional  c o s t  of  image- intensif ied uni ts  i s  jus t i f iable ,  f luoroscopic  

uni ts  which do not  contain  image- intensif icat ion systems should not  be 

used.  The re tent ion o f  older  non- image intensif ied uni ts  for  the  

reason that  they may not  be  used with great  f requency should not  be  

permit ted because the pat ient  exposure  r a t e s  a re  an order  of  magni tude 

greater  than intensif ied uni ts .  I f  t h e  medical  miss ion requires  

f luoroscopy,  only image- intensif ied uni ts  operated by those with 

demonstrated competence should be  permit ted.  

Special ized procedures  (hip  replacements ,  t ransphenoid 

hypophysectomy,  biopsy and cannul izat ions  via  f ibro opt ic  scopes)  may 

require  f luoroscopic  ass is tance.  In  order  to  provide f luoroscopic  

ass is tance for  such special  procedures  and to  minimize pat ient  

exposure ,  non- radiological  special is ts  such as  or thopedis ts ,  

neurosurgeons,  gastroenterologis ts ,  cardiologis ts ,  chest  surgeons,  e t c .  

should where pract icable  only use equipment  with e lectronic  image 

holding features  such as  pulsed video- hold o r  equipment  with s imi la r  

low- exposure  features .  The advantage of such uni ts  i s  that  the  

radiat ion exposure  i s  about  one- twent ie th  of  that  f rom cont inuous 

f luoroscopy and yet  the  image  i s  adequate .  

Non- radiologis ts  who operate  a special  f luoroscopic  uni t  should 

take a course  of  ins t ruct ion in  radiat ion safety  which m e e t s  guidel ines  
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establ ished by responsible  authori ty  and demonstrate  competence in  the 

use of  th is  equipment .  Such courses  o f  ins t ruct ion should be 

considered as  a s tandard par t  of  the  t ra ining program for  physicians  

who may have  occasion to  use  such equipment  in  their  pract ice .  Use of  

pulsed video- hold o r  s imi la r  dose- saving spec ia l  equipment  should be 

approved by a senior  radiologis t  in  order  to  prevent  use  of  such uni ts  

for  s tudies  o the r  than those  for  which they were  designed.  
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