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Me dical Im aging: Conce rns  and Appropriate  Us e  Crite ria
Curre nt e ra is  h allm ark e d by h um ongous  de ve lopm e nt in m e dical im aging w h ich  include s  both
radiation bas e d radiological and nucle ar m e dicine  proce dure s  and non-radiation bas e d proce dure s
lik e  ultras ound and m agne tic re s onance  im aging (MRI). Me dical im aging h as  s ignificantly im prove d
th e  q uality of h e alth  care  by m ak ing it s afe r by providing le s s  invas ive  m e th ods  for diagnos is  and
tre atm e nt. It is  im pe rative  th at radiologis ts  and nucle ar ph ys icians  w h o h ave  im aging-focus e d
e ducation m us t be  traine d and h ave  e xpe rie nce  to provide  patie nts  w ith  th e  s afe s t, m os t e ffe ctive
m e dical im aging w ith  m os t accurate  diagnos tic inte rpre tations . Appropriate  us e  of m e dical im aging
re m ains  a corne rs tone  of h igh  q uality m e dical care . In re ce nt ye ars  th e re  h as  be e n grow ing but valid
conce rns  ove r th e  de le te rious  e ffe cts  of ioniz ing radiations  and m orbidity as s ociate d w ith  inje cte d
contras t and radioph arm ace uticals . Due  to th e s e  conce rns , appropriate  us e  crite ria h ave  be e n
publis h e d by various  profe s s ional s ocie tie s , e ncom pas s ing th at pote ntial be ne fits  s h ould outw e igh e d
th e  ris k  of im aging proce dure  th at is  be ing pe rform e d.
Th e re  h as  be e n an unpre ce de nte d incre as e  in utiliz ation of radiation bas e d radiological and nucle ar
m e dicine  proce dure s  in Unite d State s  as  com pare d to re s t of th e  w orld. According to a re port, in
2006, 380 m illion radiologic proce dure s  and 18 m illion nucle ar m e dicine  proce dure s  w e re  pe rform e d
in th e  Unite d State s .1 To h igh ligh t th e  dis proportionate  us e , U.S. pe ople  m ak ing 4.6%  of global
population h ad approxim ate ly 50%  of all nucle ar m e dicine  proce dure s  w orldw ide .2 Due  to ove rw h e lm ing
us e , th e re  h as  be e n a s ixfold incre as e  (from  0.5 to 3.0 m illis ie ve rts , m Sv) in annual radiation dos e
from  19 80 to 2006 to an Am e rican.1 On contrary during th e  pas t 30 ye ars , th e  natural back ground
radiation dos e  to an Am e rican (2.4 m Sv annual pe r capita) h as  re m aine d unch ange d.1 A s tudy
publis h e d in 2009  illus trate d im pact of th is  radiation e xpos ure  by s tating th at 02%  of all future  cance rs
cas e s  w ill lik e ly com e  from  pre vious  CT e xpos ure  and re s ulting in approxim ate ly 15,000 de ath s
annually in Unite d State s .3 Anoth e r s tudy publis h e d by Sm ith  e t al, s h ow e d a 13-fold diffe re nce
be tw e e n th e  low e s t and h igh e s t am ounts  of radiation e xpos ure  for e ach  s tudy protocol, e ve n w ith in
th e  s am e  ins titutions  and acce ntuate s  th e  h az ard of unde re s tim ating th e  cum ulative  ris k  of de ve loping
cance r for an individual patie nt.4

Th e re  is  als o grow ing conce rns  ove r m orbidity as s ociate d w ith  contras t m ate rials  us e d in radiology
and MRI. Fortunate ly th e  m orbidity or s ide  e ffe cts  as s ociate d w ith  radioph arm ace utical us e d in
nucle ar m e dicine  are  ve ry uncom m on. Side  e ffe cts  of radiograph ic contras t m e dia range  from  a m ild
inconve nie nce , s uch  as  itch ing (incide nce  of <3% ), life -th re ate ning cardiac arrh yth m ias  (i.e . ve ntricular
tach ycardia), ove rt bronch os pas m , larynge al e de m a, cardiac failure  and los s  of cons cious ne s s ,
pulm onary e de m a, s e iz ure s , s yncope  (Mortality <1 de ath  pe r 100000 patie nts ).5 Contras t-induce d
ne ph ropath y (CIN) is  a w e ll-k now n adve rs e  re action as s ociate d w ith  th e  us e  of intrave nous  or intra-
arte rial contras t m ate rial. It h as  an incide nce  of about 3%  for outpatie nts  w ith  cre atinine  cle arance
>45 m l/24 h r but accounts  for 12%  of h os pital acq uire d acute  re nal failure .6 Ne ph roge nic s ys te m ic
fibros is  (NSF) is  ch aracte riz e d by s cle rode rm a-lik e  tis s ue  ch ange s  in th e  s k in, inte rnal organs , e ye s ,
and blood ve s s e ls . Gadolinium -bas e d m agne tic re s onance  im aging (MRI) contras t age nts  are
as s ociate d w ith  th e  incide nce  of ne ph roge nic s ys te m ic fibros is .7 It could occur w ith  all gadolinium
age nts , but line ar, ionically ch arge d s tructure s  are  at h igh e s t ris k  of de pos ition of toxic gadolinium
caus ing NSF.8

To addre s s  th e s e  is s ue s , Inte rnational Atom ic Ene rgy Age ncy (IAEA) h as  is s ue d policy of jus tification
and optim iz ation for radiation bas e d proce dure s . Sim ilarly various  profe s s ional s ocie tie s  h ave  als o
publis h e d appropriate  us e  crite ria (AUC) to be  practice d by th e  radiologis ts , nucle ar ph ys icians  and
re fe rring ph ys icians . Th e s e  crite ria s tre s s  upon th e  im aging facilitie s  to look  for jus tification of
re q ue s te d proce dure  in th e  clinical s ce nario and if be ne fits  doe s  not outw e igh  th e  ris k s , th an a s afe r
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proce dure  or s am e  proce dure  w ith  m odifie d protocol m us t be  offe re d. H ow e ve r, if be ne fits  outw e igh
th e  ris k s  as s ociate d w ith  a s pe cific proce dure , th an proce dure  m us t be  done  in an optim iz e  protocol
to h ave  com ple te  and pe rtine nt clinical inform ation. By adopting a policy of "Righ t te s t for Righ t
patie nt at Righ t tim e  in a Righ t m anne r e ns ure s  Righ t outcom e " th e s e  re al im aging re late d conce rns
could be  addre s s e d in a s ucce s s ful m anne r.

REFERENCES:

PJR April - June 2017; 27(2)

Mas e e h  uz Z am an,1 Nos h e e n Fatim a,2 Are e ba Z am an,3 Sidra Z am an,3 Unaiza Z am an3

1 De partm e nt of Radiology, Aga K h an Unive rs ity H os pital (AKUH ), Karach i, Pak is tan
2 De partm e nt of Radiology, Dr. Solim an Fak e e h  H os pital, Je ddah , Saudi Arabia.
3 Dow  Me dical Colle ge  / Dow  Unive rs ity of H e alth  Scie nce s , Karach i, Pak is tan.

Me ttle r FA Jr, Bh argavan M, Faulk ne r K, e t al. Radiologic and nucle ar m e dicine  s tudie s  in th e
Unite d State s  and w orldw ide : fre q ue ncy, radiation dos e , and com paris on w ith  oth e r radiation
s ource s  - 19 50-2007. Radiology. 2009 ; 253(2): 520-31.

Crow nove r BK, Be pk o JL. Appropriate  and Safe  Us e  of Diagnos tic Im aging. Am e rican Fam ily
Ph ys ician 2013; 87(7): (w w w .aafp.org/afp)

Be rrington de  Gonz ále z  A, Mah e s h  M, K im  KP, e t al. Proje cte d cance r ris k s  from  com pute d
tom ograph ic s cans  pe rform e d in th e  Unite d State s  in 2007. Arch  Inte rn Me d. 2009 ; 169 (22):
2071-7.

Sm ith -Bindm an R, Lips on J, Marcus  R, e t al. Radiation dos e  as s oci¬ate d w ith  com m on com pute d
tom ograph y e xam inations  and th e  as s ociate d life tim e  attributable  ris k  of cance r. Arch  Inte rn
Me d. 2009 ; 169 (22): 2078-86.

J. Singh  and A. Daftary, “Iodinate d contras t m e dia and th e ir adve rs e  re actions ,” Journal of Nucle ar
Me dicine  Te ch nology 2008; 36(2): 69 -76.

Andre ucci M , Solom on R, Tas anarong A. Side  Effe cts  of Radiograph ic Contras t Me dia:
Path oge ne s is , Ris k  Factors , and Pre ve ntion.  BioMe d Re s e arch  Inte rnational 2014; h ttp://dx.doi.org/
10.1155/2014/741018

Sch laude ck e r JD, Be rnh e is e l CR. Gadolinium -as s ociate d ne ph roge nic s ys te m ic fibros is . Am
Fam  Ph ys ician. 2009 ; 80(7): 711-4.

Pe raz e lla MA. Curre nt s tatus  of gadolinium  toxicity in patie nts  w ith  k id¬ne y dis e as e  [publis h e d
corre ction appe ars  in Clin J Am  Soc Ne ph rol. 2009 ;4(4):866]. Clin J Am  Soc Ne ph rol. 2009 ;
4(2): 461-9 .

1.

2.

3.

4.

5.

6.

7.

8.


