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Introduction

“To e rr is  h um an” is  one  of th e  olde s t prove rbs  in
Englis h  language  and a unive rs al truth  th at is  appli-
cable  to h um an race  of all age s . Alth ough  h um an
e rror can ne ve r be  totally e lim inate d, ye t th e re  are
s om e  ins tance s  w h e re  h um an e rror can h ave  ve ry
grave  cons e q ue nce s  and it is  de s irable  th at th e y
s h ould be  m inim iz e d as  m uch  as  pos s ible . A s tudy
pe rform e d at Joh n H opk ins  Unive rs ity Sch ool of
Me dicine  re porte d th at about 250,000 pe ople  die
e ach  ye ar in th e  US due  to m e dical e rrors . Th e s e
m e dical e rrors  cons titute  th e  th ird le ading caus e  of
de ath  in th e  Unite d State s .
Radiologis t Le o H e nry Garland (19 03 - 19 66) w as  th e
pione e r to e valuate   radiologic e rrors . Th e  pre vale nce
rate  of th e s e  e rrors  by radiologis ts  doe s  not appe ar
to h ave  ch ange d s ince  th e y w e re  firs t e s tim ate d in
19 60. Today, th is  rate  is  around 10 to 15 pe rce nt.1 A
re vie w  m ade  in 2001 re porte d th at th e  pre vale nce  of
clinically s ignificant e rrors  in radiology w as  in th e
range  of 2 to 20 pe rce nt.2 Approxim ate ly, 1 billion
annual radiological e xam inations  are  pe rform e d and
m os t of th e  re s ulting im age s  are  inte rpre te d by
radiologis ts . If th e s e  inte rpre tations  carrie d an ave rage
e rror rate  of only 4%  (th e  low e s t e s tim ate  for th e  rate
of radiologic e rror) th is  w ould be  approxim ate ly 40
m illion radiologis t e rrors  pe r ye ar.1 In a re ce nt s tudy
of s e cond re adings  pe rform e d by e xpe rie nce d abdo-
m inal im aging radiologis ts , th e y dis agre e d w ith  e ach
oth e r m ore  th an 30%  of th e  tim e  and dis agre e d w ith
th e m s e lve s  m ore  th an 25%  of th e  tim e .3

In th is  article , w e  w is h  to h igh ligh t th e  com m on caus e s
of radiological e rrors  and to give  s ugge s tions  to
de cre as e  pos s ible  e rrors  in radiology re ports  in orde r
to im prove  patie nt care  and s tandards  of re porting.
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COMMON ERRORS AND STRATEGIES FOR

THEIR MINIMIZATION:

M RI, CT and ultras ound radiologic e rrors  are
cate goriz e d in four m ajor cate gorie s . Th e  pe rce ptual
e rrors  are  th e  m os t com m on am ong th e m  w ith  m is s
rate  of 60 - 80% :1,4,5

1)

a.

b.

c.

Technique or image acquisition errors:
Finding is  m is s e d be caus e  of th e  te ch nical or
ph ys ical lim itations  of th e  im aging m odality.
Contributors  to th e s e  type s  of e rrors  include
inade q uate  e q u ip-m e nt, s h ortage  of s taff or
ine xpe rie nce d s taff m e m be rs .
Artifacts: th e  im aging artifacts  or te ch nical factors
m igh t obs cure  th e  path ology due  to dis tortion of
im age  (fals e  ne gative ) or m igh t m im ic path ology.
(fals e  pos itive )
Inappropriate study: w h e n th e  indication of an
im aging te s t is  w rong and th e  capability of a
particular radiologic te ch niq ue  or m e th od m igh t
not be  able  to ans w e r th e  particular q ue s tion.
Incomplete study: w h e n th e  indication of an
im aging te s t is  abs olute ly corre ct, h ow e ve r, it doe s
not include  th e  particular are as  th at m us t be
im age d.

SOLUTIONS:

1.

2.

Traine d s taff s h ould be  h ire d or untraine d s taff
s h ould w ork  unde r dire ct s upe rvis ion of s om e
s e nior s taff m e m be r for optim iz ing patie nt care
and avoiding th e  adve rs e  outcom e .
If th e  e xam ination q uality is  not optim al, th e  nature
of th e  lim itations  and th e ir im pact on inte rpre tation
s h ould als o be  s tate d, as  w e ll as , w h e th e r th e
e xam ination ne e ds  to be  re pe ate d or w h e th e r an
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3.

4.

2)

alte rnative  m e th od w ould be  m ore  appropriate .
Adopt s tandardiz e d and optim iz e d im aging
protocols .
Re cogniz e  and corre ct im aging artifacts  by h aving
a bas ic k now le dge  of CT and MR ph ys ics . Te ch -
nicians  s h ould be  traine d accordingly.

Perceptual errors (most common type

of error):
w h e n an abnorm ality is  not ide ntifie d.
Under-reading: w h e n th e  finding is  not de te cte d.
It is  th e  m os t com m on type  of e rror.
History: w h e n a finding is  m is s e d be caus e  of an
inaccurate , incom ple te , or m is le ading clinical
h is tory.
Satisfaction of search: w h e n a finding is  m is s e d
be caus e  of failure  to com ple te  a s ys te m atic s e arch
afte r dis cove ring an abnorm ality. It is  th e  s e cond
m os t com m on type  of e rror.
Satisfaction of report: w h e n a finding is  m is s e d
be caus e  of ove r re liance  on th e  radiology re port
from  a pre vious  e xam ination.
Location: w h e n a finding is  m is s e d be caus e  it is
outs ide  th e  are a of inte re s t.
Image manipulation: w h e n a radiologis t fails  to
pe rce ive  an abnorm ality be caus e  of an inappro-
priate  w indow  (CT) or puls e  s e q ue nce  (MR).

SOLUTIONS:

1.

2.

3.

Unde r re ading can be  avoide d by m ak ing algori-
th m s  and follow ing th e m  during re porting s can.
Sys te m atic s e arch  or a s tructure d im age  e valuation
s h ould be  follow e d. A w e ll-de s igne d ch e ck lis t m igh t
re m ind radiologis ts  to tak e  a s e cond look .
Alw ays  cate goriz e  th e  re le vant im aging findings
as  s pe cifically as  pos s ible  including de s cription
of pre cis e  anatom ical location w ith  th e  h e lp of
anatom ical te rm inology s pe cific to e ach  m odality.
Alw ays  m e ntion th e  s iz e , s h ape  or e xte nt of le s ion
as  w e ll as  anatom ical /path ological ch aracte ris tics
re le vant to particular diagnos is  or tre atm e nt.
Pe rtine nt norm al findings  s h ould be  give n in re port
w h e n th e  abs e nce  of abnorm ality is  re late d to
diagnos is  or s ubs e q ue nt m anage m e nt or th e
abs e nce  of abnorm ality is  us e d for s taging of
dis e as e  proce s s .
Inte rruptions , dis tractions  and glare  affe cting th e
m onitor s h ould be  m inim iz e d.

4.

5.

6.

7.

8.

9 .

10.

11.

12.

13.

14.

15.

H um an factors  s uch  as  e xce s s ive  w ork load and
fatigue  s h ould be  avoide d to m aintain cons tant
vigilance  in inte rpre tation of s tudie s .
Cre ate  re vie w  pane l com m itte e s , particularly for
clinically s e rious  patie nts , cance r care  and for
re pe ate d/com ple x s urge ry follow  ups .
An im portant e le m e nt h e re  is  th e  double  re ading
of im age s  th at is  m ade  w ith in th e  appropriate
clinical s ce nario.
Alw ays  com m e nt on s tructure s  vis ualiz e d w ith in
th e  fie ld of vie w .
Try to addre s s  th e  clinical q ue s tions  of re fe rring
ph ys ician and give  be s t pos s ible  diffe re ntial
diagnos is . W h e n it is  not pos s ible  to ans w e r a
particular clinical q ue s tion, th e  re as on for th is
s h ould be  cle arly m e ntione d and re com m e ndations
re garding furth e r inve s tigation of follow  up s h ould
be  include d in re ports . W h e re  pos s ible , s tate  th e
m os t lik e ly s pe cific diagnos is  or a lim ite d num be r
of th e  m os t lik e ly alte rnative s  w ith  an indication
of th e ir re lative  lik e lih oods . W h e re  im aging findings
are  non-s pe cific or inde te rm inate  th is  s h ould als o
be  s tate d, and s ugge s tions  about h ow  a m ore
s pe cific diagnos is  m igh t be  re ach e d s h ould be
m ade .
Conclus ion s h ould be  pre cis e  and clinically re le vant
inte rpre tation of th e  pre vious ly de s cribe d im aging
obs e rvations , and include  a com paris on w ith
pre vious  s tudie s  w h e re  appropriate .
If findings  are  norm al or non-s ignificant, th is  s h ould
be  s tate d e xplicitly.
W h e re  th e re  is  an acce pte d clas s ification of
im aging findings  th at affe cts  m anage m e nt, th is
s h ould be  include d in th e   re port  and conclus ion.
If re port is  brie f or  le s s  com ple x,  conclus ion m ay
not re q uire  a s e parate  s e ction, but th e  clinical
radiologis t’s  inte rpre tation re m ains  an inte gral
com pone nt of re port.
Ch e ck  all re le vant h is tory. If clinically pe rtine nt
note s  are  not available , call m e dical office r tak ing
th e  h is tory or ph ys ician or re vie w  th e  patie nt’s  file
or h os pital re cord. Radiologis t s h ould go th rough
pre vious  im aging and re ports  th orough ly.
Re vie w  prior re ports  or im aging s tudie s  afte r th e
initial inte rpre tation. Inform ation from  pre vious
s tudie s  m igh t im prove  diagnos tic accuracy and
m igh t h e lp to avoid s ignificant e rrors .
Us e  appropriate  and variable  grays cale  s e ttings

a.

b.

c.

d.

e .

f.
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3)

a.

b.

c.

d.

e .

w h e n e valuating CT s tudie s  s o im age s  h ave  an
appropriate  contras t re s olution to optim iz e  th e
vis ualiz ation of path ologic findings . For e xam ple
th e  fracture s  s h ould be  e valuate d on bone  w indow .

Cognitive / interpretative errors:
w h e n an abnorm ality or a norm al variant is  s e e n
but its  m e aning or im portance  is  not corre ctly
unde rs tood, re s ulting in an incorre ct diagnos is .
Complacency / Normal variant: w h e n a clinically
unim portant finding w as  appre ciate d but attribute d
to th e  w rong caus e  (fals e  pos itive ).
Faulty reasoning: w h e n th e  finding w as
appre ciate d and inte rpre te d as  abnorm al, but
attribute d to th e  w rong caus e  (a true  pos itive  m is -
clas s ifie d).
Lack of knowledge: w h e n th e  finding is  corre ctly
ide ntifie d on th e  im age , but its  diagnos tic im por-
tance  is  m is s e d be caus e  of th e  re ade r’s  lack  of
k now le dge .
Complication: w h e n th e  finding m is s e d is  a
com plication from  a proce dure .
Prior examination: w h e n a finding is  m is s e d
be caus e  of failure  to cons ult prior s tudie s  or re ports .

SOLUTIONS:

1.

2.

3.

Be  fam iliar w ith  caus e s  of diagnos tic pitfalls  s uch
as  anatom ic blind s pots  or norm al anatom ic
variants  to re duce  a com m on caus e  of m is inte r-
pre tation. Cons ult th e  lite rature  w h e n form ulating
conclus ions  about an unk now n cas e  to form ulate
a s ufficie ntly broad range  of diffe re ntial diagnos e s
and cre ate  a program  of continuous  le arning to
pre ve nt k now le dge  gaps .
Us e  inte rne t s e arch  e ngine s  and lite rature : Fe w
com m on e xam ple s  are  Radiope dia ,Radiology
As s is tant, Rads ource ,  article s  and s pe cializ e d
book s  for s ub s pe cialitie s .
Cons ult libe rally w ith  colle ague s  and re fe rring
ph ys icians  w h e n a ch alle nging cas e  is  e ncoun-
te re d. Inform ation obtaine d from  th e s e  conve r-
s ations  ofte n influe nce s  th e  final re port and h e lps
to avoid inte rpre tative  e rrors .

4) Communication errors:
W h e n th e  radiologis t fails  to e ffe ctive ly com m unicate
th e  re s ults  including e rrors  in th e  re port, in m ak ing

re com m e ndations  and in com m unicating im portant
findings .

SOLUTIONS:

1.

2.

3.

4.

5.

6.

Ide ntify e m e rge ncy cas e s  and a s ys te m  s h ould
be  in place  th at findings  of all s uch  cas e s  s h ould
be  com m unicate d to th e  re fe rring ph ys ician or
patie nt.
De tails  of tim e  and date  of com m unication of
e m e rge ncy findings  and nam e  and de tails  of
pe rs on to w h om  th e  findings  w e re  com m unicate d
s h ould be  m e ntione d in th e  re port.
In cas e  of a com parative  s tudy, it s h ould be
m e ntione d th at com paris on is  m ade  w ith  pre vious
s tudy pe rform e d on a s pe cific date .
In cas e  of ne oplas tic dis e as e  follow  up, a s tate m e nt
s h ould be  m ade  if com paris on is  not available .
De tails  of th e  prior radiological te s ts  us e d for
com paris on s h ould be  m e ntione d.
If a re com m e ndation for furth e r im aging, inve s -
tigations  and/or re fe rral is  appropriate  in th e
particular clinical conte xt, it s h ould be  de s cribe d
pre cis e ly.

Conclusion

W e  h ope  and pray th at incre as e d aw are ne s s  of
radiology e rrors  and th e ir re m e dial s te ps  give n above
w ill im prove  ove rall e fficie ncy and re s ult in be tte r
patie nt care .
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