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Introduction

Inform ation is  radiology’s  prim ary bu s ine s s . It
com pris e s  of cre ation of ne w  inform ation by s tudying
th e  im age , th an input of inform ation by putting it in
orde r and late r output give n in th e  form  of re port.
Th e  radiology re port is  an inte gral part of patie nt
m anage m e nt. Radiologis ts  play a vital role  by providing
th e  inte rpre tation of im aging s tudie s  and appropriate
com m unication of im aging findings  to re fe rring
ph ys icians . Alth ough  s om e  re fe rring clinicians  m ay
inte rpre t im aging s tudie s  by th e m s e lve s , radiologis ts
re ports  h ave  be e n s h ow n to be  m ore  accurate  and
com pre h e ns ive , re s ulting in im prove d patie nt care .
De s cribing and inte rpre ting th e  im aging findings  and
providing th e  probability-bas e d diffe re ntial diagnos is
are  th e  radiologis t’s  m ain re s pons ib ilitie s  in th is
conte xt. To im prove  patie nt care , it is  m andatory for
th e  re ports  to be  tim e ly and to ans w e r th e  clinical
q ue s tions  accurate ly. Th e  pre s e ntation and clarity of
a radiology re port do not alw ays  m e e t th e  e xpe ctations
of re fe rring ph ys icians . Me anw h ile  an inte ns e  and
controve rs ial de bate  is  tak ing place  in th e  radiology
com m unity about th e  future  of radiological re porting.1

Traditionally, th e  fre e -te xt, narrative  form  of radiology
re ports  are  cre ate d. Th e re  is  variability in th e  le ngth ,
language , s tyle  and vocabulary re s ulting in s ignificant
diffe re nce s  in th e  de s cription and radiological findings .
Fre e -te xt re porting m ay als o re s ult in incom ple te  and
difficult inform ation re q uire d for th e  patie nt m anage -
m e nt. Th e  re fe rring clinician finds  it difficult to ide ntity
th e  im portant inform ation ne e de d. Such  incom ple te
inform ation h as  to be  dis cus s e d in de tail in m ultidis ci-
plinary te am  m e e tings  w h ich  is  tim e  cons um ing. It
w ould be  be tte r th at all re le vant and re q uire d infor-
m ation be  pre s e nt in th e  radiology re port.8
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Th e  prim ary m e ans  of inte raction be tw e e n radiologis t
and ph ys ician are  th e  radiology re ports . So th e y m us t
be  s tructure d and s tandardiz e d in a w ay to allow  e as y
com m unication. Th e  accuracy of radiology re ports  is
vital as  th e y are  an im portant m e dico-le gal docum e nts .
W h e n a radiological e xam ination is  re q ue s te d by a
clinician, th e y are  s e e k ing th e  opinion of a radiologis t
and th is  s h ould be  cle arly com m unicate d in th e  re port.
Th e  radiological re port s h ould be  cle ar and non am bi-
guous  to provide  th e  clinical e xpe rtis e  and diagnos tic
opinion of th e  radiologis t.5

Structure d Re porting (SR)

Structure d re porting h as  be e n advocate d as  a pote ntial
s olution for im proving th e  q uality of radiology re ports .
A th re e  tie re d approach  to s tructure d re porting h as
be e n re cognis e d. Th e  firs t and bas ic tie r include s
h e adings , s uch  as  h is tory, e xam ination protocol,
indication, radiological findings  and im pre s s ion. Th e
ne xt tie r of SR is  s om e tim e s  calle d ite m iz e d re porting,
w h e re  th e  findings  are  furth e r s pe cifie d w ith  s ub-
h e adings , s uch  as  organs  and organ s ys te m s . Th e
th ird and h igh e s t tie r of th e  s tructure d radiology re port
re q uire s  all th e  pre vious  ch aracte ris tics  and us e  of
s tandardiz e d language  bas e d on de fine d te rm s  of
unive rs ally acce pte d s tandard le xicon. Th e  acade m ic
ce ntre s  are  now  us ing th e  te m plate s  for s tructure d
radiology re ports  containing pre de fine d ch e ck lis ts .8

SR h aving a digital nature  is  h e lpful in th e  arch iving,
proce s s ing and s h aring capabilitie s  of ne tw ork s  and
w ork s tations  to acq uire  and circulate  th e  data. In
cas e  of radiological as  w e ll as  non radiological im aging
s uch  as  inte rve ntional cardiology, SR docum e nts
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could be  colle cte d and s ave d in DICO M (Digital
Im aging and Com m unications  in Me dicine ) form at
w ith  m ore  e fficie nt and fle xible  e nvironm e nt for th e
com m unication of inform ation be tw e e n th e  various
m e dical  s pe cialtie s  and ove r PACS/RIS platform s .7

H is tory

Prince ton M H ick e y MD w as  th e  firs t give  th e  conce pt
of th e  s tandardis e d re porting in 19 22. H e  e xplaine d
th at re garding radiological re ports , th e  s tyle  of re ports
s h ould alw ays  be  individualis tic and ofte n e cce ntric
and s h ould avoid ve rbos ity and e ncourage  concis ion
and clarity. H e  introduce d th e  te rm  inte rpre tation w h ich
m e ans  not only to de s cribe  th e  findings  but to give
diagnos is  and diffe re ntial diagnos is  bas e d on w h at
you s e e  on im age s  w ith  a ce rtain probability. Late r on
in 19 9 0s , RA Gagliardi introduce d H ick e y's  principle s
of s tructure d re porting. W ith  th e  advance m e nt in
te ch nology and introduction of m ode rn w ork s tations ,
th e  inte raction of ph ys ician-com pute r now  dom inate s .
Th e re  is  im prove m e nt in com pute r h ardw are  and
s oftw are  ove r th e  las t fe w  ye ars  w ith  e s calation of
voice  re cognition s ys te m s  as  com pare d to conve ntional
trans cription m e th od. But th is  all advance m e nt is  at
th e  e xpe ns e  of cos t, s pe e ch  re cognition accuracy and
ine fficie ncy of w ork  flow . In th e  de ve lope d h e alth  care
s e t ups  th e  digital im aging h as  be com e  th e  s tandard
practice  including e le ctronic re porting, PACS and te le
radiology. Th e  e fficie ncy and ve rs atility of digital im aging
is  e q ually im portant in th e  de ve loping countrie s . Th e
non-digital im aging te ch nology is  be com ing obs ole te
in th e  de ve lope d countrie s , th e re fore  th e  re pair and
re place m e nt of olde r e q uipm e nt w ill be com e  pro-
ble m atic in th e  de ve loping countrie s  due  to non avai-
lability of th e  parts . De ce ntralis ation of im age  inte r-
pre tation w ith  th e  h e lp of  te le  radiology is  e conom ical
as  w e ll as  e as ily acce s s ible  to radiologis ts  w orldw ide .
Ke e ping in vie w  th e s e  pote ntial be ne fits , a grow ing
e fforts  ne e ds  to be  tak e n to im ple m e nt digital im aging
ne tw ork  in th e  le s s  de ve lope d w orld.6

radiology re porting as  a m e ans  of providing cle ar,
cons is te nt and organiz e d re port of radiologis t’s  im aging
inte rpre tation. Th e re  is  a re porting Subcom m itte e ,
w h ich  is  re s pons ible  for re porting to th e  Radiology
Inform atics  Com m itte e  of RSNA. It  w as  cre ate d in
2007 w ith  th e  purpos e  of de ve loping and prom oting
th e  s tructure d re porting in radiology in collaboration
w ith  oth e r radiology organis ations  including ACR,
Ph ys icians  and s ub s pe ciality s ocie tie s . Since  its
cre ation s ignificant progre s s  h as  be e n m ade  by th e
s ubcom m itte e  tow ards  its  goal. It com pris e s  of a ch air
and   tw o m e m be rs  to update  about th e  progre s s  of
initiative  for RSNA’s  re porting as  w e ll as  about th e
future  s trate gie s  and goals . In 2009 , an online  library
w as  cre ate d of radiology te m plate s . Initially 70 re porting
te m plate s  w e re  w ritte n by th e  s ubcom m itte e s  m e m be rs
in collaboration w ith  oth e r organiz ations  to cre ate
s tructure d re port te m plate s  com m only us e d in diffe re nt
s ub s pe ciality are as  of radiology. Since  th e  introduction
of th e  radiology te m plate  library, th e  num be r of th e
radiology te m plate s  h as  grow n s ignificantly. Th e s e  are
bas ically th e  tools  th at can be  adopte d by radiologis ts
according to th e ir ne e ds  and re q uire m e nts .11

RSNA h as  be e n s upporting RadLe x from  las t 10 ye ars .
It  is  a unifying le xicon of radiological inform ation  and
re s ults . It is   an ontological s ys te m  w h os e  m ain aim
is  to build  a us e ful and com m on vocabulary for th e
radiologis ts .
Th e  curre ntly available  re port te m plate s  are   alre ady
ove r 250 on th e  w e bs ite  of th e  RSNA (w w w .radre port.
org) and th e  w e bs ite  in collaboration w ith  th e  ESR
(ope n.radre port.org), th at h ave  be e n dow nloade d ove r
4.5 m illion tim e s .12

RSNA Initiative

Th e  Radiological Socie ty of North  Am e rica (RSNA)
took  initiative  to introduce  th e  conce pt of s tructure d

Curre nt s tructure d re porting
s ys te m s  in us e

Th e  Bre as t Im aging Re porting and Data Sys te m  (BI-
RADS) is  th e  firs t s tandardis e d language  and curre ntly
th e  be s t e xam ple  of s tructure d re porting Th e  s tandar-
diz e d language  h as  m any be ne fits  as  it aids  in th e
re s e arch , e ducation and  cons is te ncy in practice . It is
th rough  BI-RADS th at m uch  is  le arne d about bre as t
path ology and im aging. Th e  BI-RADS m am m ograph y,
ultras ound and MRI te m plate s  facilitate s  data analys e s
and be tte r re s e arch  opportunitie s . Th is  re s e arch  is
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m ade  pos s ible  as  re port im pre s s ions  are  cons is te nt,
s tandardis e d and cle ar th us  h e lps  in clinical practice
and patie nt care .2

Oth e r re porting s ys te m s  include  th e  Live r Im aging
Re porting and Data Sys te m  (LI-RADS) to s tandardis e
th e  re porting and data colle ction of CT and MR im aging
for h e patoce llular carcinom a (H CC), Pros tate  im aging
Re porting and Data Sys te m  (PI-RADS) for pros tate
cance r, Lung Im aging Re porting and Data Sys te m
(Lung-RADS™ ) for lung cance r s cre e ning.9

Advantage s  of s tructure d
re porting

Structure d re ports  provide  m any advantage s  for
radiologis ts  as  w e ll as  re fe rring ph ys icians .

1.Structure d re ports  provide  re lative  uniform ity be tw e e n
radiologis ts  and th us  im proving re port q uality and
clarity. W ith  th e  us age  of a cons is te nt vocabulary th e re
w ill be  re duction in th e  m e dical e rrors  and com m on
us e  of radiology te rm inology acros s  th e  w orld.

2.Th e  us e  of cons is te nt vocabulary can be  w e ll
analys e d by th e  com pute rs  th us  cre ating be tte r re s e arch
opportunitie s  as  w e ll as  s upport to th e  clinical de cis ion
and e ve ntually q uality im prove m e nt. It w ill h e lp re s e arch
in radiology by facilitating data e xtraction.

3.Structure d re ports  h e lps  radiologis ts  to give  com ple te
and us e ful re ports  cons is te ntly. Ch e ck lis t s tyle  re ports
can re duce  diagnos tic e rrors  as  it w ould re m ind th e
radiologis t to m e ntion all pe rtine nt findings .

4.Structure d re ports  als o h e lps  to follow  th e  guide line s ,
w h ich  is  im portant as  an e ffe ctive  w ay to re duce  cos ts
and im prove  q uality in th e  th e  curre nt h e alth care
e nvironm e nt. Curre ntly th e  guide line s  are  le s s  ofte n
follow e d. Structure d re ports  could pote ntially h e lp in
adh e re nce  to th e  guide line s  and im prove  m e dical
practice  in  th e  long te rm .3

conce rns  and de m e rits  w ith  re s pe ct to im ple m e ntation
ch alle nge s .

1. One  of th e  bigge s t ch alle nge  in im ple m e ntation is
re s is tance  to ch ange  and to convince  th e  radiologis ts
to give  up th e  traditional narrative  re porting. Since
e arly 19 00’s  th e  pros e  re port h as  be e n th e  prim ary
product of radiology. W h ile  it can be  argue d th at
radiologis ts  s h ould update  th e ir re porting practice s
alth ough  pros e  re ports  h ave  be com e  ingraine d in daily
radiology practice . Radiologis ts  cons ide r pros e  re ports
uniq ue  to th e ir profe s s ion th e re fore  th e re  is  re s is tant
to s w itch  to s tructure d re porting s pe cially am ong th e
olde r radiologis ts . Th e  focus  for ch ange  s h ould be  th e
young radiologis ts  as  th e y can be  fle xible  in adopting
th e  ne w  s tyle  of re porting.

2.Alth ough  one  of th e  be ne fit of s tructure d re porting
is  claim e d to be  be tte r accuracy but th is  h as  be e n
q ue s tione d by s om e  e xpe rts . Th is  is  lik e ly due  to
lim itations  of te m plate  conte nts . Th is  can be  ove rcom e
by introduction of ne w  de s igns  and im prove d te ch -
nology.

3.  Adh e re nce  to th e  ch e ck lis t type  of re porting te m plate
m ay inte rfe re  w ith  radiologis t’s  re as oning and ability.
Th e re  m ay be  a ne gative  im pact on th e  s e arch  patte rn
and vis ual atte ntion re s ulting in a ph e nom e non k now n
as  “e ye  dw e ll” w h e n radiologis ts  are  m ore  focus e d to
k e e p th e ir e ye s  on th e  re port te m plate  rath e r th an th e
im age s . Th is  contribute s  to radiologis t e rror and m is s e d
findings .

4. Conce rns  h ave  als o be e n advocate d for th e  re fe rring
ph ys icians  s im ilarly as  for th e  radiologis t. Th e  s am e
ch e ck lis t s tyle  and ove r-s tructuring th at m ay caus e  a
radiologis t to m is s  th e  im portant findings  could h ave
th e  s am e  e ffe ct on th e  re ade r, e ve n w h e n re porte d
w ith  pre cis ion and accuracy. Alth ough  th e  re fe rring
clinicians  claim  a pre fe re nce  for s tructure d re ports ,
th e s e  lim itations  can be  ove rcom e  by furth e r e m ph as is
on th e  ne e d for continuing up gradation and re fine m e nt
of s oftw are  for th e  re porting and te m plate s .3

Cons  of s tructure d
re porting

W h ile  th e  pros  of s tructure d re porting are  cons ide re d,
th e  curre nt re s e arch  als o h igh ligh ts  th e  q ue s tions ,

Re s ide nts  Training

One  of th e  additional pos s ible  advantage  of us ing
s tructure d re porting te m plate s  is  re s ide nt’s  e ducation.
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Radiology traine e s  are  re s pons ible  for acq uiring th e
ab ility to pe rform  and inte grate  th e  radiologic
proce dure s . By us ing s tructure d re porting te m plate s
as  a te ach ing m ate rial, th e  traine e s  can be tte r do s o
in a s ys te m atic and organis e d m anne r. It can als o h e lp
in acce s s ing th e  progre s s  of re s ide nts  in producing
be tte r re port for im prove d patie nt care . Th is  could be
done  by th e  im ple m e ntation of th e  re porting te m plate
as  a te ach ing m ate rial during e xam ination re vie w . More
ove r s tructure d re porting can be  us e d as  m ode l to
im prove  th e  ability and approach  of th e  radiology
re s ide nts  tow ards  th e  diagnos tic e xam ination.10

Conclus ion

Im ple m e ntation of s tructure d re porting is  a ch alle nge
in th e  de ve loping countrie s  lik e  Pak is tan w h e re  s oftw are
and IT infras tructure  is  not s trong to s upport s uch
advance m e nts . In th is  re gard th e  private  s e ctor can
play a role  by tak ing le ading s te ps  in introducing th e
ne w  form at in accordance  w ith  inte rnational s tandards .
It is  ne ce s s ary to k e e p an e ye  on late s t advance m e nts
in orde r to be  in pace  w ith  th e  inte rnational radiology
to im prove  patie nt care  and s afe ty, radiology re port
q uality, prom ote  productivity of radiologis ts  and incre as e
s atis faction of re fe rring ph ys icians . Inte rnational and
inte r-s ocie ty collaboration is  ne e de d to de ve lop s uc-
ce s s ful s tructure d re port te m plate s  w ith  th e  h e lp of
radiology-re porting s oftw are  s olution provide rs .
SR ne e ds  to be  cons ide re d as  th e  radiology w ork  load
is  incre as ing ove r th e  ye ars  w ith  ins tant de m and of
re ports . Th e re  is  incre as e  pre s s ure  build up on th e
radiologis t to e ffe ctive ly com m unicate  th e  findings  to
th e  e nd us e rs  th at can be  e ith e r a - ph ys ician or patie nt.
Finally, th e  national and s ubs pe cialty s ocie tie s  s h ould
e ncourage  th e  us e  of s tructure d re porting w ith  re gular
fe e dback  from  th e  radiological as  w e ll as  clinical
com m unity for th e  q uality audit, be tte r com m unication
e fficie ncy and e nh ance d e nd us e r s atis faction.
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