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Introduction

An e fficie nt radiology w ork  flow  is  an inte gral part of
any h e alth care  s ys te m . An ine fficie nt w ork  flow , not
only adve rs e ly affe cts  th e  outcom e  of radiology
de partm e nt; it h as  an im pact on all oth e r re fe rring
de partm e nts , ph ys icians , th e  patie nts  and th e ir
fam ilie s . To s tre am line  radiology w ork  flow  th e  follow ing
road block s  ne e d to be  addre s s e d.
Radiology de partm e nt h as  broad bas e d patie nt pool
to s e rve , ranging from  outpatie nt to in-patie nts  and
to e m e rge ncy de partm e nt patie nts . Th is  re q uire s
m ultiple  line s  of com m unication w ith  diffe re nt de part-
m e nts , w ith  th e  goal of optim iz ing s e rvice  de live ry.1

Type s  of w ork  flow s : Firs t s te p is  th e  te ch nologis t
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OBJECTIVE: Th e  aim  of th is  s tudy is  to e m ph as iz e  th e  im portance  of im ple m e ntation of an e fficie nt radiology
w ork  flow  m anage m e nt s ys te m  (W MS) in orde r to de ve lop a tim e  e fficie nt, film le s s  radiology w ork  flow .
METH ODOLOGY: Th is  q ualitative  s tudy w as  carrie d out in radiology de partm e nt of Lady Re ading H os pital
Pe s h aw ar from  01.03.2015 to 30.04.2018 to analyz e  th e  radiology w ork  flow  and its  contributing factors , w h ich
play a pivotal role  tow ards  be tte r patie nt s e rvice  de live ry w ith  optim um  q uality, e nd us e r and patie nt s atis faction.
Pe rform a w as  de s igne d com pris ing e s s e ntial m e as ure able  tools  of radiology w ork  flow . Th e  q ue s tionnaire  once
fille d w as  com pile d and s tatis tically analyz e d. RESULTS: Th e  re s ults  s h ow e d th at radiology w ork  flow  e fficie ncy
h as  incre as e d cons ide rably w ith  th e  introduction of various  s upporting factors  w ith  P value s  < 0.0000001.
CONCLUSION: Th e  s tudy re ve ale d  th at a m ode rn up to-date  radiology w ork flow  s ys te m  is  th e  re q uire m e nt for
a tim e  e fficie nt s m ooth  patie nt s e rvice  de live ry w ith  th e  ch alle nge  of be s t practice  application k e e ping th e  patie nt,
radiologis t, radiograph e r and above  all th e  re fe rring ph ys icians  s atis faction as  th e  aim . Th is  involve s  an im aging
cycle  s tarting from  patie nt data to conducting an im aging e xam ination according to protocols  and data proce s s ing
and im age  vie w ing.
Ke yw ords : Radiology W ork  flow , PACS, Film le s s  Radiology

ABSTRACT

Tahira Nishtar, Amir Ali, Muhammad Yaseen

De partm e nt of Radiology, Lady Re ading H os pital, Pe s h aw ar KPK, Pak is tan.

w ork flow  follow e d by radiologis t w ork  flow . Th is
re q uire s  a m ultim odality w ork  flow  in a tim e  e fficie nt
m anne r. Th e  optim iz ation of w ork  flow  is  inte gral to
m axim iz e  th e  e fficie ncy of re porting s cans  by radio-
logis t w h ich  affe cts  th e  ove rall optim iz ation of th e
capacity of h e alth  care  s ys te m . Th e  k e y is  to balance
th e  w ork  flow  optim iz ation in both  are as . Th is  re q uire s
a good m anage m e nt, adm inis trative  s upport and
te am  w ork .2

Variable /unpre dictable  w ork  flow : During th e  s pan of
a w e e k , w ork  flow  varie s  in volum e  from  m odality to
m odality h aving a h igh e r patie nt volum e  link e d to
ce rtain s pe cific out patie nt days . Th e  re le vant s taff is
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th e n s e ns itiz e d to addre s s  th e  re q uire m e nts . Additional
h alf re porting s e s s ions  on Saturday’s  are  re q uire d to
pre -e m pt piling-up of cas e s , follow e d by w e e k e nd on
call dutie s  targe te d tow ards  e m e rge ncy re porting.
Fully e q uippe d re porting s tations  locate d on diffe re nt
floors /buildings  to be  inte grate d for radiology w ork
flow .2 Me rge r of radiology w ork  flow  s ys te m  (RW FS)
w ith  all de partm e nts  and oth e r h os pitals .4

In-orde r to im ple m e nt “Be s t practice  Radiology
w ork flow ” w ith  th e  aim  to re duce  ope rational cos ts ,
involve s  e le ctronic re port de live ry. Th is  re q uire s
com bining th e  clinical and im age  re cord for im prove -
m e nt of productivity both  for radiologis ts  and ph ys i-
cians .
Anoth e r im portant factor in radiology w ork flow  is
targe te d tow ards  optim iz ing patie nt s atis faction in th e
form  of s e rvice  de live ry and re ducing patie nt w aiting
tim e . Th is  s tarts  from  th e  tim e  patie nt e nte rs  th e
radiology de partm e nt, q ue ue s  up for re gis tration, to
th e  pe rform ance  of th e ir im aging te s t and re port
de live ry tim e .3

Radiology w ork flow  is  initiate d in th e  re fe rring
ph ys ician clinic for outpatie nt and in th e  w ard for
inpatie nts . An online  re q ue s t is  ge ne rate d by th e
re fe rring ph ys ician. Th e  patie nt is  as k e d to pre s e nt
at th e  radiology re gis tration counte r w ith  th e  m e dical
re gis tration/re cord num be r w h ich  is  e nte re d at th e
re gis tration counte r in orde r to dis play th e  online
re q ue s t. Th e  ne xt s te p is  e ntry of th e  patie nt into
radiology w ork  lis t of individual m odality as  pe r
re q ue s t.
Th e  patie nt q ue ue s  up for im age  acq uis ition. Afte r
im age  acq uis ition im m e diate  PACS trans fe r is
pe rform e d follow e d by re fe rral back  of th e  patie nt to
th e  ph ys ician for online  im age  and re port vie w ing.

dant radiology w ork flow  com pris ing of dark room s  to
digital and film le s s  radiology. It w as  duly fille d by up-
to 50 radiograph e rs  only and w h o h ad w ork e d in th e
old s ys te m  and be cam e  part of th e  trans ition to digital
and film le s s  radiology w ork  flow . Th e  participants
w e re  brie fe d about th e  q ue s tionnaire  in-orde r to
facilitate  th e m  to m ak e  accurate  judgm e nt w h ile  th e ir
ide ntity w as  k e pt anonym ous . Th e  q ue s tionnaire  once
fille d w e re  com pile d and s tatis tically analyz e d.

Re s ults

Th e  re s ults  s h ow e d th at e fficie ncy of radiology w ork
flow  h as  incre as e d cons ide rably w ith  th e  intro-
duction of various  s upporting factors  w ith  P value s
<0.0000001. Majority of th e  s taffs  w h o participate d
in th is  s tudy w e re  in favor of th e  various  s te ps  and
ne w  facilitie s  adde d in orde r to incre as e  th e  e fficie ncy
of w ork  flow  w ith  fas t patie nt s e rvice  de live ry and
s taff s atis faction.
9 4%  agre e d th at s tructure d duty Rota h e lpe d to
incre as e  th e  e fficie ncy of w ork  flow , 82%  acce pte d
th at s tructure d duty Rota h e lpe d th e m  in s k ill building
and k now le dge  s h aring, 9 4%  agre e d th at e fficie ncy
of w ork  flow  h as  incre as e d w ith  th e  introduction of
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Th is  s tudy w as  carrie d out in radiology de partm e nt
of LRH  Pe s h aw ar (01.03.2015 to 30.04.2018), to
analyz e  th e  radiology w ork  flow  and its  contributing
factors , w h ich  play a pivotal role  tow ards  be tte r patie nt
s e rvice  w ith  optim um  q uality and s taff s atis faction.
Pe rform a w as  de s igne d com pris ing e s s e ntial m e a-
s ure able  tools  of radiology w ork  flow . It e ntaile d a
com pre h e ns ive  as s e s s m e nt be tw e e n age  old re dun-

Table  1: Radiology W ork flow
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digital radiograph y (DR), 60%  w e re  h appy w ith   PACS
s ys te m  and w ith  its  contribution to w ork  flow , 9 6%
w e re  s atis fie d w ith  th e  radiation prote ction m e as ure s
tak e n for patie nts  and th e ir s afe ty, 9 0%  w e re  in  favor
of th e  s afe ty rounds  be ing pe rform e d for th e  im ple m e n-
tation of radiation prote ction principals , 74%  w e re  in
favor of e q ual w ork  dis tribution, 62%  agre e d th at
film le s s  radiology h as  pos itive ly im pacte d th e  w ork
flow  patte rn and introduction of DR s ys te m  h as
contribute d tow ards  e fficie nt radiology w ork  flow  w ith
fas t s e rvice  de live ry.

Th e  ne w ly introduce d facilitie s  and s te ps  are  s tructure d
duty Rota, radiation prote ction m e ch anis m  both  for
th e  s taff and patie nts , introduction of Inte grate d DR
Sys te m  re placing th e  dark  room  and CR s ys te m ,
film le s s  radiology w ith  introduction of PACS s ys te m ,
daily s afe ty rounds  for e nforce m e nt of radiation
prote ction principle s , re place m e nt of m anual counte r
by com pute riz e d radiology counte r and e valuation of
patie nt s e rvice  de live ry tim e .
A total of 47 (9 4% ) s taff w as  s atis fie d w ith  th e
s tructure d duty Rota w h ich  h e lpe d to im prove  th e
radiology w ork  flow  e fficie ncy. Th e  duty Rota is  aim e d
to give  a balance d rotation k e e ping radiation e xpos ure /
s afe ty m e as ure s  in m ind and to de ve lop s k ille d te am s
h aving th e  capacity to provide  optim um  q uality
s e rvice s .
Forty one  te ch nicians  (82% ) w e re  aw are  of th e  fact
th at th e  initiation of s tructure d duty Rota h as  h e lpe d
th e m  to incre as e  th e ir s k ills , e xpe rie nce  in diffe re nt
m odalitie s  i.e . CT s can, MRI and Fluoros copy e tc.
An e xpos ure  not e xpe rie nce d pre vious ly in a cons o-
lidate d m anne r.
Forty s e ve n (9 4 % ) s taff w as  of th e  vie w  th at digital
radiograph y (DR) h as  im prove d th e  radiology w ork
flow  w ith  re s pe ct to Com pute d Radiograph y and
dark room  as  DR is  fas t, us e r frie ndly and tim e  e fficie nt,
offe ring a s tre am line d and s m ooth  patie nt s e rvice
de live ry w ith  h igh  q uality patie nt care  and s ignificant
patie nt dos e  re duction.
Th irty one  (62% ) s taff agre e d th at film le s s  radiology
h as  pos itive ly im pacte d th e  w ork  flow  to a h igh  e xte nt
offe ring fas t patie nt s e rvice  de live ry. H ow e ve r, nine te e n
(38% ) oppos e d film le s s  radiology as  it cre ate d a lot
of proble m  in th e  form  of de m and for film s  by both
th e  patie nts  and doctors  w h o are  not fam iliar w ith  th e
ne w  s ys te m . Th is  re s ults  in h indrance  in w ork flow .
Th e  form e r group com pris e d of h igh ly s k ille d com pute r
lite rate  s taff w h o are  inde pe nde ntly w ork ing on th e
PACS s ys te m  and finding it us e r frie ndly and h ave
contribute d to th e  e fficie ncy of Radiology w ork  flow
s ignificantly. Th e  latte r group m os tly com pris e d of
s taffs  w h o w e re  not h igh ly q ualifie d and com pute r
lite rate  and th e y w e re  finding it h ard to w ork  on PACS
s ys te m , inte rpre tation of im age s  proce s s ing and
s e nding it to various  w ork  s tations . Th is  group h ad
to unde rgo s k ill e nh ance m e nt re garding us e  of th e
ne w  s ys te m .
Forty e igh t (9 6% ) s taff w as  h appy w ith  th e  various

Dis cus s ion

In th e  curre nt age  of te ch nological advance m e nt,
Radiology w ork flow  m anage m e nt s ys te m  is  th e  ne e d
of th e  day, as  it is  be com ing difficult for radiologis ts
to cope  w ith  th e  e ve r incre as ing patie nt load. A w ork -
place  m anage m e nt s ys te m  not only s e ts  e ve ryth ing
in orde r but als o m ak e s  s ure  th at th e  te ch nical s taff,
m ach ine ry at h and and oth e r available  re s ource s  are
be ing e ffe ctive ly utiliz e d to its  true  pote ntial.5 Mos t
of th e  radiology de partm e nts  in h os pitals  around th e
w orld are  ch anging th e ir approach  tow ards  w ork flow
m anage m e nt by s w itch ing to film le s s /digital re porting.6

Trans ition from  pape r to a digital e le ctronic h e alth
re cord s ys te m  h as  force d th e  m anage m e nt te am  of
radiology de partm e nt Lady Re ading H os pital to re
e valuate  th e ir w ork flow  s pe cifically th e  radiology
re s e arch  infras tructure .7 Advantage  of radiology
inform ation s ys te m  (RIS) and picture  arch iving and
com m unication s ys te m  (PACS) allow s  inte gration of
film le s s  and pape rle s s  s ys te m  to s pe e ch  re cognition
s ys te m  w h ich  is  an inte gral part of an e fficie nt radio-
logy w ork flow .8

Radiology w ork  flow  is  influe nce d by m any contributing
factors  w h ich  are  part of radiology infras tructure ,
de cis ion m ak ing, s taff s atis faction and m anage m e nt
policy im ple m e ntation. In re ce nt tim e s , fe w  m ajor
im prove m e nts  and facilitie s  h ave  be e n part of th e
radiology de partm e nt w h ich  is  playing an im portant
role  tow ards  im proving radiology w ork  flow  w ith  an
aim  to e nh ance  patie nt care , be tte r s ys te m  de live ry
w ith  h igh  e fficie ncy and be tte r s taff s atis faction.
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radiation prote ction m e as ure s  w h ich  h ave  be e n tak e n
for both  th e ir s afe ty and for th e  patie nts  i.e . introduction
of pe rs onne l dos im e try of radiation w ork e rs  and
provis ion of le ad aprons  and h igh ly prote cte d cons ole s
e ns uring  th e ir s afe ty and s atis faction re s ulting in
be tte r pe rform ance  of th e ir dutie s  in a s afe  e nviron-
m e nt w h ile  forty five  (9 0% ) s taffs  w e re  s atis fie d w ith
th e  daily s afe ty rounds  and on th e  s pot trouble
s h ooting of various  radiation prote ction is s ue s  as  w e ll
as  oth e r de partm e ntal is s ue s . Th e  daily s afe ty rounds
m ade  e ach  individual accountable  to com ply w ith  th e
radiation prote ction rule s  and m ade  th e m  vigilant to
tak e  e ve ry s te p for e fficie nt w ork  flow  in a s m ooth
m anne r unde r th e  um bre lla of radiation s afe ty rule s .
Th irty s e ve n (74% ) s taffs  w e re  in favor of e q ual w ork
dis tribution i.e . th at e ve ry k ind of x-ray proce dure  is
be ing done  in e ve ry available  x-ray im aging room
w h ile  th e  prior practice  w as  th at s pe cific proce dure s
w e re  pe rform e d in de dicate d x-ray room s  w h ich
cre ate d long q ue ue s  in front of one  room  dis turbing
th e  e ntire  w ork  patte rn w h ile  th e  patie nt influx in oth e r
room  w as  cons ide rably le s s  th us  an une q ual w ork
load e ffe cte d th e  pe rform ance  and s atis faction le ve l
of s taff w h ich  again h ad a ne gative  im pact on th e
e fficie ncy of w ork  flow  and s e rvice  de live ry.
W ith  th e  introduction of advance d te ch nologie s  s uch
as  W orld W ide  W e b, w ire le s s  conne ctivity e tc. h uge
progre s s  h as  be e n m ade  in th e  approach  of radiologic
s e rvice  de live ry in th e  form  of “e -H e alth ”, e le ctronic
h e alth  re cord (EER) e tc.9  Te ch nology e xpans ion is
e vide nt w orldw ide  in all m e dical fie lds , but th e  s pe cialty
w h ich  is  m os t affe cte d is  Radiology, th e  only m e dical
s pe cialty th at is  100%  te ch nology drive n. W ith  th e
advance m e nt in te ch nologie s , th e  e xpe ctations
conce rning th e  tim e  e fficie ncy of s e rvice  de live ry,

Conclus ion

Th e  ch alle nge  of be s t practice  application in radiology
w ork flow  is  look ing at th e  bigge r picture . Th is  involve s
an im aging cycle  s tarting from  patie nt data to
conducting an im aging e xam ination according to
protocols  and data proce s s ing in a tim e  e fficie nt w ay.
In oth e r w ords  it s tarts  w ith  ph ys ician’s  orde r to w h e n
th e  ph ys ician vie w s  th e  re port to th e  tim e  w h e n th e
re port is  is s ue d to th e  patie nt. Th e re  is  room  for
im prove m e nt in radiology w ork flow  in th e  de partm e nt
w ith  inte grate d RIS-PACS. Th e  adde d e s s e ntials  for
im prove m e nts  are  in th e  form  of s pe e ch  re cognition
s ys te m  for re porting and Que m atic for s tre am lining
th e  s e rvice  in an optim um  m anne r w ith  patie nt
s atis faction and q uality s e rvice  as  th e  ultim ate  goal,
k e e ping th e  patie nt and radiation w ork e rs  s afe ty as
a h allm ark .
Se condary be ne fits  are  in th e  form  of docum e ntation
and arch iving. Th e  w ork  m anage m e nt s ys te m  is  able

Graph  1: Graph ical re pre s e ntation of various  contributing factors
in as s e s s m e nt and im ple m e ntation of radiology w ork flow .

Sr #

Impact of structured duty rota on
radiology work flow?

Contributing factors
towards radiology work flow Positive Negative

Significance
P Value (2-tail)

1 47 (94%) 03 (6%) < 0.0000001

Team Building and skill develop-
ment through a structured duty
Rota?

2 41 (82%) 09 (18%) < 0.0000001

Work flow efficiency has increased
with (DR, CR/Darkroom)?

3 47 (94%) 03 (06%) < 0.0000001

Work flow efficiency (Post-
PACS/Pre-PACS)?

4 30 (60%) 20 (40%) < 0.045

Quality of worker efficiency, safety
and comfort pre and post radiation
protection Program?

5 48 (96%) 02 (04%) < 0.0000001

Impact of equal work distribution
in X-ray stations on work flow?

6 37 (74%) 13 (26%) < 0.0000001

Impact of radiology safety rounds
on workflow efficiency and on the
spot trouble Shooting?

7 45 (90%) 05 (10%) < 0.0000001

Concept of Filmless radiology
service on impact of work flow?

8 31 (62%) 19 (38%) < 0.016

Time efficiency of service delivery
after introduction of DR and
filmless radiology service?

9 48 (96%) 02 (04%) < 0.0000001

Table  2: Com paris on of various  contributing factor and th e ir
s ignificance  tow ards  e fficie ncy of radiology w ork  flow .

accuracy of radiologic diagnos is  and s tandard of
patie nt care  in practice  of radiology are  h e igh te ne d.10
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