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Introduction

In today’s  h e alth  care  e nvironm e nt, im aging lik e
radiology and nucle ar m e dicine  play th e  fundam e ntal
role  in patie nt m anage m e nt and re porting is  e xpe cte d
to be  be tte r, com pre h e ns ive , and fas te r th an be fore .
A final re port by a cre de ntiale d re ade r (lik e  radiologis t
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BACKGROUND: Re port turn-around tim e  (Re TAT) is  an im portant indicator of q uality h e alth care . Availability of
e ffe ctive  h ardw are  and s oftw are  te ch nologie s  h ave  s h orte ne d Re TAT from  h ours  to m inute s . Purpos e  of th is
audit in a nucle ar m e dicine  s e ction w as  to e xplore  th e  re as ons  for s m all pe rce ntage  of proce dure s  re porte d
be yond th e  be nch m ark  and to m ak e  s trate gie s  to avoid s uch  de lays . MATERIAL AND METH ODS: Th is  audit
w as  conducte d at Nucle ar Me dicine  s e ction of Aga K h an Unive rs ity H os pital Karach i, Pak is tan and Re TAT data
from  1.1.2017 till 30.11.2017 w as  colle cte d. %  Re TAT w ith in and be yond ins titutional be nch m ark  w e re  analyz e d.
Root caus e  analys e s  (RCA) for de lays  w e re  done  and s trate gie s  to avoid s uch  de lays  w e re  m ade . RESULTS:
During s tudy pe riod total 59 05 proce dure s  w e re  pe rform e d (Outpatie nt clinic: 2811; Outs ide  re fe rral: 2828; In-
patie nt: 262; Em e rge ncy Room : 04). Ove rall %  Re TAT w ith in be nch m ark  w as  9 7.15%  (range : 9 5.15 - 100% ) and
for ER proce dure s  it w as  100% . Re TAT be yond be nch m ark  w as  found in 168 (2.85% ) proce dure s . De lay w as
cons ide re d jus tifie d for proce dure s  w ith  im aging protocols  be yond 24 h our in 55/168 (33% ). In 113/168 (67% )
proce dure s , de lays  w e re  cons ide re d unjus tifie d caus e d by e ith e r prior re gis tration or de laye d s ubm is s ion of
patie nt’s  file s  to re porting s uite . For jus tifie d de lays  and prior re gis tration w e  h ave  m ade  a s trate gy to ack now le dge
th e s e  proce dure s  in RIS. For de laye d s ubm is s ion of patie nt’s  folde r to re porting s uite s , allocation of s cans
according to duty ros te r into th e  bin of re porting ph ys ician and s ys te m  ge ne rate d ale rts  to NM s e ction h e ad for
un-re porte d proce dure s  8 h our afte r re gis tration are  planne d. Th e  im pact of th e s e  s trate gie s  w ill be  e valuate d
in a follow -up audit. CONCLUSION: A tim e ly available  im aging re port h as  a s ignificant im pact upon patie nt’s
m anage m e nt. Our %  Re TAT is  w e ll w ith in ins titution’s  be nch  m ark  (around 9 7%  agains t >9 0%  be nch m ark ). By
conducting th is  audit w e  pe rform e d root caus e  analys e s  for s m all pe rce ntage  of proce dure s  re porte d be yond
Re TAT be nch m ark . W e  h ave  m ade  s trate gie s  for e ach  e xplore d caus e  and planne d to pe rform  a follow -up audit
to m e as ure  th e  targe t outcom e s .
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or nucle ar m e dicine  ph ys ician) re pre s e nts  th e  funda-
m e ntal contribution to th e  care  of a patie nt. Th e  Am e ri-
can Colle ge  of Radiology’s  guide line s  for com m uni-
cation of diagnos tic im aging findings  s ugge s t th at
radiologis ts  are  able  to provide  q uality patie nt care
only if th e ir re ports  are  available  to th e  h e alth care
te am  in a tim e ly fas h ion.1 Alth ough  th e  de finition of



tim e line s s  is  s ubje ctive  and de pe nds  on th e  clinical
s e tting, a re port can be  de fine d as  tim e ly if it is  avai-
lable  to th e  h e alth care  te am  at th e  tim e  it is  ne e de d.
Ge ne rally re port turnaround tim e  (Re TAT) is  de fine d
as  tim e  be tw e e n im aging s tudy com ple tion and re port
finaliz ation.2 But Am e rican Colle ge  of Path ologis t
Colle ge  de fine s  TAT as  “th e  pe riod of tim e  from  te s t
orde ring to th e  tim e  th e  re s ults  are  m ade  to th e  e m e r-
ge ncy de partm e nt (ED).3 De partm e nt of Radiology,
Aga K h an Unive rs ity H os pital (AKUH ), Karach i,
Pak is tan cons ide re d Re TAT as  tim e  from  re gis tration
of a proce dure  in Radiology Inform ation Sys te m  (RIS)
till appe arance  of final re port by cre de ntiale d radio-
logis t and nucle ar ph ys icians  on picture  arch iving
and com m unication s ys te m  (PACS). Th e  be nch m ark
Re TAT s e t for e m e rge ncy room  (ER) and critical care
are a is  9 0%  w ith in 4 h our and for inpatie nt and outs ide
re fe rral (OSR) is  9 0%  w ith in 24 h our. Th e  nucle ar
m e dicine  s e ction of AKUH  h as  02 cre de ntiale d nucle ar
ph ys icians  w h o s upe rvis e  all proce dure s  and re port
w h e n im age s  are  available  on PACS afte r com ple tion
of th e  acq uis ition. Due  to th is  w ork ing dynam ics , th e
e xpe cte d Re TAT w ould be  100%  but in re ality it is
>9 0%  but <100% .
Th e  purpos e  of th is  clinical audit is  to find out th e
re as on(s ) for re ports  h aving Re TAT be yond be nch m ark
and m ak e  s trate gie s  to avoid th is  gap.
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are  pe rform e d from  Monday to Saturday (8 am  till 6
pm ) w h ile  BMDs  are  als o pe rform e d on Sunday and
h olidays  (8.0 am  till 5 pm ). Us ually proce dure s  are
book e d th rough  an e -re q ue s t (in-patie nt) ge ne rate d
by re fe rring clinical de partm e nt or m anually by a
re ce ptionis ts  to th e  patie nts  (on te le ph one  or
pe rs onally). H ow e ve r, prior book ing is  not re q uire d
for patie nts  re fe rre d from  ER or critical care  unit and
e ve n w alk  in patie nts  are  e nte rtaine d w h o agre e d to
m anage  a w aiting tim e .

W ork -Flow : Once  im aging is  com ple te d, im age s  are
uploade d on PACS and cas e  s h e e ts  of patie nts  (h aving
re gis tration s lip, h is tory and cons e nt form s ) are  de li-
ve re d to re porting nucle ar ph ys icians . Re porting nuc-
le ar ph ys ician re ads  th e  cas e  s h e e ts , vie w s  th e
im age s  on PACS and dictate s  th e  re port us ing voice
re cognition s ys te m  (VRS). Afte r re port finaliz ation,
re porting ph ys ician s e nds  th e  cas e  s h e e ts  to th e
te ch nologis ts  to arch ive  th e  docum e nts  as  pe r AKUH
policy. As  a routine  all com ple te d proce dure s  are
re porte d on th e  s am e  day. Em e rge ncy nucle ar m e di-
cine  proce dure s  are  als o pe rform e d unde r s upe rvis ion
of on-call nucle ar ph ys ician w h o com m unicate s  th e
findings  to prim ary te am  and dictate s  th e  re port
s im ultane ous ly.

Data Colle ction: Th e  %  Re TAT data of nucle ar m e di-
cine  for th e  audit duration (1.1.17 till 30.11.17) w e re
re trie ve d from  RIS. Th e  NM proce dure s  re porte d
be yond Re TAT w e re  filte re d out and root-caus e -
analys is  (RCA) for de lay of individual proce dure s  w as
done . Re as ons  w e re  cate goriz e d as  jus tifie d for a
particular proce dure  and unjus tifie d lik e  falling aw ay
from  e s tablis h e d w ork  flow  dynam ics .

Mate rial M e th ods

Th is  clinical audit w as  conducte d ove r 11 m onth
pe riod from  1s t January 2017 till 30th  Nove m be r 2017.
Th e  prim ary obje ctive  w as  to find out re as ons (s ) for
re ports  h aving Re TAT be yond be nch m ark  and m ak e
s trate gie s  to avoid th is  gap. Since  th is  audit w as  a
q uality im prove m e nt proje ct, no approval from  e th ical
re s e arch  com m itte e  (ERC) w as  re q uire d.

Se tting: Th is  q uality im prove m e nt audit w as  pe rfor-
m e d at Se ction of Nucle ar Me dicine , De partm e nt of
Radiology, Aga K h an Unive rs ity H os pital (AKUH ),
Karach i, w h ich  is  th e  1s t Joint Com m is s ion Accre dite d
(JCIA) te rtiary h e alth care  facility of Pak is tan. Th e  NM
Se ction h as  a te am  of 02 cre de ntiale d nucle ar
ph ys icians  and 05 te ch nologis ts . Th e  proce dure s
pe rform e d include  nucle ar m e dicine  im aging and
bone  m ine ral de ns itom e try (BMD). Th e s e  proce dure s

Re s ults

During th e  s tudy pe riod (1s t January - 30th  Nove m be r
2017), total 59 05 proce dure s  w e re  pe rform e d w ith  a
m e dian/m onth  of 562 proce dure s  (Tab. 1). Out-patie nt
clinics  of AKU re fe rre d 2811 patie nts  (m e dian/m onth :
267) w h ile  2828 patie nts  (m e dian/m onth :  264) w e re
out-s ide  re fe rrals  (OSR). In-patie nt s e rvice s  re fe rre d
262 patie nts  (m e dian/m onth : 23) w h ile  e m e rge ncy
room  (ER) h ad re fe rre d 04 cas e s . Ove rall and m onth ly



ave rage  %  Re TAT of all NM proce dure s  (Be nch m ark :
>9 0%  w ith in 24 h our) during s tudy pe riod w e re  9 7.15%
(Range : 9 5.15 – 100% ) (Tab. 1) and 9 7.31 ± 1.1 %
re s pe ctive ly (Fig. 1). %  Re TAT  for patie nts  re fe rre d
from  outpatie nt clinics  w as  9 7.29  (9 5.14 - 9 9 .25% ),
for O SR  9 6.9 9 %  (9 3.77 - 9 9 .32% ), for in-patie nt
9 7.34%  (9 0 -100% ) and for ER it w as  100%  (Tab. 1).
Ave rage  m onth ly %  Re TAT bas e d on re fe rral w as
9 7.37%  for outpatie nt clinics , 100%  for ER, 9 7.63%
for Inpatie nt and 9 6.9 3%  for OSR proce dure s  (Fig. 2).
Th e  proce dure s  re porte d w ith in be nch m ark  h ad a
s catte r (m e an ± 2 SD) of 9 5.05%  to 9 9 .58%  (Fig. 3).
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Figure  1: Ave rage  m onth ly %  re porting Turnaround tim e  of all
Nucle ar Me dicine  proce dure s  from  1s t January 2017 till 30th

Nove m be r 2017.

All NM Procedures

Outpatient (Clinics)

ER

Inpatient

OSR

January –November 2017 (n=5905)

Table  1: Study De m ograph ics

NM procedures monthly
data

Total Median/
Month

Range
(Minimum-maximum)

5905

2811

04

262

2828

562

267

NA

23

264

289-622

124-308

00-01

15-31

143-331

%ReTAT of all NM procedures

%ReTAT Outpatient (Clinics)

%ReTAT ER

%ReTAT Inpatient

%ReTAT OSR

NM % ReTAT
Jan-Nov 2017

Reported
within
benchmark

% ReTAT (Minimum-maximum)

5737

2735

04

255

2743

97.15%

97.29%

100%

97.34%

96.99%

95.15----100%

95.14----99.25%

NA

90.00---100%

93.77---99.32%

NM      = Nucle ar Me dicine
ER      = Em e rge ncy Room
OSR   = Outs ide  Re fe rrals
Re TAT= Re porting Turnaround Tim e

Table  2: Proce dure s  re porte d be yond 24 h ours  of re porting
Turnaround tim e  be nch m ark .

Figure  2: Ave rage  m onth ly %  re porting turnaround tim e  of Nucle ar
Me dicine  proce dure s  for outpatie nt clinics , e m e rge ncy room ,

inpatie nts  and outs ide  re fe rrals .

Procedures with delayed

imaging beyond 24 hours

Technical delay or earlier

registration

Reasons
N=168

(2.85%)
Median delay beyond 24 hours

(Range)

55 (33%)

113 (67%)

24.18 (0.27 to 73.48)

2.59 (0.03 to 48.37)

Figure  3: Blond Altm an analys is  of s catte r plot for ave rage  m onth ly
re porting turnaround tim e  of Nucle ar Me dicine  proce dure s  from

January till Nove m be r 2017 agains t ins titute ’s  be nch m ark
(9 0%  w ith in 24 h ours ).

During s tudy pe riod 168/59 05 (2.8% ) proce dure s
w e re  found to h ave  %  Re TAT be yond th e  be nch m ark .
Th e s e  include  2.70%  of total proce dure s  re fe rre d
from  out-patie nt clinics , 2.67%  of total in-patie nt and
3.01%  of total OSR. No de lay w as  found in proce dure s
re fe rre d from  ER (Fig. 4). Out of th e s e , 55/168 (33% )
proce dure s  w e re  found to h ave  im aging protocols
be yond 24 h ours  (lik e  H IDA im aging for biliary atre s ia,
iodine  w h ole  body im aging, MIBG im aging) and th e s e
w e re  cons ide re d as  jus tifie d de lay. In re m aining



113/168 (67% ) proce dure s , an e arlie r re gis tration by
patie nt and / or de laye d s ubm is s ion of patie nt’s  folde r
to re porting NM ph ys ician w e re  th e  re as on(s ) for
de lay and cons ide re d unjus tifie d de lay.
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Dis cus s ion

In m e dicine  a tim e ly available  re port h as  a gre at
im pact on patie nt’s  m anage m e nt by avoiding th e
de lay in de cis ion m ak ing. During las t 15 ye ars , robus t
de ve lopm e nts  on te ch nological frontie rs  lik e  intro-
duction PACS and VRS h ave  s h orte ne d th e  Re TAT.
Now  Re TAT h as  be com e  an im portant q uality indicator
in h e alth care  s ys te m  w ith  be nch m ark  in fe w  h ours  to
m inute s  ins te ad of days . AKUH  is  th e  firs t JCI accre -
dite d h e alth care  facility of country and Re TAT is  one
of num e rous  param e te rs  e ns uring q uality care  of
patie nts  at AKUH .
Nucle ar m e dicine  s e ction h as  be e n m aintaining %
Re TAT w e ll be yond th e  ins titution’s  be nch m ark . Our
re s ults  de m ons trate  an ove r-all Re TAT of 9 7.31%
agains t a be nch m ark  of >9 0%  w ith in 24 h our. Th e
purpos e  of audit w as  to find out th e  re as on for 2.8%
of proce dure s  w h ich  w e re  not re porte d w ith in 24 h our.
RCA of th e s e  168/59 05 (2.8% ) cas e s  re ve ale d 55
(33% ) proce dure ’s  re porting w as  de laye d due  to an
e xte nde d im aging protocol be yond 24 h ours . Th e s e
w e re  cons ide re d jus tifie d de lay. Exclus ion of th e s e
cas e s  w ould re duce  th e  num be r of proce dure s  not
re porte d w ith in 24 h our from  168 (2.8% ) to 113 (1.9 % ).
Pre dom inant re as on for de laye d re porting in re m aining
113 patie nts  w as  de laye d s ubm is s ion of patie nt’s
folde r to re porting s uite  by th e  te ch nologis ts . Th is
could be  m inim iz e d by s ys te m  ge ne rate d ale rts  to

Figure  4: %  de laye d of re porting in Nucle ar Me dicine  proce dure s
be yond 24 h ours  of turnaround tim e .

NM s e ction h e ad for proce dure s  not re porte d w ith in
08 h ours  afte r re gis tration.  Sim ilarly th os e  proce dure s
w h ich  w e re  re gis te re d ah e ad for s om e  re as ons  w ill
als o be  ack now le dge d in RIS. So by adopting th e s e
s trate gie s , w e  do e xpe ct to ach ie ve  100%  Re TAT in
NM w h ich  w ill be  s tudie d in a follow -up audit in future .
Th is  audit als o s h ow s  th at %  Re TAT for ER proce dure s
(agains t a be nch  m ark  of >9 0%  w ith in 4 h our) w as
100%  w h ich  is  in accordance  w ith  publis h e d data as
w e ll.4 Alth ough  th e  num be r of ER proce dure s  w e re
s m all but th is  draw s  our atte ntion tow ards  a pe rfe ct
w ork  flow  dynam ic am ong re gis tration de s k , te ch no-
logis t and re porting ph ys icians . Th e  purpos e  of
adopting above  m e ntione d s trate gie s  is  to ach ie ve
s im ilar pre cis e  w ork  flow  dynam ic for re s t of NM
proce dure s  to ach ie ve  100%  Re TAT w ith in ins titution’s
be nch m ark .
A tim e ly available  im aging re port h as  a s ignificant
im pact upon patie nt’s  m anage m e nt. Our %  Re TAT is
w e ll w ith in ins titution’s  be nch  m ark  (around 9 7%
agains t >9 0%  be nch m ark  w ith in 24 h our). By con-
ducting th is  audit w e  pe rform e d root caus e  analys e s
for s m all pe rce ntage  of proce dure s  re porte d be yond
Re TAT be nch m ark . W e  h ave  m ade  s trate gie s  for e ach
e xplore d caus e s  and planne d to pe rform  a follow -up
audit to m e as ure  th e  targe t outcom e s .
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