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Introduction

In curre nt e ra, Flourode oxyglucos e  (18FDG) bas e d
h ybrid pos itron e m is s ion tom ograph y and com pu-
te riz e d tom ograph y (PET/CT) h as  be com e  an inte gral
part of m anage m e nt of various  cance rs . Bas ic re as on
for th is  popularity is  its  h igh  s e ns itivity, be tte r s pe cificity
due  to CT com pone nt and a h igh  diagnos tic accuracy.
18FDG PET/CT provide s  h igh  q uality functional,
anatom ical and fus e d im age s  de picting th e  pre s e nce
and e xte nt of a m alignant proce s s  w h ich  is  im portant
for diagnos is , s taging, re s taging and re s pons e  e va-

luation.1 In addition, it als o provide s  s e m iq uantitative
param e te rs  lik e  s tandardiz e d uptak e  value s  (SUV;
m os t com m only us e d is  m axim ux SUV, i.e . SUVm ax).
Th e s e  q ualitative  and s e m iq uantitative  param e te rs
guide  th e  tre ating m e dical and radiation oncologis ts
about th e  s e le ction and m odification in m anage m e nt
s trate gy and als o pre cis e  de line ation of m e tabolic
tum or volum e  by radiation oncologis ts .2
18FDG is  a glucos e  analogue  and its  accum ulation
in tis s ue  is  proportional to th e  am ount of glucos e
utiliz ation by tum or ce lls  h aving ove re xpre s s ion of
th e  glucos e  trans porte r (GLUT) and incre as e d h e xo-
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AIM: Aga K h an Unive rs ity H os pital h as  re ce ntly e m bark e d into PET/CT im aging and w e  h ave  tailore d s tandard
ope rating proce dure s  (SOP) as  pe r re ce nt guide line s . Th is  clinical audit w as  done  to e ns ure  good clinical practice
as  pe r de fine d be nch  m ark s . MATERIAL & METHODS: Th is  clinical audit w as  conducte d from  1s t July till 5th
Augus t 2016 and w e  did audit of 11 param e te rs  re late d to de m ograph ics , patie nt pre paration, acq uis ition protocol,
q ualitative  and s e m iq uantitative  param e te rs , re porting and radiation dos e  from  PET/CT s tudy. Th e  com pliance
of th e s e  param e te rs  w as  ch e ck e d agains t pre de fine d be nch m ark s . RESULTS: 100%  com pliance  w as  found for
de m ograph ic, h e igh t and w e igh t e ntrie s , fas ting blood glucos e  le ve l, pre gnancy, intrave nous  contras t and low
dos e  CT s can. Non-com pliance  w as  found for dos e  of 18FDG (71%  for 3 M Bq /k g be nch m ark ), uptak e  tim e  (25%
agains t 55-75 m inute  be nch m ark ), m e an h e patic uptak e  (19 %  agains t 1.3-3%  be nch m ark ) and adde nda in
re porting (4%  agains t 0.5%  be nch m ark ). CONCLUSIONS: Th is  clinical audit finds  an ove r-all good com pliance
to de partm e ntal protocol w h ich  is  tailore d as  pe r re ce nt guide line s  to ach ie ve  a global s tandardiz ation in PET/CT
im aging. Alth ough  radiation dos e  is  s ignificantly low , atte m pts  s h ould be  tak e n to m inim iz e  th e  m agnitude  of non-
com pliance . Sim ilarly, w ork  flow  m us t be  s trate giz e d to pre ve nt avoidable  re as ons  re s ulting in non-com pliance
in uptak e  tim e .
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Demographics: Me ntioning of nam e , m e dical re cord
num be r, acce s s ion num be r, age  and ge nde r as  th e s e
param e te rs  are  one  of th e  s e ntine l patie nt s afe ty
goals  as  pe r Joint Com m is s ion. Th e  be nch  m ark  is
100%  com pliance .

Weight and Height: Th e s e  param e te rs  are  re q uire d
for calculation of SUVm ax by com pute r s oftw are . Th e
be nch  m ark  is  100%  com pliance .

Duration of Fasting and Fasting Blood Glucose

Level: As  pe r protocol patie nts  are  calle d w ith  at
le as t 4 h our of fas ting (pre fe rably 6 h ours ) for s olid
food and be ve rage s  (plain w ate r is  allow e d for be tte r
h ydration) to e ns ure  low  blood glucos e  and low  s e rum
ins ulin le ve l as  ins ulin is  dire ctly re s pons ible  for glu-
cos e  uptak e  by non-tum our ce lls .7 To e ns ure  be tte r
uptak e  of radiolabe le d glucos e  by tum or ce lls , FBS
m us t be  <200 m g/dl and te s t is  re s ch e dule d if it =
200 m g/dl.8 Th e  be nch  m ark  is  100%  com pliance .

Pregnancy: For fe m ale  patie nts  in th e ir re productive
age , 10 day rule  or in cas e  of doubt a pre gnancy te s t
is  pe rform e d to rule  out th e  pre gnancy. Th e  be nch
m ark  is  100%  com pliance .

Oral and Intravenous Contrast: As  pe r re com m e n-
dation in re ce nt guide line s ,8 intrave nous  contras t is
not give n and if re q ue s te d by re fe rring ph ys ician, a
diagnos tic CT s can w ith  intrave nous  contras ts  is  done
afte r com ple tion of PET/CT s can. For b e tte r
vis ualiz ation of bow e l, dilute d oral gas -trografin (10
cc in 1 lite r plain w ate r) is  give n at le as t 1 h our prior
th e  PET/CT im aging. A com pliance  of 100%  w as  s e t
as  be nch  m ark  for intrave nous  contras t.

Uptake Time: It is  de fine d as  tim e  be tw e e n 18FDG
inje ction and im aging. Th e re  is  a progre s s ive  uptak e
in tum or tis s ue  w ith  a s ignificant im pact upon e s ti-
m ate d SUV value s . As  pe r de partm e nt protocol,
im aging m us t be  pe rform e d w ith in 55-75 m inute  and
for follow  up ±10 m inute s  of bas e line  s tudy but not
be fore  50 m inute . 100%  com pliance  w as  s e t as  a
be nch  m ark .

Low Dose CT Protocol: CT com pone nt of PET/CT
s tudy, contribute s  m ore  th an 60%  of e ffe ctive  radiation
dos e  to patie nts  w h ich  incre as e s  th e  life  tim e  attri-

k inas e  activity w h ich  incorporate s  it into th e  firs t s te p
of th e  norm al glycolytic path w ay.3  It is  im portant to
unde rs tand th at 18FDG uptak e  appre ciable  on im age s
and e s tim ate d by SUV is  de pe nde nt upon m any
confounding factors  lik e  tum or biology, inje cte d dos e
of 18FDG, duration of fas ting, fas ting blood glucos e
le ve l, tim e  be tw e e n inje ction and im aging, us e  of
intrave nous  and oral contras t, s canne r s e ns itivity,
re cons truction s oftw are , s iz e  of re gion of inte re s t
(RO I) draw n ove r le s ions , tum or s iz e  and partial
volum e  e ffe ct, e tc.4 Be yond any doubt th e s e  factors
h ave  a dire ct im pact upon re pe atability and re produci-
bility of 18FDG PET/CT. Th is  obvious ly pos e s  a s igni-
ficant variability in inte rpre tation of s e rie s  of s cans
pe rform e d w ith  diffe re nt param e te rs  w ith  an e xpe cte d
variable  SUV value s . Th is  is  one  of th e  s ole  re as ons ,
w h y PERCIST (PETRe s pons e  Crite ria in Solid
Tum ors ) h as  not be e n w e ll adopte d w orldw ide  s ince
2009 . To addre s s  th is  is s ue , nucle ar m e dicine  and
radiological s ocie tie s  in diffe re nt parts  of w orld h ave
s tre s s e d upon a s tandardiz e d im aging and inte rpre -
tation protocols  to e ns ure  re pe atability, re producibility,
pre cis ion and accuracy of PET/CT proce dure s  pe r-
form e d at any im aging facility.5

Aga K h an Unive rs ity H os pital (AK UH ) K arach i,
Pak is tan (only joint com m is s ion accre dite d h e alth care
facility of country) acq uire d PET/CT s canne r and
cyclotron in De ce m be r 2015. Be ing cogniz ant of
im portance  of re pe atability, re producibility, pre cis ion
and accuracy, w e  adopte d a s tandardiz e d PET/CT
protocol as  re com m e nde d by Uniform  Protocol for
Im aging in Clinical Trial (UPICT) w h ich  w as  form ulate d
by SNMMI, EANM and RSNA.6

Aim  of th is  clinical audit w as  to find out th e  com pliance
of PET/CT im aging s e rvice s  of AKUH  to its  form ulate d
protocols  and s tandard ope rating proce dure s  and
obs e rvation of ce rtain oth e r im portant param e te rs .

Material and Methods

Th is  clinical audit w as  conducte d at PET/CT im aging
s e rvice s  of Aga K h an Unive rs ity H os pital (AKUH )
Karach i, Pak is tan from  1s t July till 5th  Augus t 2016.
During th e  s tudy pe riod, w e  e xam ine d patie nt’s  re cord
for follow ing ite m s .



Variable

Table 1: Patie nt’s  de m ograph ics

Age (Median ± SD) years

BMI (mean ± SD) Kg/m2

Male: Female

FDG Dose (mean ± SD) MBq

Uptake Time (mean ± SD) minutes

FBS (mean ± SD) mg/dl

CTDI (mean ± SD)

DLP (mean ± SD)  mGy.cm

Effective Dose from CT (mean ± SD) mSv

Hepatic uptake Hep SUVmean  (mean ± SD)

Positive: Negative scan

Frequency of addendum

51 ± 20

23.80 ±  4.74

68:42 (62%: 38%)

195 ± 43

69 ± 12

115 ± 26

3.48 ± 1.11

386.18 ± 121.33

5.79 ± 2.09

1.70 ± 0.44

78 ± 32 (71%:29%)

04%  (04/110)

N = 110

SD= Standard Deviation FBS=Fasting Blood Sugar
BMI=Body Mass index CTDI=CT Dose Index
FDG= Flourodeoxyglucose DLP=Dose Length Product
MBq=Mega Becquerel SUV=Standardized Uptake Value

Variable
Beyond
protocol

Within
protocol p value

FDG Dose in MBq

10% under dose

FDG Dose in MBq

10% Over dose

Uptake Time

<55 minutes

Uptake Time

>75 minutes

FBS 200 mg/dl

Hepatic uptake Hep SUVmean

<1.3

Hepatic uptake Hep SUVmean

>3.0

Number of Addendum

33 (30%)

45 (41%)

05 (4%)

23 (21%)

00 (0%)

21 (19%)

00 (0%)

04 (04%)

32 (29%)

82 (75%)

110 (100%)

89 (81%)

106 (96%)

0.8711

0.0627

<0.0001*

<0.0001*

<0.0001*

<0.0001*

<0.0001*

<0.0001*

*p<0.05

Table 2: Variation analys is  in s tandardiz e d protocol for FDG PET-
CT s tudie s
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age  of th e  s tudy coh ort w as  51 ± 20 ye ars  w ith  a
m ale :  fe m ale  ratio of 62% : 38% . Th e  m e an body
m as s  inde x (BMI in Kg/m 2) w as  23.80 ± 4.74. All
patie nt’s  q ue s tionnaire s  w e re  found to h ave  de m o-
graph ic inform ation w ith  a com pliance  of 100% .
Corre ct e ntrie s  of h e igh t and w e igh t are  ve ry im por-
tant as  it h as  an im pact on SUVm ax calculation.

Duration of Fasting and Fasting Blood Glucose

Level: In all patie nt’s  q ue s tionnaire  duration of fas ting

butable  ris k  (LAR) for s e cond prim ary m alignancy in
th e s e  patie nts .9   Bas e d on th e s e  facts , re ce nt EANM
and UPICT guide line s  do re com m e nd us e  of low
dos e  non-contras t e nh ance d CT for atte nuation
corre ction and anatom ical m apping.8 As  pe r de part-
m e ntal protocol, w e  do PET/CT w ith out intrave nous
contras t and in cas e  it is  re q uire d, th an as  a s e parate
s tudy afte r com ple tion of PET/CT im aging. Effe ctive
dos e  from  CT (Exte rnal Expos ure ) w as  calculate d by
m ultiplying dos e  le ngth  product available  on com pute r
s cre e n (DLP; m Gy.cm ) w ith  ICRP conve rs ion coe f-
ficie nt “k ” 0.015 (m Sv / (m G. cm )).10

Dose of 18FDG (Internal Exposure): For s am e
re as on as  m e ntione d above , th e  de partm e ntal protocol
re com m e nds  to us e  3 MBq  /Kg of 18FDG and e ffe ctive
dos e  im parte d by w as  calculate d by us ing coe fficie nt
1.9  ×  10-2 m illi Sie ve rt / Me ga Be cq ue re l (m Sv/MBq )
as  pe r ICRP publication 106.11

Mean Hepatic Uptake (Hep SUVmean): Th is  para-
m e te r is  a q uality inde x of 18FDG PET/CT s tudy and
w e  us e  a range  1.3 - 3.0 as  s ugge s te d in re ce nt gui-
de line s .8 Value s  be yond th is  range  re fle cts  incorre ct
FDG adm inis tration or te ch nical is s ue s  and s ignifie s
th at q uantitative  analys is  m us t be  us e d w ith  caution.

Scan Findings: In th is  audit w e  als o calculate d th e
s cans  inte rpre te d as  ne gative  (no h ype rm e tabolic
focus ) or pos itive  (h aving s ingle  or m ultiple  h ype r-
m e tabolic focus ).

Addendum in Reporting: In th is  audit w e  als o
obs e rve d th e  fre q ue ncy of adde nda m ade  in PET/CT
re porting during s tudy duration. Th e re  is  no re porte d
incide nce  of adde nda in PET/CT. Bas e d on a re porte d
s tudy w h ich  addre s s e d fre q ue ncy of adde nda CT
abdom e n s tudie s ,12 w e  s e le cte d a be nch  m ark  of
<0.5%  of total PET/CT re ports .

Results (Tab. 1 & 2)

Demographics, Height and Weight: Total 110
patie nts  w e re  include d during s tudy pe riod. All
q ue s tionnaire s  w e re  found to h ave  corre ct addre s -
s ograph  and no incide nce  of w rong patie nt or w rong
inje ction (i.e . m e dical e ve nt) w as  found. Th e  m e an



Figure 1: FDG PET and PET/CT im age s  acq uire d w ith  m inim um
and m axim um  inje cte d dos e s  of 18FDG

Figure 2: FDG PET and PET/CT im age s  w ith  H e patic SUVm e an
w ith in and be low  be nch  m ark  of 1.3 -3% .
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w as  found m e ntione d and no e ntry w as  found le s s
th an 4 h our fas ting. Me an FBS w as  115 ± 26 m g/dl.
No patie nt w as  found to h ave  FBS  200 m g/dl at th e
tim e  of h aving 18FDG inje ction (100%  com pliance
w ith  p-value  <0.0001). Staff narrate d th at th e y are
us e d to re s ch e dule  th e  patie nts  if th e y are  not ade -
q uate ly pre pare d alth ough  corre ct num be r patie nts
re s ch e dule d w e re  not re corde d.

Pregnancy: In 42 fe m ale  participants , q ue s tions
w e re  as k e d about th e  pos s ible  pre gnancy and no
incide nce  of m is s e d pre gnancy w as  found.

Oral and Intravenous Contrast: Entrie s  w e re  m ade
for oral contras t in 103 cas e s  w h ile  08 form s  w e re
found blank  de s pite  of adm inis tration of oral contras t.
No PET/CT s tudy w as  pe rform e d w ith  IV contras t
(100%  com pliance ).

Uptake Time: Th e  m e an uptak e  tim e  w as  found 69
± 12 m inute . In 82 patie nts  (75% ), uptak e  tim e  w as
55-75 m inute  (75%  com pliance  agains t th e  be nch m ark
of 100% ). In 5 (4% ) patie nts , s tudy w as  acq uire d
be fore  55 m inute  and in 23 (21% ) uptak e  tim e  w as
be yond 75 m inute  w as  obs e rve d (p-value s  <0.0001).

Low Dose CT Protocol: Us ing a low  dos e  non-
contras t e nh ance d protocol, th e  m e an CT dos e  inde x
(CTDI) w as  3.48 ± 1.11 and dos e  le ngth  product
(DLP in m Gy.cm ) w as  386.18 ± 121.33 as  de m ons -
trate d by com pute r s cre e n. Th e  m e an e ffe ctive  dos e
from  CT e xam ination (e xte rnal e xpos ure ) w as  5.79
± 2.09 m illiSie ve rt (m Sv).

Dose of 18FDG (Internal Exposure): Th e  m e an dos e
of 18FDG inje cte d w as  19 5 ± 43 MBq . As  de part-
m e ntal protocol, 32 (29 % ) patie nts  did re ce ive  th e
dos e  as  pe r protocol (3 MBq /Kg) w h ile  unde r dos e
(10% ) or ove r dos e  (10% ) w as  s e e n in 33 (30% )
and 45 (41% ) of patie nts  (non-s ignificant p-value s )
(Fig. 1). Th e  m e an dos e  im parte d by 18FDG w as  3.71
± 0.82 m SV.

Mean Hepatic Uptake (Hep SUVmean): Th e  m e an
value  for th is  q uality indicator in our coh ort w as  1.70
± 0.44. In 89  (81% ) patie nts  it w as  w ith in th e
be nch m ark  of 1.3 -3.0. In 21 (19 % ) th e  H e p SUVm e an

value  w as  <1.3 and no patie nt w as  found to h ave
value s  >3.0 (Fig. 2).

Scan Findings: Th e  s can w as  inte rpre te d as  pos itive
for s ignificant abnorm ality in 78 (71% ) patie nts  w h ile
in 32 (29 % ) s can w as  inte rpre te d as  ne gative .

Addendum in Reporting: Th e  fre q ue ncy of adde n-
dum  in re porting w as  found in 4 (4% ) agains t a be nch
m ark  of <0.5% .

Discussion

A clinical audit is  an e ffe ctive  tool to im prove  th e
q uality of patie nt care , e xpe rie nce  and outcom e s
th rough  re vie w  of s ys te m s , path w ays  and outcom e s
agains t s e t s tandards , and th e  im ple m e ntation of
ch ange s  in th e  s ys te m  bas e d on th e  de rive d re s ults .13

Com paring to re s e arch , audit h as  its  focus e s  in
m anage m e nt e ns uring th ings  are  done  righ t, w h ile
re s e arch  e ncom pas s  th at s cie nce  and acade m ia
dis cove ring th e  righ t th ing to do. PET/CT is  th e  m os t
s e ns itive  h ybrid im aging m odality w h ich  provide s  h igh
m agnitude  of functional and m orph ological inform ation
bas e d on q ualitative  and s e m iq uantitative  param e te rs .
Aga K h an Unive rs ity H os pital h as  re ce ntly e m bark e d
into PET/CT im aging and w e  h ave  tailore d s tandard
ope rating proce dure s  (SOP) as  pe r re ce nt guide line s .8

Th is  clinical audit w as  done  to e ns ure  good clinical
practice  as  pe r de fine d be nch  m ark s .
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Demographics, Height and Weight: W e  found 100%
com pliance  re garding th e  addre s s ograph , h e igh t and
w e igh t e ntrie s  in patie nt’s  q ue s tionnaire s . Th e  bas ic
re as on is  th at w e  h ave  a com pute riz e d re gis tration
s ys te m  and s ys te m  ge ne rate s  re ce ipts  w ith  addre s -
s ograph  and pe rtine nt indications  and clinical
inform ation w h ich  is  attach e d w ith  a q ue s tionnaire .
As  pe r patie nt inte rnational s afe ty goal s tandard,
e ve ry patie nt is  re cogniz e d by nam e  and m e dical
re cord num be r and atte nding nurs e  or te ch nologis t
th an tak e s  th e  h e igh t and w e igh t of th e  patie nts .
H is tory is  tak e n by re s ide nts  w h o as k  13 pe rtine nt
q ue s tions  re garding diagnos is , h /o re ce nt s urgical or
m e dical m anage m e nt, us e  of m arrow  s tim ulating
age nt and anti-diabe tic tre atm e nt and findings  of
pre vious  im aging. It is  ne ce s s ary to h ave  corre ct
e ntrie s  of h e igh t and w e igh t, as  w rong e ntrie s  w ould
h ave  an im pact upon SUVm ax value s  and m ay le ad
to w rong inte rpre tation of PE/CT s tudie s  bas e d on
s e m iq uantitative  param e te rs .

Duration of Fasting and Fasting Blood Glucose

Level: Low e r le ve ls  of fas ting s e rum  glucos e  and
ins ulin are  one  of factors  e ns uring th e  q uality of PET
im age s . In th is  clinical audit, w e  found 100%  com -
pliance  w h ich  indicate s  a be tte r com m unication be t-
w e e n patie nt and book ing pe rs on at re ce ption and
als o w ith  te ch nologis t w h o is  ch e ck ing th e  FBS.
Re s ch e duling th e  patie nt w as  narrate d but not
re corde d and w e  s ugge s t re cord k e e ping of th e s e
w ould h e lp to look  into m agnitude  and pos s ible
re as ons  of s uch  incide nce s .

Pregnancy: As  pe r ICRP th e  radiation abs orbe d
dos e  to non-gravid ute rus  is  1.8× 10-2m Gy/MBq .11 A
radiation bas e d proce dure  in a k now n or s us pe cte d
pre gnant could be  pe rform e d if be ne fits  outw e igh e d
th e  h arm . H ow e ve r, in th is  clinical audit, all fe m ale
participants  confide ntly de nie d pre gnancy. Th is  s h ow s
a good couns e ling by s taff or re ce ptionis t to th e
fe m ale  patie nts  w h o are  in re productive  age  group.

Oral and Intravenous Contrast: Us e  of intrave nous
contras t h as  a pos s ibility of fals e ly h igh  SUVm ax

and th is  pos e s  proble m  as  PERCIST or RECIST
crite ria are  bas e d on %  ch ange  in th e s e  s e m iq uan-
titative  param e te rs . Th e re fore , to ach ie ve  a global
s tandardiz e d protocol in an atte m pt to us e  th e s e

inte rpre tation crite ria in a s crupulous ly w ay, re ce nt
guide line s  don’t re com m e nd us e  of intrave nous
contras t.8 W e  h ave  found 100%  com pliance  and
s h ow s  good m e dical practice . H ow e ve r, in 08 patie nts
q ue s tionnaire  adm inis tration of oral contras t w as
found m is s ing and w h ich  ne e ds  to be  im prove d.

Uptake Time: Uptak e  of glucos e  (18FGD) in m alignant
ce ll h as  te m poral progre s s ion and PET/CT s tudie s
acq uire d at diffe re nt uptak e  tim e  in s am e  patie nt,
w ould be  diffe re nt q ualitative ly w ith  diffe re nt SUVm ax

value s . For patie nts  h aving a follow -up PET/CT s can
w ith  diffe re nt uptak e  tim e s  of bas e line  and follow  up
s tudie s , th e re  is  pos s ibility of variable  s e m iq uantitative
value s  w h ich  w ould be  difficult to diffe re ntiate  e ith e r
s e condary to tum or re s pons e  to th e rapy or due  to
diffe re nt uptak e  tim e s  be tw e e n 02 s tudie s . To m inim iz e
th e  im pact of th e s e  variations , re ce nt guide line s  s tre s s
upon to acq uire  s tudy w ith in 55-75 m inute  (± 10
m inute  for follow  up but not be fore  50 m inute ). W e
found a com pliance  of 75%  w h ile  in 25%  uptak e  tim e
w as  be yond th e  re com m e nde d tim e . Th e  m os t
com m on re as ons  w e re  dire ctly re late d to patie nts  lik e
tak ing longe r tim e  in w as h room , vom iting, low  BP or
une as ine s s , h ypoglyce m ia, e tc.  Oth e r re as on for th is
non-com pliance  w e re  te ch nical lik e  e rror in s canne r,
acq uis ition of contras t e nh ance d CT afte r a non-
e nh ance d PET/CT or tim e  cons um e d for fitting
radiation th e rapy de vice s  for m e tabolic tum or m ark ing
on PET bas e d tre atm e nt planning.

External (CT) and Internal (18FDG) Radiation Dose:

In all patie nts  low  dos e  CT protocol w as  us e d and
th e  m e an e ffe ctive  dos e  w as  5.79  ± 2.09  m Sv.
H ow e ve r, for 18FDG dos e , com pliance  w as  obs e rve d
in 29 %  cas e s . Th e  prim ary re as on for th is  non-
com pliance  w as  th e  yie ld of 18FDG pe r run of dos e -
on-de m and cyclotron w h ich  is  dis tribute d in 2-4
patie nts . H ow e ve r, im age s  of patie nts  inje cte d w ith
h igh e s t and low e s t 18FDG dos e s  w e re  com parable
and th is  is  due  to th e  Tim e -of-Fligh t s canne r w ith  a
ve ry low  re s olution tim e  (<450 picos e cond). Th e  m e an
dos e  im parte d by 18FDG w as  3.71 ± 0.82 m SV. Th e
m e dian e ffe ctive  dos e  from  PET/CT s tudy in our
coh ort w as  8.85 m Sv (range :5.56-13.00)14 w h ich  is
s ignificantly low e r th an th e  re porte d low e s t dos e  .
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Mean Hepatic Uptake (Hep SUVmean): According
to re ce nt s tudie s , SUVm ax could be  u s e d w ith
ce rtaintie s  in s tudie s  h aving H e p SUVm e an be tw e e n
1.3-3.0. In our audit, 81%  of s tudie s  w e re  found to
h ave  value s  w ith in th is  range  and s ignifying th at
s e m iq uantitative  param e te rs  de rive d out could be
us e d w ith  h igh  le ve l of confide nce . H ow e ve r, in 19 %
th is  param e te r w as  be low  1.3 and prim ary re as on
w as  inade q uate  inje ction te ch niq ue  re s ulting in e ith e r
e xtravas ation or h old up of fraction of 18FDG in tube s .
As  pe r re ce nt guide line s  unce rtaintie s  re late d to th is
m us t be  m e ntione d in re port.8 H ow e ve r, w e  did not
find s uch  pe rtine nt s tate m e nt in re ports  of th e s e
patie nts .

Scan Findings: As  e xpe cte d, m ajority of th e  s cans
w e re  found pos itive  and th e  prim ary re as on is  re fe rral
bias  w h ich  m e ans  te s t w as  done  in patie nts  w ith
k now n m alignancy and not as  a s cre e ning te s t for
th os e  s us pe cte d for m alignancy.

Addendum in Reporting: During th e  s tudy pe riod
th e  incide nce  of adde ndum  in re porting w as  s igni-
ficantly h igh  (4/110 patie nts ). Th is  is  h igh e r th an
re porte d incide nce  of 0.5%  w h ich  is  for CT bas e d
s tudy.12 Th e  prim ary re as on for th is  tre nd is  th at re por-
ting radiologis ts  are  naïve  in re porting PET/CT and
w e  e xpe ct a de clining tre nd w ith  im proving le arning
curve  in days  to com e .

Th is  clinical audit finds  an ove r-all good com pliance
to de partm e ntal protocol w h ich  is  tailore d as  pe r
re ce nt guide line s  to ach ie ve  a global s tandardiz ation
in PET/CT im aging. Alth ough  radiation dos e  is
s ignificantly low , atte m pts  s h ould be  tak e n to m inim iz e
th e  m agnitude  of non-com pliance . Sim ilarly, w ork
flow  m us t be  s trate giz e d to pre ve nt avoidable  re as ons
re s ulting in non-com pliance  in uptak e  tim e .

References

1. Lars on SM, Sch w artz  LH . 18F-FDG PET as  a
candidate  for “q ualifie dbiom ark e r”: functional
as s e s s m e nt of tre atm e nt re s pons e  inoncology. J
Nucl Me d. 2006; 47(6): 9 01-3.

2.

3.

4.

5.

6.

7.

8.

9 .

10.

Grégoire  V, Ch iti A. PET in radioth e rapy planning:
particularlye xq uis ite  te s t or pe nding and e xpe ri-
m e ntal tool? Radioth e r Oncol.2010; 96(3): 275-6.

Th orw arth  D, Be ye r T, Boe llaard R. Inte gration of
FDG-PET/CT into e xte rnal be am  radiation th e rapy
planning: te ch nical as pe cts and re com m e ndation
on m e th odological approach e s .Nuk le arm e diz in.
2012; 51(4): 140-53.

Th ie  JA. Unde rs tanding th e  Standardiz e d Uptak e
Value , Its  Me th ods , and Im plications  for Us age . J
Nucl Me d 2004; 45: 1431-34.

Bus e m ann SE, Plach cins k a A, Britte n A. Acce p-
tance  te s ting for nucle ar m e dicine  ins trum e nta-
tion. Eur J Nucl Me d Mol Im aging. 2010; 37(3):

672-81.

Grah am  M G, W ah l RL, H offm an JM, Yap JF,
Sunde rland J, Boe llaard R, Pe rlm an ES, Kinah an
PE. Sum m ary of th e  UPICT Protocol for FDG
PET/CT Im aging in Oncology Clinical Trials . J Nucl
Me d (publis h e d on April 16, 2015 as  doi:10.29 67/
jnum e d.115.158402)

Be loh lave k  O, Jarus k ova M. [18F]FDG-PET s can
in patie nts  w ith  fas ting h ype rglycae m ia. Q J Nucl
Me d Mol Im aging. 2014

Boe llaard  R, De lgado-Bolton R, Oye n W J, Giam -
m arile  F, Tats ch K, Es ch ne r W , e t al. FDG PET/CT:
EANM proce dure  guide line s  for tum our im aging:
ve rs ion 2.0. Eur J Nucl Me d Mol Im aging 2015;
42: 328-54.

Jallow  N, Ch ris tian P, Sunde rland J, e t al. Diagnos ti-
cre fe re nce  le ve ls  of CT radiation dos e  in w h ole -
body PET/CT. J Nucl Me d 2016; 57: 238-41

Ch ris tne r J, Kofle r J, McCollough  C. Es tim ating
e ffe ctive dos e  for CT us ing dos e -le ngth  product
com pare d w ith us ing organ dos e s : cons e q ue nce s
of adopting Inte rnationalCom m is s ion on Radio-
logical Prote ction Publication 103 or Dual-Ene rgy
Scanning. Am  J Radiology 2010; 194: 881-9



274PJR October - December 2016; 26(4)PAK ISTAN JOU RNAL  OF RADIOLOGY

11.

12.

13.

14.

15.

ICRP. Radiation dos e  to patie nts  from  radio-
ph arm ace uticals . Adde ndum  3 to ICRP Publication
53. ICRP Publication 106. Approve d by th e
Com m is s ion inOctobe r 2007. Ann ICRP 2008; 38:

1-19 7.

Andre w  B. Ros e nk rantz , Ne il K. Bans al. Diagnos tic
e rrors  in abdom inope lvic CT inte rpre tation: ch arac-
te riz ation bas e d on re port adde nda. Abdom  Radiol
2016: DOI: 10.1007/s 00261-016-0741-8

Mirz ae i S, Maffioli L, H ils on A. Clinical audit in
nucle ar m e dicine . Eur J Nucl M e d Mol Im aging
2011; 38: 3-4.

Z am an M U, Fatim a N, Z am an A, Z am an U,
Tah s e e n R. Significantly Low  Effe ctive  Dos e  from
18FDG PET/CT Scans  Us ing Dos e  Re ducing
Strate gie s : "Le s s e r is  Be tte r". As ian Pac J Cance r
Pre v. 2016; 17: 3465-8.

Mah m ud M, Nordin A, Saad A, Az m an F. Es tim a-
tion of patie nt radiation dos e  from  w h ole  body
18FDG PET/CT e xam ination in cance r im aging: a
pre lim inary s tudy. J Ph ys ics : Confe re nce  Se rie s
2014;  546: 12008-13.


