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Introduction

Th e  us e  of Com pute d Tom ograph y (CT) for m e dical
im aging h as  be e n on th e  incre as e  in th e  las t de cade .1-7

Th is  is  large ly due  to its  fas t acq uis itions  tim e , im prove d
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BACKGROUND: Th e  us e  of com pute d tom ograph y (CT) h as  furth e r tak e n im aging a s te p forw ard but at h igh e r
dos e  to th e  patie nt. Th is  h as  m ade  re le vant bodie s  to cre ate  dos e  re fe re nce  le ve l (DRL) as  an inve s tigational
tool to ide ntify unus ually h igh  radiation dos e  as s ociate d w ith  th e  us e  of CTs . AIMS AND OBJECTIVES: Th is
s tudy inte nds  to ve rify th e  curre nt s tate  of dos e  le ve l of Volum e  CT Dos e  Inde x (CTDIvol) and Dos e  Le ngth  Product
(DLP) for com m on CT e xam inations  in South -W e s t Nige ria, it als o s e e k  to com pare  diffe re nce s  for non-contras t
and contras t e xam ination and to com pare  and corre late  its  findings  w ith  Inte rnational and national DRL for CTDIvol

and DLP at 50th  and 75th  pe rce ntile . MATERIALS AND METH ODS: Th e  s tudy us e d 13 CT units  w h ich  re pre s e nt
ove r 60%  of functional CT facilitie s  acros s  Lagos . All s canne rs  w e re  m ulti-de te ctor CT (MDCT) te ch nology, w ith
2 to 128 s lice s  w ith  four diffe re nt ve ndor: Ge ne ral Ele ctric, Tos h iba, Sie m e ns  and Ph ilips . More  th an h alf of th e
CT us e d w e re  16-s lice  s canne rs . Th is  re tros pe ctive  s tudy colle cte d data from  702 m ale  (317 non-contras t and
385 contras t age nt) and 9 37 fe m ale  (403 non-contras t and 534 contras t age nt) re s pe ctive ly. RESULTS: Th e re
w as  no diffe re nce  in m e an age , CTDIvol and DLP for non-contras t and contras t e xam inations  for th e  3 body
re gions . Th e re  w as  no diffe re nce  in CT dos e  outputs  (CTDIvol and DLP) w ith  m e dia at 50th  (P = 0.9 56) and 75th

(P = 0.9 63) pe rce ntile . Com paris on of CTDIvol and DLP at 75th  pe rce ntile  for th e  3 body re gion for non-contras t
age nt be tw e e n th is  s tudy and oth e r s tudie s  w e re  not s tatis tically diffe re nt. H ow e ve r, s ignificant diffe re nce  in DLP
w as  s e e n in Ke nya and Nige ria (P = 0.028 and P = 0.039 ). Com paris on of CTDIvol at 75th  pe rce ntile  w ith  contras t
age nt be tw e e n th is  s tudy and USA w as  diffe re nt (P = 0.038), h ow e ve r, th e re  w as  no diffe re nce  in CTDIvol and
DLP be tw e e n th is  s tudy and Unite d K ingdom , Ire land and Europe an Com m is s ion. CONCLUSION: CTDIvol and
DLP w e re  low e r com pare d to oth e r s tudie s . CTDIvol and DLP in th is  s tudy w as  in line  w ith  oth e r s tudie s  for non-
contras t e xam inations  at 75th  pe rce ntile .
Ke yw ords : Com pute d Tom ograph y, Volum e  CT Dos e  Inde x, Dos e  Le ngth  Product, Contras t, Dos e  Re fe re nce
Le ve l
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contras t, s e ns itivity and ability to im age  s oft tis s ue
and bone  w ith out s upe rim pos ition. Im age s  acq uire d
by CT in th e  axial plane  can be  re adily re cons tructe d
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DRLs  are  s e t at th e  75th  pe rce ntile  (th ird q uartile ) of
typical value s  of dos e  param e te rs  (CTDIvol and DLP)
for a patie nt group (e ith e r as  adults  or ch ildre n) acros s
a range  of facilitie s /m ach ine s  for a s pe cific type  of
e xam ination/proce dure . Ach ie vable  Dos e s  (ADs ) w e re
als o com pute d at th e  50th  pe rce ntile  (m e dian) of th e
dos e  dis tribution.
To e ns ure  appropriate  com paris ons , th e  ICRP re com -
m e nds  th e  e s tablis h m e nt of DRLs  at local, re gional
and national le ve ls . W ith  th e  incre as ing num be r of
CTs  now  in us e  in Nige ria, a CT DRL is  ne ce s s ary
as  a guide  for optim iz ation and to e ns ure  be s t
practice s . Alth ough , a firs t nationw ide  s urve y h as
be e n carrie d out in Nige ria to de te rm ine  CTDIvol and
DRL for non-contras t e xam inations . Th e  purpos e  of
th is  s tudy w as  to focus  on Lagos  (South -W e s t Nige ria)
w h ich  h as  one  of th e  large s t population in Nige ria
and h e nce  h igh e s t num be r of CTs .27,28 Th e  s tudy
inte nds  to de te rm ine  CTDIvol and DLP for non-contras t
and contras t e xam inations . It als o s e e k s  to com pare
obtaine d CTDIvol and DLP w ith  national and
inte rnational s tudie s  at 50th  and 75th  pe rce ntile .

Mate rials  and Me th ods

In th is  re tros pe ctive  s tudy, CT dos e  output data
(CTDIvol and DLP) w e re  colle cte d on-s ite  from  th e
CT cons ole  at e ach  of th e  CT facilitie s  dire ctly by th e
re s e arch e r. In orde r to as ce rtain th e  functionality of
th e  CT s canne r in th e s e  facilitie s , a s urve y w as  unde r-
tak e n acros s  Lagos  from  a lis t draw n up of all k now n
ce ntre s . A total of 30 CT facilitie s  w e re  re vie w e d.
Each  facility w as  contacte d to as ce rtain s tatus  of
th e ir CT s canne r e ith e r via e m ail or te le ph one  or by
ph ys ical ins pe ction. Of th is  num be r, 21 w e re  found
to be  ope rational at th e  tim e  of e nq uiry.  Re q ue s t for
e th ical approval w as  th e n s e nt to e ach  facility. Pre -
re q uis ite s  include d th at th e  re s e arch  doe s  not inte rfe re
w ith  patie nt’s  inve s tigations  and patie nts ’ private
inform ation (e s pe cially nam e s ) are  k e pt confide ntial.
Follow ing de cis ion m e e tings  w ith  th e  m anage m e nt,
radiologis ts  and radiograph e rs  at e ach  ce ntre , e th ical
approval w as  re ce ive d at 13 out of th e  21 CT facilitie s ,
re pre s e nting ove r 60%  of all functional CT facilitie s
in th e  re gion (Tab. 1).
All CT facilitie s  w e re  locate d in Lagos , Nige ria. Th e re
w e re  locate d e ith e r in te ach ing or private  h os pitals

in s agittal and coronal plane s .8,9  Clinical utiliz ation
of CT and its  prolife ration h as  incre as e d in de ve loping
countrie s .10-13

Ge ne rally, th e  incre as e d utiliz ation of CT for im aging
h as  im prove d th e  q uality of clinical diagnos is , but
als o it h as  s ignificantly incre as e d th e  total annual
e xpos ure  of th e  population to radiation.13-16 In th e
Unite d State s  alone , m e dical e xpos ure s  contribute
at le as t 48%  of th e  total annual e xpos ure , w ith  CT
alone  contributing m ore  th an h alf.17 A s ingle  CT
e xam ination is  up to 10-100 tim e s  m ore  dos e  th an a
conve ntional X-ray.18 It is  th e re fore  ne ce s s ary to
m onitor dos e s  to patie nts , and to adh e re  to th e  th re e
ge ne ral principle s  applying to e xpos ure  s ituation
w h ich  are  jus tification, optim iz ation and dos e  lim it.
Th e  optim iz ation goal is  to e ns ure  th at th e  dos e  to
th e  patie nt for any proce dure  is  k e pt as  low  as
re as onably ach ie vable  (ALARA) w h ile  s till ach ie ving
th e  clinical obje ctive  of s uch  proce dure , and
cons ide ring oth e r factors  - s uch  as  e conom ic, s ocie tal
and e nvironm e ntal factors .19 ,20 As  part of th e  optim iz a-
tion goal of radiation prote ction, th e  Inte rnational
Com m is s ion on Radiological Prote ction (ICRP) re com -
m e nds  th e  e s tablis h m e nt of diagnos tic re fe re nce
le ve ls  (DRLs ). Th is  is  s ynonym ous  w ith  guidance
le ve ls  re com m e nde d by th e  Inte rnational Atom ic
Ene rgy Age ncy (IAEA). DRLs  are  us e d as  a practical
tool and guide  ‘to indicate  w h e th e r, in routine  con-
ditions , th e  le ve ls  of patie nt dos e  or adm inis te re d
activity from  a s pe cifie d im aging proce dure  are
unus ually h igh  or low  for th at proce dure . DRLs  are
not m e ant to s e rve  as  dos e  cons traints , but rath e r
as  a guide  and be nch m ark  figure  for com paring com -
m on diagnos tic proce dure s .21-26

DRLs  are  s e t w ith  CT dos e  param e te rs  - volum e  CT
Dos e  Inde x (CTDIvol) and Dos e  Le ngth  Product (DLP).
CTDI is  a m e as ure  of radiation dos e  output of a CT
s canne r at th e  ce ntre  of th e  s can, w h ile  DLP is  a
m e as ure  of radiation dos e  output of a CT s canne r
ove r th e  le ngth  of a s can. Math e m atically e xpre s s ion
of CTDI for a s ingle  s can and DLP are  give n as :

1

2

W h e re  T is  th e  nom inal be am  collim ation th ick -ne s s
in m m , D(z ) is  th e  dos e  profile  and L is  th e  s can
le ngth .



Table  1: CT s pe cifications  and ave rage  patie nts  s canne d pe r
w e e k

XD1

XD2

XD3

XD4

XD5

XD6

XD7

XD8

XD9

XD10

XD11

XD12

XD13

Centre

16

64

16

16

16

128

16

64

16

64

16

2

8

Slices

Toshiba

Toshiba

GE

GE

Siemens

Toshiba

GE

GE

GE

Philips

Toshiba

Siemens

GE

Brand

Alexion CGGT-028A

Asteion CGGT-015A

Brivo CT 385

Brivo CT 385

Somatom Emotion DE

Aquillon CGGT-021B

Brivo CT 385

Optima CT 660

Brivo CT 385

Brilliance CT 64

Alexion CGGT-028A

Somatom Spirit

BrightSpeed Edge
Select

Model
Year of
Manu-

facturer

Year of
Instal-
lation

No. of
patient

per week

2016

2016

2016

2016

2013

2012

2015

2017

2013

2007

2011

2013

2008

2016

2016

2016

2016

2014

2013

2015

2017

2015

2017

2013

2014

2009

60

42

65

42

50

98

70

100

70

30

10

98

48
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w as  one  dual-s lice  CT s canne r, one  8-s lice , s e ve n
16-s lice , tw o 64-s lice , and one  128-s lice  CT.  A pilot
s tudy h ad cons ide re d h e ad, ch e s t and abdom e n as
m os t re q ue s te d e xam inations . Oth e r th an th at prim ary
dos e  param e te rs  (CTDIvol and DLP), s om e  s e condary
data w e re  als o note d s uch  as  age  and ge nde r. Scan
and m ach ine  param e te rs  note d include d fie ld of vie w ,
k V, m A, m As , s can te ch niq ue  (axial/h e lical), s can
tim e  and s can range . Exam inations  w ith out any s e con-
dary data w e re  not include d in th e  s tudy.
No s iz e  and w e igh t w e re  re corde d on th e  cons ole ,
and could not be  re trie ve d. W e  notice d th at m os t CT
unit do not k e e p re cord of th e ir patie nt w e igh t and
s iz e . Patie nt w e igh t w e re  e s tim ate d to be  67Kg on
th e  ave rage  bas e d on a fe w  patie nt cas e  note  th at
w e re  re trie ve d. Th is  value  w as  clos e  to th e  nom inal
body m as s  of 70Kg.29 -31 CT dos e  data w as  colle cte d
on-s ite  from  th e  CT cons ole  in e ach  facility via a
“Dos e  Re port” s ys te m . Re s e arch  w as  done  unde r
s upe rvis ion by a facility s taff. Data h ad to be  colle cte d
during off-pe ak  h ours  (but during w ork  h ours ) in orde r
not to inte rfe re  w ith  patie nt’s  inve s tigations . In m any
w ays , th is  w as  h e lpful, as  clarifications  could be  m ade
ins tantly. Data for m ale  and fe m ale  for tw o m e dia
(non-contras t and contras t e xam inations ) w e re  copie d
out from  th e  CTs .
Colle cte d data w as  alre ady s tore d on th e  CT w ork -
s tation. Data w e re  analys e d us ing de s criptive  s tatis tics ,
Tw o W ay ANOVA, Inde pe nde nt Sam ple  t te s t, One
Sam ple  t te s t and corre lation us ing SPSS. P < 0.05
w as  cons ide re d to be  s tatis tically s ignificant.

or private ly de dicate d radiology ce ntre  (Fig. 1). Th e
s tudy acq uire d data from  2,19 6 e xam inations  from
1,132 patie nts . A m inim um  of 10 e xam ination pe r
protocol for th e  h e ad, ch e s t and abdom e n w as
adopte d in e ach  CT facility us e d, any facility w ith  <10

70%

15%

15%

Teaching Hospital

Private Hospital

Dedicated Radiology Centre

Figure  1: Dis tribution of CT facilitie s  us e d

Abdomen

Chest

Head

Total

With Contrast

Without Contrast

0 200 400 600 800 1000

Figure  2: Dis tribution of non-contras t and contras t e xam ination
for h e ad, ch e s t and abdom e n

e xam ination w as  e xclude d. In total, 1,639  e xam ina-
tions  from  13 CT s canne rs  w e re  re corde d (Fig. 2).
Th e  data w as  colle cte d 12 w e e k s  (July - Se pte m be r
2017) for h e ad, ch e s t and abdom e n CT.  Th e re  w as
no functional CT m ach ine  in oth e r ge ne ral h os pitals
in th e  re gion, e xce pt in Te ach ing and private  h os pitals .
Mos t of th e  facilitie s  w e re  private ly ow ne d de dicate d
radiology ce ntre s . Th e  m e an num be r of patie nt pe r
w e e k  acros s  all ce ntre s  w as  60. All th irte e n (13) CT
s canne rs  w e re  m ulti-de te ctor CT (MDCT) th at are
able  to s can in both  axial and h e lical m ode s . Th e re

Re s ults

H e ad CT dis tribution for ce ntre  XD1-XD13 according
to m ale  and fe m ale  indicate d th at a total of 134 m ale



Table  2: M e an age , CTDIvol and DLP for h e ad non-contras t and
contras t e xam inations

X2

X3

X5

X6

X7

X8

X9

X12

X13

Head (Non-contrast) Head (contrast)

CT
centres

Age CTDIvol DLP

49.90

50.09

47.69

49.71

54.16

52.42

51.35

48.29

44.71

65.39

34.03

51.29

48.26

18.25

16.92

37.43

13.04

47.96

1179.29

520.66

999.30

1130.21

275.49

271.95

901.53

221.93

798.76

X2

X3

X5

X6

X7

X8

X9

X12

X13

CT
centres

Age CTDIvol DLP

59.64

44.58

48.71

42.4

55.58

53.78

41.00

50.60

44.32

114.32

34.30

51.29

47.50

18.10

16.99

30.48

12.35

48.54

2031.87

539.51

959.52

1058.18

270.17

265.93

710.46

210.36

800.02

Table  3: M e an age , CTDIvol and DLP for ch e s t non-contras t and
contras t e xam inations

X1

X3

X4

X5

X6

X7

X8

X9

X12

X13

Chest (Non-contrast) Chest (contrast)

CT
centres

Age CTDIvol DLP

48.00

52.04

51.12

50.30

54.00

49.57

55.65

45.18

51.33

53.79

8.12

5.61

7.21

5.21

10.59

6.04

9.70

5.33

4.30

15.43

320.78

208.11

278.09

145.15

440.50

228.40

369.43

204.65

147.54

437.07

X1

X3

X4

X5

X6

X7

X8

X9

X12

X13

CT
centres

Age CTDIvol DLP

53.00

52.53

54.18

49.73

50.82

48.80

56.86

47.00

50.60

44.32

11.02

5.23

8.23

5.77

10.88

6.09

9.53

5.51

4.27

14.64

413.23

201.16

327.57

164.26

455.62

231.09

369.85

204.35

146.53

417.13

Table  4: M e an age , CTDIvol and DLP for abdom e n non-contras t
and contras t e xam inations

X1

X3

X4

X5

X6

X7

X8

X9

X10

X11

X12

X13

Abdomen (Non-contrast) Abdomen (contrast)

CT
centres

Age CTDIvol DLP

53.25

44.63

52.21

53.27

53.50

56.17

52.17

53.83

51.58

38.70

47.64

46.73

10.81

6.47

6.88

6.90

16.08

7.89

6.15

10.49

10.84

5.67

4.76

12.32

553.66

326.85

360.22

335.84

874.99

388.72

321.07

544.44

547.11

271.93

233.99

515.45

X1

X3

X4

X5

X6

X7

X8

X9

X10

X11

X12

X13

CT
centres

Age CTDIvol DLP

53.13

45.79

54.09

54.18

53.00

57.00

51.53

55.10

51.97

37.65

46.56

35.33

12.17

6.48

6.97

7.69

25.9

7.43

6.56

8.59

11.16

6.00

4.08

14.77

513.23

317.48

358.61

371.79

1064.24

364.66

288.95

439.38

560.8

287.79

195.02

615.19
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and 143 fe m ale  e xam inations  w e re  non-contras t
bas e d and 79  m ale  and 172 fe m ale  w e re  contras t
bas e d. Th e  m inim um  num be r of pe rs ons  pe r e xam ina-
tion w as  10. Ce ntre s  th at did not m e e t th is  crite rion
w e re  XD1, XD4, XD10 and XD11. Th e re  w as  no
diffe re nce  in age  for non-contras t and contras t e xa-
m inations  (P = 0.718). No s ignificant diffe re nce  in
CTDIvol and DLP w as  s e e n for non-contras t and
contras t e xam inations  re s pe ctive ly (P = 0.706 and P
= 0.79 4) (Tab. 2).

Ch e s t CT dis tribution for ce ntre  XD1-XD13 according
to m ale  and fe m ale  indicate d th at a total of 69  m ale
and 102 fe m ale  e xam inations  w e re  contras t bas e d
and 86 m ale  and 123 fe m ale  w e re  contras t bas e d.
Th e  m inim um  num be r of pe rs ons  pe r e xam ination
w as  10. Ce ntre s  th at did not m e e t th is  crite ria w e re
XD2, XD10 and XD11. Th e re  w as  no diffe re nce  in
age  for non-contras t and contras t e xam inations  (P =
0.604). No s ignificant diffe re nce  in CTDIvol and DLP
w as  s e e n for non-contras t and contras t e xam inations
re s pe ctive ly (P = 0.812 and P = 0.769 ) (Tab. 3).
Abdom e n CT dis tribution for ce ntre  XD1-XD13 accor-
ding to m ale  and fe m ale  indicate d th at a total of 114
m ale  and 158 fe m ale  e xam inations  w e re  non-contras t
bas e d and 220 m ale  and 318 fe m ale  w e re  contras t
bas e d. Th e  m inim um  num be r of pe rs ons  pe r e xam ina-
tion w as  10. XD2 did not m e e t th is  crite rion. Th e re
w as  no diffe re nce  in age  for non-contras t and contras t
e xam inations  (P = 0.780). No s ignificant diffe re nce
in CTDIvol and DLP w as  s e e n for non-contras t and
contras t e xam inations  re s pe ctive ly (P = 0.106 and P
= 0.411) (Tab. 4).

Th e  CTDIvol and DLP range  am ong th e  13 ce ntre s
w ith out contras t for th e  h e ad w as  12.9 -51.29 m Gy
and 213.38-1055.8m Gy.cm , th e  ch e s t w as  4.09 -
16.55m Gy and 139 .33-454.83m Gy.cm  and th e
abdom inal re gion w as  5-16.45m Gy and 234.71-
89 0.45m Gy.cm . Sim ilarly, th e  CTDIvol range  am ong
th e  13 ce ntre s  w ith  contras t m e dia for th e  h e ad w as
12.1-100.6m Gy and 204.7-1871m Gy.cm , th e  ch e s t
w as  4.28-14.9 4m Gy and 147.4-444.1m Gy.cm  and
th e  abdom inal re gion w as  4.42-15.86m Gy and 214.9 -
836.7m Gy.cm  (Tab. 5).
A tw o w ay m ixe d ANOVA s h ow  th at at 50th  pe rce ntile
CT dos e  outputs  (CTDIvol and DLP) w e re  diffe re nt



Table  5: CTDIvol and DLP at 50th  and 75th  pe rce ntile  for non-
contras t and contras t e xam ination in m Gy

75th Percentile

50th Percentile

75th Percentile

50th Percentile

75th Percentile

50th Percentile

Head (without contrast)

CTDIvol DLP

Head (with contrast)

CTDIvol DLP

48.82

37.92

935.4

820.15

48

34.58

940.58

752.27

Chest (without contrast) Chest (with contrast)

CTDIvol DLP CTDIvol DLP

9.5

6.28

364.27

237.49

9.88

7.71

380.86

279.53

Chest (without contrast) Chest (with contrast)

CTDIvol DLP CTDIvol DLP

10.12

7.56

512.6

378.75

9.5

7.34

455.72

364.87

Table  6: Com paris on of at 75th  pe rce ntile  for diffe re nt countrie s
in m Gy

Head

Chest

Abdomen

CTDIvol value at 75th percentile for non-contrast examinations

Body
region

This
study UK Ireland USA Japan EC Kenya Nigeria

49

10

10

60

12

15

58

11

12

57

15

20

85

15

20

60

10

25

61

19

20

61

17

20

DLP value at 75th percentile for non-contrast examinations

Body
region

This
study UK Ireland USA Japan EC Kenya Nigeria

535

364

513

570

610

745

540

390

600

1011

545

1004

1350

550

1000

1000

400

800

1612

895

1842

1310

735

1486

Head

Chest

Abdomen

Table  7: Com paris on of at 75th  pe rce ntile  for diffe re nt countrie s
in m Gy

Head

Chest

Abdomen

CTDIvol value at 75th percentile for contrast examinations

Body
region

This
study UK Ireland USA Japan EC Kenya Nigeria

48

10

10

-

12

15

66

-

13

-

16

19

-

-

20

60

10

25

-

-

-

-

-

-

DLP value at 75th percentile for contrast examinations

Body
region

This
study UK Ireland USA Japan EC Kenya Nigeria

941

381

456

-

610

745

940

-

1120

-

596

995

-

-

1000

-

400

800

-

-

-

-

-

-

Head

Chest

Abdomen
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(P = 0.013). Als o, th e re  w as  no diffe re nce  in CT dos e
outputs  w ith  m e dia (P = 0.9 56). Als o, both  m e dia
us e d w as  not diffe re nt (P = 0.9 57). Sim ilarly, a tw o w ay
m ixe d ANOVA s h ow  th at at 75th  pe rce ntile , CT dos e
outputs  (CTDIvol and DLP) w e re  diffe re nt (P = 0.007).
Als o, th e re  w as  no diffe re nce  in CT dos e  outputs  w ith
m e dia (P = 0.9 63). Als o, both  m e dia us e d w as  not
diffe re nt (P = 0.9 66) (Tab. 5).

Th e re  w as  good corre lation in CTDIvol for non-
contras t/contras t e xam inations  for th e  3 body re gion
at 50th  and 75th  pe rce ntile  (P = 0.030 and P = 0.014)
re s pe ctive ly. Lik e w is e , good corre lation DLP for non-
contras t/contras t e xam inations  for th e  3 body re gion
at 50th  (P = 0.041). Th e re  w as  no corre lation in DLP
for non-contras t/contras t e xam inations  for th e  3 body
re gion at 75th  (P = 0.082) (Tab. 5).
Com paris on at 75th  pe rce ntile  for h e ad, ch e s t and
abdom e n for non-contras t age nt be tw e e n th is  s tudy
and Unite d Kingdom  (UK),32 Ire land,33 Unite d State s
of Am e rica (USA),34 Japan,35 Europe an Com m is s ion
(EC),36 Ke nya37 and Nige ria38 s h ow  th at th e re  w e re
no s ignificant diffe re nce  in CTDI (P = 0.782, P =
0.853, P = 0.701, P = 0.549 , P = 0.683, P = 0.615
and P = 0.642 re s pe ctive ly) (Tab. 6).
Als o Com paris on at 75th  pe rce ntile  for h e ad, ch e s t
and abdom e n for non-contras t m e dia be tw e e n th is
s tudy and Unite d K ingdom  (UK), Ire land, Unite d
State s  of Am e rica (USA), Japan and Europe an
Com m is s ion (EC) s h ow  th at th e re  w e re  no s ignificant
diffe re nce  in DLP (P = 0.086, P = 0.658, P = 0.079 ,
P = 0.105 and P = 0.227 re s pe ctive ly). H ow e ve r,

s ignificant diffe re nce  in DLP for Ke nya and Nige ria
w as  notice d (P = 0.028 and P = 0.038) (Tab. 6).
Com paris on at 75th  pe rce ntile  for h e ad, ch e s t and
abdom e n for contras t m e dia be tw e e n th is  s tudy and
UK, Ire land and EC s h ow  th at th e re  w as  no s ignificant
diffe re nce  in CTDI (P = 0.145, P = 0.778 and P =
0.423 re s pe ctive ly). H ow e ve r, th e re  w as  a s ignificant
diffe re nce  w ith  our s tudy and USA (P = 0.038).
Com paris on at 75th  pe rce ntile  for h e ad, ch e s t and
abdom e n for contras t m e dia be tw e e n th is  s tudy and
UK, Ire land, USA and EC s h ow e d th at th e re  w as  no
s ignificant diffe re nce  in DLP (P = 0.079 , P = 0.328,
P = 0.204  and P = 0.467 re s pe ctive ly) (Tab. 7).

Dis cus s ion

Private  de dicate d CT ce ntre s  (75% ) w e re  cons ide re d
to be  m ore  in Lagos  m e tropolis  th an th os e  in th e
gove rnm e nt te ach ing (15% ) and private  (15% )
h os pitals . In all cas e s , age s  of adult m ale  and fe m ale
for non-contras t and contras t e xam inations  w e re  not
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diffe re nt, th is  inform ation cre ate d balance  for analys ing
CTDIvol and DLP in th is  s tudy s ince  age  irre s pe ctive
of s e x w as  not diffe re nt from  one  anoth e r. Sim ilarly
our findings  s h ow  th at CTDIvol and DLP for non-
contras t and contras t e xam ination w e re  not diffe re nt
(P < 0.05).
Th is  s tudy (49  m Gy) w as  20.18%  low e r th an th at of
UK  and EC (60 m Gy) for h e ad CTDIvol w ith  non-
contras t e xam ination at 75th  pe rce ntile . Als o, diffe -
re nce s  w as  s e e n w h e n th is  s tudy’s  CTDIvol w as
com pare d w ith  Ire land (58 m Gy) and USA (57 m Gy),
th e  pe rce ntage  diffe re nce  w as  16.8%  and 15.09 %
low e r w h e n com pare d to both . A look  at th e  com pa-
ris on of th is  s tudy w ith  Ke nya (61 m Gy) and a national
s urve y conducte d in Nige ria (61 m Gy) s h ow e d a diffe -
re nce  of 21.8%  low e r th an both . Th e  h igh e s t pe rce n-
tage  diffe re nce  in CTDIvol w as  be tw e e n th is  s tudy
and a national s tudy conducte d in Japan (85 m Gy),
w h ich  w as  q uite  h igh e r th an our s tudy w ith  diffe re nce
of 53.7% . Th is  s tudy CTDIvol for th e  h e ad w as  low e r
th an th e  re com m e nde d value s  of th e  Inte rnational
Com m is s ion on Radiological Prote ction (ICRP) w ith
a diffe re nce  of 20.2% .39  Sim ilarly th is  s tudy w as  low e r
in DRL com pare d to th e  Am e rican Colle ge  of Radio-
logy (ACR) re com m e nde d value s , th e  diffe re nce
be tw e e n th is  s tudy and ACR w as  42% .40 Th is
diffe re nce s  could be  as s ociate d w ith  th e  k ind of proto-
col us e d, patie nt atte nuation e ffe ct and th e  algorith m s
of th e  CT s canne rs . Furth e rm ore , DLP for th e  h e ad
at 75th  pe rce ntile  for th is  s tudy w as  th e  le as t
(535m Gy.cm ). Th e  h igh e s t value  w as  w ith  a s tudy
conducte d in Ke nya in w h ich  th e  DLP for th e  h e ad
w as  1612m Gy.cm , th is  s tudy w as  100.3%  low e r in
pe rce ntage  diffe re nce s  and th re e  tim e s  h igh e r th an
th is  s tudy.
CTDIvol for ch e s t in th is  s tudy and EC w e re  th e  s am e
(10m Gy). Th is  s tudy CTDIvol value  for ch e s t w as  als o
th e  le as t am ong UK, Ire land, USA, Japan, Ke nya and
Nige ria w ith  a diffe re nce  of 9 .5-62.1% . Th is  s tudy
DRL w as  low e r th an th at of ICRP, w h ich  w as  th re e
tim e s  h igh e r th an th is  s tudy. Als o, DLP for th e  ch e s t
for th is  s tudy w as  th e  le as t (364m Gy.cm ).
CTDIvol for abdom e n in th is  s tudy w as  als o th e  le as t
(w ith  10 m Gy). Th e  h igh e s t pe rce ntage  diffe re nce
w as  be tw e e n th is  s tudy and EC, w h ich  w as  85.7%
low e r th an EC. Sim ilar tre nd in pe rce ntage  diffe re nce
w as  notice d w h e n th is  s tudy w as  com pare d to ACR,
both  w e re  2.5%  h igh e r th an th is  s tudy. It w as  obs e rve d

th at radiation dos e  to th e  h e ad w as  m ore  com pare d
to th os e  of ch e s t and abdom e n. In ge ne ral, th is  s tudy
h ad th e  le as t CTDIvol for th e  h e ad re gion com pare d
to oth e r s tudie s . Sim ilarly, th is  s tudy h ad th e  le as t
DLP for th e  abdom inal re gion (513m Gy.cm )
Th e re  w e re  le s s  available  data for contras t e xam ination
for CTDIvol and DLP th an non-contras t e xam ination
w ith  oth e r s tudie s . CTDIvol for th e  h e ad for contras t
e xam ination at 75th  pe rce ntile  in th is  s tudy (48m Gy)
w as  low e r th an th os e  of Ire land (66m Gy) and EC
(60m Gy), w ith  s ignificant diffe re nce  am ong th e  3
s tudie s  (P = 0.008). Sim ilar, diffe re nce s  w e re  s e e n
for th e  ch e s t in th is  s tudy (10 m Gy) w ith  UK (12m Gy)
and USA (16m Gy). Th is  s tudy re s ult for th e  ch e s t
w as  th e  s am e  as  EC (10m Gy). Th is  s tudy als o h ad
th e  le as t CTDIvol for th e  abdom e n w h e n com pare d
to UK , Ire land, USA, Japan and EC, s h ow ing s tatis -
tically s ignificant diffe re nce  in CTDIvol (P = 0.001).
All DLP re s ults  w ith  contras t e xam inations  w e re  h igh e r
th an th is  s tudy e xce pt for th e  h e ad w h e re  th is  s tudy
(9 41m Gy.cm ) w as  re lative ly h igh e r th an a s tudy
conducte d in Ire land (9 40m Gy.cm ). Th e re  w as  s tatis -
tically s ignificant diffe re nce  am ong th is  s tudy, UK ,
Ire land, USA, Japan and EU for abdom e n (P < 0.001).
Ge ne rally, th is  s tudy CTDIvol and DLP for non-contras t
and contras t m e dia did not s h ow  any s ignificant diffe -
re nce  (CTDIvol w as  m os tly com parable  for both  m e dia).
H ow e ve r, Sligh t diffe re nce s  w e re  s e e n be tw e e n non-
contras t and contras t e xam inations  (h igh e r) in DLP
for h e ad and ch e s t. Studie s  from  Sah bae e  e t al w h o
inve s tigate d th e  e ffe ct of contras t m ate rial on radiation
dos e  us ing an Anth ropom orph ic Ph antom s , s h ow e d
th at th e re  w e re  incre as e d radiation dos e  to various
organ (not CTDIvol) w ith  contras t m ate rials  com pare d
to non-contras t e xam ination.41,42 Dos e  dis tribution in
a cylindrical ph antom  h ave  be e n s h ow n to h ave
diffe re nce  200%  or 300%  at pe ak  dos e s , th is  s tudy
w as  s e e n to h ave  diffe re nce s  be low  th e s e  value .43

Conclus ion

Th is  s tudy s h ow e d re m ark ably low e r CTDIvol and
DLP for non-contras t and contras t e xam inations
com pare d to oth e r s tudie s . Th e  curre nt s tate  of th e s e
tw o CT dos e  param e te rs  in South -W e s t Nige ria could
be  a pote ntial good tool in s tandardiz ing CTDIvol and
DLP for oth e r re gions  in th e  country. Th e re  is  ne e d
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