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Introduction

Me dical x-rays  are  th e  large s t m an-m ade  s ource  of
public e xpos ure  to ioniz ing radiation and plays  an
im portant role  in diagnos is  and tre atm e nt of dis e as e s
th rough  x-ray e xam inations .1 Alth ough  x-ray is  a ve ry
us e ful and e s s e ntial in h e alth  care  and h as  num e rous
advantage s .2 Com pute d tom ograph y (CT) is  an x-ray
im aging m odality w ith  h igh  radiation dos e , te n to
h undre d tim e s  gre ate r th an conve ntional x-rays .3

Since  19 72, th e  us e  of CT for m e dical diagnos is  h as
s ubs tantially incre as e d ove r th e  pas t de cade  com -
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ABSTRACT

pare d to all oth e r diagnos tic im aging m odalitie s
e s pe cially w ith  th e  rapid us e  of m ultide te ctor CTs
(MDCT).4 W h ile  th e re  is  incre as ing pre s s ure  to de pe nd
on th e  CT for diagnos is , th e re  is  lack  of s pe cific
guidance  to pe rform  th e  CT e xam ination by optim iz ing
im age  q uality w ith  m inim um  dos e  to patie nt.4

Diagnos tic re fe re nce  le ve l (DRL) is  de fine d as  an
inve s tigation le ve l us e d to ide ntify unus ually h igh
radiation dos e s  for radiological e xam inations .5,6 Th e y
are  s ugge s te d action le ve ls  above  w h ich  a facility
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s h ould re vie w  its  m e th ods  and de te rm ine  if acce ptable
im age  q uality can be  ach ie ve d at low e r dos e s .7 DRLs
is  an optim iz ation tool to e ns ure  patie nts  are  ade -
q uate ly prote cte d and it is  de e m e d to be  an im por-
tant m e ch anis m  for th e  m anage m e nt of patie nt dos e
to e ns ure  it is  com m e ns urate  w ith  th e  m e dical purpos e
of x-ray e xam ination.8 In th e  re com m e ndation of
inte rnational com m is s ion of Radiological prote ction
(Re port 103), th e  principle  for s e tting DRLs  are
e num e rate d, th e  local, re gional and national obje ctive s
is  cle arly de fine d, including th e  de gre e  of th e
s pe cification of clinical and te ch nical conditions  for
m e dical im aging tas k , th e  s e le cte d value  of th e  DRL
is  bas e d on th e  re le vant re gional, national and local
data, th e  q uantity us e d for th e  DRLs  can be  obtaine d
in practical w ay.9  Th e  us e  of diagnos tic re fe re nce
le ve ls  h as  be e n s upporte d by national and inte rna-
tional advis ory bodie s .5 Th e s e  and oth e r organiz ations
h ave  provide d guide line s  on m e as uring radiation
dos e  and s e tting diagnos tic re fe re nce  le ve ls .10 Th e
conce pt of inve s tigation le ve ls  for diagnos tic m e dical
e xpos ure s  w as  firs t propos e d by th e  Inte rnational
Com m is s ion of Radiological prote ction (ICRP) in its
19 9 0 re com m e ndations , and furth e r de ve lope d into
diagnos tic re fe re nce  le ve ls  (DRL) in 19 9 6 in ICRP
publication 73.11 Th e  num e rical value s  of diagnos tic
re fe re nce  le ve ls  are  advis ory h ow e ve r; im ple m e ntation
of th e  DRLs  conce pt m ay be  re q uire d by re gulatory
and profe s s ional bodie s .7 Diagnos tic re fe re nce  le ve ls
(DRLs ) are  optim iz ation tools  us e d as  s pe cial type
of dos e  cons traints  above  w h ich  dos e s  m us t be  re vie -
w e d and cons ide re d above  acce ptable  le ve ls , e s pe -
cially if acce ptable  im age  q uality can be  ach ie ve d at
low e r dos e s .12 Optim iz ing th e  prote ction of patie nts ,
and m aintaining appropriate  good practice  is  a priority
for all diagnos tic radiological e xam inations .12 Th e
de finition s trongly s ugge s ts  th at DRLs  are  not dos e
lim its  and donot h e lp dis tinguis h  be tw e e n good and
poor m e dical practice .4 Se ve ral s tudie s  re corde d w ide
inte r and intra-variations  in CT dos e s  in ce nte rs .13

Alth ough  dos e  lim its  m ay not be  e xce e de d, DRLs
m ay be  e xce e de d if clinically ne ce s s ary and jus tifiable .
Th e  obje ctive  of th is  s tudy w as  to e s tablis h  DRL for
CT e xam ination in north  e as te rn Nige ria and to com -
pare  it w ith  oth e r e s tablis h e d w ork .

Mate rials  and Me th ods

Me th od
Th e  s tudy is  pros pe ctive  cros s  s e ctional s tudy carrie d
out in Radiology de partm e nts  of tw o re fe rral H os pitals
locate d in North  Eas te rn part of Nige ria. One  h undre d
and e igh ty (180) patie nts  w e re  re cruite d for th e  s tudy.
Th e  data in th is  s tudy w e re  colle cte d from  Octobe r
2015 to January 2016. Th e  ce nte rs  w e re  ch os e n
be caus e  th e y m e t th e  e ligibility crite ria for th e  s tudy;
h aving th e  im aging m odalitie s  for th e  s tudy (CT
m ach ine ) and Nige rian Nucle ar Re gulatory Auth ority's
Re q uire m e nt for Auth oriz ation and Practice  (Lice ns ing)
involving ioniz ing radiation. Mos t com m on CT e xam i-
nations  h e ad, ch e s t and  abdom inal CT w e re  s e le cte d.
Individual patie nts  CT m ach ine  ge ne rate d CTDIvol
in m Gy and DLP in m Gy.cm  and s can param e te r data
s uch  as  k V,m A, s can tim e  , pitch ,  and s lice  th ick ne s s
for th irty patie nts  in e ach  e xam ination in th e  tw o
ce nte rs . Patie nt’s  w e igh t w as  tak e n us ing Z T W H O
s cale  for w e igh t in (k g) and h e igh t (m 2). Standard
s iz e d patie nts  w e igh ing 70 ±10k g w e re  re cruite d for
th e  s tudy.

Mach ine  Spe cifications
Com pute d tom ograph y m ach ine : Both  m ach ine s  w e re
m anufacture d by Ne uros oft m e dical s ys te m s  Ph ilips
in th e  ye ar 2010 and 2013 for h os pitals  A and B re s -
pe ctive ly. Th e y h ave  k Vp and m As  range  of 30-120
and 30-500 for h os pital A and 40-140 and 22-400 for
h os pital B re s pe ctive ly. All th e  e q u ipm e nt’s  w e re
m ultis lide  de s ign w ith  rotating gantry, anode  targe t
of tungs te n-Rh e nium  alloy and ring de te ctors .

Eth ical Cle arance
In line  w ith  H e ls ink i de claration (19 64), e th ical approval
w as  obtaine d from  th e  re s e arch  e th ics  com m itte e  of
e ach  h os pital unde r s tudy. Inform e d cons e nt form
inte rpre te d in H aus a language  w as  fille d by e ach
(volunte e r, Patie nt) participant in com pliance  w ith  th e
H um an Re s e arch  Eth ics  Guide line s  for patie nts  w h o
donot unde rs tand Englis h  Language . Th e  firs t auth or/
re s e arch e r als o unde rw e nt w e b bas e d training by
National H e alth  Ins titute  on Re s e arch  Eth ics  Unite d
State s  involving h um an s ubje ct for ade q uate  k now -
le dge  on re s e arch  proce dure s  and guide line s  involving
h um an s ubje cts .
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Dos e  De te rm ination
In CTdos im e try, CTDIvol is  cons ide re d as  th e  dos e
de s criptor. It w as  obtaine d u s ing th e  form ular
be low .14,15,16

W h e re  CTDIw  is  th e  w e igh te d com pute d tom ograph y
dos e  inde x. Pitch - is  th e  ratio be tw e e n table  incre m e nt
pe r rotation and be am  w idth .
Anoth e r re fe re nce  q uantity is  th e  dos e  le ngth  product
(DLP) th at e xpre s s e s  total dos e  in a com ple te  e xa-
m ination:

CTDIvol = CTDIw
pitch

(m Gy) (1)

DLP=CTDIw × N× T  (m Gy.cm ) (2)

W h e re  N is  th e  num be r of s lice s  and T is  th e  s lice
th ick ne s s . If th e  e xam ination is  pe rform e d in h e lical
m ode , DLP is  calculate d.14

W h e re  L= s can le ngth

Data Analys is
Data w as  obtaine d and s ave d on a com pute r Micros oft
e xce l s pre ad s h e e t and cate goriz e d for e ach  e xa-
m ination. It w as  inde pe nde ntly ch e ck e d by a s tatis -
tician and tw o s e nior radiograph e rs . Statis tical Pac-
k age  for Social Scie nce s  (SPSS) ve rs ion 21.0 w as
us e d to analyz e  th e  m e an and s tandard de viation of
th e  anth ropom e tric variable s , te ch nical param e te rs
and radiation dos e  re ce ive d. Se ve nty fifth  (75th ) pe r-
ce ntile  or (3rd q uartile ) value  of th e  total m e an of th e
e xam inations  and or proce dure s  w e re  obtaine d at
9 5%  confide nce  inte rval. Us ing Kolm ogorov- Sm irnov
to te s t for norm ality of data dis tribution it w as  ve rifie d
th at, for 9 5%  of confide nce  le ve l, th e re  w as  a norm al
dis tribution. Th e re fore , w e  us e d a param e tric te s t th at
w as  s uitable  for th e  s e t of data and analys is . Pe ars on’s
corre lation w as  us e d to de te rm ine  th e  re lations h ip
be tw e e n CTDIvol, DLP and anth ropote ch nical para-
m e te rs  w h ile  s tude nts  t-te s t w as  us e d to com pare
th e  m e an CTDIvol for th e  tw o h os pitals . Statis tical
s ignificance  w as  s e t at p<0.05.

DLP=CTDIvol × L ( m Gy.cm ) (3)

Re s utls

(Tab. 1) s h ow s  m e an and s tandard de viation of volu-
m e tric com pute d tom ograph y dos e  inde x (CTDIvol)

(Tab. 2) s h ow s  th e  re lations h ip be tw e e n dos e s  and
anth ropom e tric param e te rs  for com pute d tom ograph y
e xam ination. Th e re  w as  no s tatis tical s ignificant
(p>0.05) re lations h ip be tw e e n com pute d tom ograph y
dos e  inde x w ith  th ick ne s s , w e igh t, and h e igh t BMI
for h e ad CT and abdom inal CT. H ow e ve r, Ch e s t CT
s h ow  s tatis tical s ignificant re lations h ip (p<0.05) w ith
w e igh t and h e igh t.

Examination
Mean CTDI

(mGy)
 Hospital A

Mean CTDI
(mGy)

 Hospital B

Mean CTDI
(mGy)
 Both

DLP
(mGy.cm)

DRL
(mGy)

CT Head

CT Chest

CT Abdomen

57.26±12.50

13.94±4.48

13.92±5.57

44.08±9.95

10.64±4.78

10.92±5.57

57.251±2.50

12.58±4.20

12.24±4.28

958.52±6.3

659.10±1.30

1290.07±1.71

67.90

18.38

19.20

Ke y: CT- Com pute d tom ograph y, CTDIvol- Volum e tric com pute d
tom ograph y dos e  inde x, Dos e  le ngth  product

Table  1: m e an dos e s  re ce ive d and 75 pe rce ntile  (DRLs ) for
com pute d tom ograph y e xam ination

**Corre lation is  s ignificant at th e  0.01 le ve l (2-taile d), *. Corre lation
is  s ignificant at th e  0.05 le ve l (2-taile d)

Table  2: Re lations h ip be tw e e n volum e tric com pute d tom ograph y
dos e  inde x (CTDI vol)  and anth ropom e tric param e te rs  for

com pute d tom ograph y e xam ination.

(Tab. 3) s h ow s  th e  T-te s t com paris on of radiation
dos e  and s om e  te ch nical param e te rs  for com pute d
tom ograph y e xam ination be tw e e n h os pital A and B.
De tail re s ult from  th e  table  s h ow s  th at w h e n th e  m e an

Examination
FOV (cm)

r   p

CT Head

CT Chest

CT Abdomen

0.051,0.791

0.123,0.231

0.534,0.622

Weight (kg)
r   p

Height (m2)
r   p

BMI (kg/m2)
r   p

-0.149,0.392

-0.365*,0.019

-0.236,0.160

   0.013,0.943

-0.330*,0.035

-0.033,0.844

0.012,0.947

-0.213,0.182

-0.041,0.812

and DRL for CT for h e ad, ch e s t and abdom e n.
Th e  m e an CTDI for h os pital A is  57.26 ± 12.50 m Gy,
13.9 4 ± 4.48 m Gy and 13.9 2 ± 5.57 m Gy for h e ad
CT, ch e s t CT and CT Abdom e n re s pe ctive ly. Th e
m e an CTDI for h os pital B is  44.08 ± 9 .9 5 m Gy, 10.64
± 4.78m  Gy and 10.9 2 ± 5.57 m Gy for h e ad CT, ch e s t
CT and CT Abdom e n re s pe ctive ly. Th e  total m e an
CTDI for h os pitals  is  57.25 ± 2.50 m Gy, 12.58 ± 4.20
m Gy and 12.24 ± 4.28 m Gy for h e ad, ch e s t and
Abdom e n re s pe ctive ly. Th e  m e an and s tandard de via-
tion of dos e  le ngth  product are  9 58.52 ± 6.3, 659 .10
± 1.30 and 129 0.07 ± 1.71 for CT h e ad, CT ch e s t and
CT abdom e n re s pe ctive ly.



*= Significant at P<0.05 w h e n com pare d be tw e e n H os pital A and
H os pital B variable s  CT- Com pute d tom ograph y, CTDIvol -

Com pute d tom ograph y volum e tric dos e  inde x, DLP- Dos e  le ngth
product

Table  3: com paris on of patie nt’s  radiation dos e  and te ch nical
param e te rs  for com pute d tom ograph y e xam ination be tw e e n

H os pital A and H os pital B

Examination
Para-

meters

CT Head

CT Chest

CT Abdomen

CTDIvol

DLP

CTDIvol

DLP

CTDIvol

DLP

Mean±Std
(Hospital A)

Mean±Std
(Hospital B)

57.26±10.00

892.48±10.00

17.06±5.00

655.60±10.00

17.90±5.00

1033.20±10.00

P-value T-value

44.08±10.00

958.52±10.00*

16.22±2.00

662.60±10.00

17.52±10.00

1546.94±10.00*

p>0.05

P<0.05

p>0.05

p>0.05

p>0.05

P<0.05

1.614

8.088

1.614

79.481

0.871

62.920
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Dis cus s ion

Th e  s tudy e s tablis h e d diagnos tic re fe re nce  le ve ls  for
CT e xam ination in tw o s e le cte d re fe rral h os pitals  in
North  e as te rn Nige ria. Th e  h os pitals  s tudie d w e re
divide d into tw o A and B. Th e  h os pitals  w e re  ch os e n
be caus e  th e y m e t th e  inclus ion crite ria for th e  s tudy
h aving functional CT m ach ine .
(Tab. 1) s h ow s  m e an and s tandard de viation of com -
pute d tom ograph y dos e  inde x (CTDI) and diagnos tic
re fe re nce  le ve l for com pute d tom ograph y for h e ad,
ch e s t and abdom e n.Th e  m e an CTDI for h os pital A
is  57.26 ± 12.50 m Gy, 13.9 4 ± 4.48 m Gy and 13.9 2
± 5.57 m Gy for h e ad CT, ch e s t CT and CT Abdom e n
re s pe ctive ly. Th e  m e an CTDI for h os pital B is  44.08
± 9 .9 5 m Gy, 10.64 ± 4.78 m Gy and 10.9 2 ± 5.57
m Gy for h e ad CT, ch e s t CT and CT Abdom e n re s pe c-
tive ly. Th e  total m e an CTDI for h os pitals  w h ich  is
57.25 ± 2.50 m Gy, 12.58 ± 4.20 m Gy and 12.24 ±
4.28 m Gy for h e ad, ch e s t and Abdom e n re s pe ctive ly.
Th e  m e an and s tandard de viation of dos e  le ngth
product are  9 58.52 ± 6.3, 659 .10 ± 1.30 and 129 0.07
± 1.71 for CT h e ad, CT ch e s t and CT abdom e n re s -
pe ctive ly. Th is  inve s tigation re ve ale d an obs e rvable
ch ange s  in CT practice s , w ith  a m uch  w ide r range  of
s tudie s  be ing pe rform e d re gularly. Th is  re fle cts  th e
im prove d capacity of CT s canne rs  to s can longe r
dis tance s  and at fine r re s olutions  as  pe rm itte d by
h e lical and m ultis lice  te ch nology.4 Th e  m e an com pute d
tom ograph y dos e  inde x for h e ad in th is  s tudy is  h igh e r
(67.9 0 m Gy) th an th e  s tudy done  in Abuja North
Ce ntral Nige ria by Abdullah ie t al.,(2015) (38.08 m Gy),
Muh am m ad e t al., 2016 w ith  (52.2 m Gy) CTDI of
h e ad in North  ce ntral Nige ria.12,16 Anoth e r s tudy by
Saravana k um ar e t al., 2014 re corde d findings  of
h e ad CTDI of 32 m Gy.4 H ow e ve r, th e  value s  w e re
le s s e r th an th e  s tudy in Portugal w h ich  pre s e nte d a
value  of 65 m Gy for h e ad CT.
(Tab. 2) s h ow s  th e  re lations h ip be tw e e n dos e s  re ce i-
ve d by patie nts  and anth ropom e tric param e te rs  for
com pute d tom ograph y e xam ination. Th e re  w as  no
s tatis tical s ignificant (p>0.05) re lations h ip be tw e e n
com pute d tom ograph y dos e  inde x w ith  th ick ne s s ,
w e igh t, and h e igh t BMI  h e ad CT and abdom inal CT.
H ow e ve r, Ch e s t CT s h ow  s tatis tical s ignificant
re lations h ip (p<0.05) w ith  w e igh t and h e igh t.
(Tab. 3) s h ow s  th e  T-te s t com paris m  of radiation dos e
and s om e  te ch nical param e te rs  for com pute d tom o-

dos e s  (CTDIvol) and DLP of th e  h os pitals  w e re
com pare d, th e re  w as  s tatis tical s ignificant re lations h ip
(p<0.05) for DLP for CT h e ad and CT abdom e n w h ile
CTDIvol s h ow e d no s tatis tical s ignificant re lations h ip
(p>0.05) for CT h e ad, ch e s t and abdom e n. DLP for
ch e s t CT s h ow e d no s ignificant re lations h ip (p>0.05).

(Tab. 4) s h ow s  com paris on of e s tablis h e d diagnos tic
re fe re nce  le ve ls  for com pute d tom ograph y e xam ination
w ith  th at of Europe an com m is s ion, Unite d K ingdom
and Aus tralia. Th e  DRL for Aus tralian radiation prote c-
tion and nucle ar s afe ty age ncy (ARPANSA) for CT
w e re  47 m Gy, 9 .5 m Gy and 10.9  m Gy for CT h e ad,
ch e s t and abdom e n re s pe ctive ly. Th at of Europe an
com m is s ion w as  60 m Gy, 30 m Gy, and 35 m Gy for
h e ad CT, ch e s t CT and CT abdom e n re s pe ctive ly.
Sim ilarly, UK  value s  w e re  66 m Gy, 17 m Gy and 19
m Gy for CT h e ad, ch e s t and abdom e n re s pe ctive ly.
Th e  DRL value s  obtaine d in th is  w ork  w e re  67.9 0m Gy,
18.83 m Gy and 19 .20 m Gy for h e ad CT, Ch e s t CT
and CT abdom e n re s pe ctive ly.

Examination
ARPANSA
DRL(mGy)

CT Head

CT Chest

CT Abdomen

47

9.5

10.9

EC DRL
(mGy)

UK DRL
(mGy)

DRL(mGy)
This work

60

30

35

66

17

19

67.90

18.38

19.20

CT- com pute d tom ograph y, EC- Europe an com m is s ion, UK- Unite d
K ingdom

ARPANSA-Aus tralian radiation prote ction and nucle ar s afe ty
age ncy.

Table  4: com paris on of DRLs  for CT in th is  w ork  w ith  Europe an
Com m is s ion, Unite d K ingdom  and Aus tralian radiation prote ction

and nucle ar s afe ty age ncy DRLs
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graph y e xam ination be tw e e n h os pital A and B. De tail
re s ult from  th e  table  s h ow s  th at w h e n th e  m e an dos e s
(CTDIvol) and DLP of th e  h os pitals  w e re  com pare d
 th e re  is  s tatis tical s ignificant re lations h ip (p<0.05)
for DLP for CT h e ad and CT abdom e n w h ile  CTDIvol
s h ow e d no s tatis tical s ignificant re lations h ip (p>0.05)
for CT h e ad, ch e s t and abdom e n. DLP for ch e s t CT
s h ow e d no s ignificant re lations h ip (p>0.05).
(Tab. 4) s h ow s  com paris m  of e s tablis h e d diagnos tic
re fe re nce  le ve ls  for com pute d tom ograph y e xam ination
w ith  th at of Europe an com m is s ion, Unite d K ingdom
and Aus tralia. Th e  DRL for Aus tralian radiation prote c-
tion and nucle ar s afe ty age ncy (ARPANSA) for CT
w e re  47 m Gy, 9 .5 m Gy and 10.9  m Gy for CT h e ad,
ch e s t and abdom e n re s pe ctive ly. Th at of Europe an
com m is s ion w as  60 m Gy, 30 m Gy, and 35 m Gy for
h e ad CT, ch e s t CT and CT abdom e n re s pe ctive ly.
Sim ilarly, UK  value s  w e re  66 m Gy, 17 m Gy and 19
m Gy for CT h e ad, ch e s t and abdom e n re s pe ctive ly.
Th e  DRL value s  obtaine d in th is  w ork  w e re  67.9 0
m Gy, 18.83 m Gy and 19 .20 m Gy for h e ad CT, Ch e s t
CT and CT abdom e n re s pe ctive ly. Th e  DRL obtaine d
in th is  s tudy is  h igh e r w h e n com pare d w ith  th e  re por-
te d value s  for ARPANSA, Europe an com m is s ion and
Unite d K ingdom 17 and dis agre e s  w ith  th e  s tudy of
Abdullah ie t al., 2016 in North  ce ntral Nige ria w ith  a
value  of 38.0 m Gy low e r th an Europe an com m is s ion.16

Th e  DRL for h e ad CT obtaine d in th is  w ork  is  low e r
th an th e  value  obtaine d in anoth e r s tudy in Nige ria
w ith  DRL value s  of 79 m Gy and 73.5 m Gy re s pe c-
tive ly.12,16 Alth ough  th is  s tudy m ay not be  a re pre s e n-
tation of w h at h appe ns  in e ve ry h os pital but it is  an
indication th at a cons ide rable  optim iz ation pote ntial
of CT practice  th rough  s tandardiz ation of m e dical
im aging protocols  and e tiq ue tte . Th e  h igh e r dos e
re ce ive d in th is  s tudy is  attribute d to variation in te ch -
nical param e te rs , clinical proce dure s , radiograph ic
te ch niq ue , untim e ly q uality control program  and pe r-
h aps  th e  condition of th e  CT m ach ine . Th e  UK s tudy,
ARPANSA s tudy and EC s tudy are  be tte r m e ans  of
com paring w ith  th is  s tudy be caus e  th e ir value s  w e re
obtaine d from  a s urve y of m ulti- s lice  CT s canne rs .
H ow e ve r, re s ult of com paris m  s ugge s ts  th e  ne e d for
optim iz ation of dos e s  for m ore  h os pitals  in Nige ria.
Th e  re s ultant DRL value  is  bas e d on e xpos ure
param e te rs  w e re  found to be  low e r th an th e  ARPANSA
and UK  but le s s e r w h e n com pare d w ith  EU value s
for CT ch e s t and Abdom e n re s pe ctive ly. Low e r DRLs

Conclus ion

Th e  DRL obtaine d in th is  s tudy is  h igh e r w h e n com -
pare d w ith  th e  re porte d value s  for Aus tralian Radiation
Prote ction and Nucle ar Safe ty Age ncy, Com m itte e
for Europe an com m is s ion and Unite d K ingdom .Th e
m ajor contributor to h igh  dos e  in th is  pre s e nt s tudy
is  attribute d to patie nt s iz e , clinical com ple xity, s ub
optim al us age  of e q uipm e nt or e q uipm e nt proble m s
m ainly as  a re s ult of th e  paucity of re gular q uality
control and e ffe ctive  im ple m e ntation of radiation pro-
te ction program  in our h e alth  care  facilitie s . Th e
pre s e nt w ork  h as  de m ons trate d th at an e fficie nt and
fully inte grate d radiological dos e  inform ation s ys te m
can play an im portant role , providing data to s upport
radiologis t, radiograph e rs , m e dical ph ys icis t, acade -
m icians , profe s s ional bodie s  and re gulatory bodie s
in adopting th e  be s t s trate gy in e ns uring th at radiation
dos e  is  k e pt low . Th e re  is  ne e d for optim iz ation of
our radiology practice  in North  Eas te rn Nige ria and
m os t ce nte rs  in Nige ria.
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