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Introduction

Radiation prote ction in th e  conte xt of m e dical e xpos ure
is  an e ffe ctive  m e as ure  e m ploye d by radiation w ork e rs
to s afe guard patie nts  from  unne ce s s ary and uninte n-
tional e xpos ure  to ioniz ing radiation1 w h ich  could
pos s ibly re s ult in ne gative  biological e ffe cts . Th is  is
of m ore  im portance  in pae diatric radiograph y due  to
gre ate r radios e ns itivity of tis s ue s   and longe r life
e xpe ctancy in ch ildre n w ith  pos s ible  m anife s tation of
s toch as tic e ffe cts  of  radiation late r in life .2-4

Be am  collim ation in pae diatric e xam ination is  an
e s s e ntial param e te r in dos e  re duction to patie nts .
Collim ation is  th e  re s triction of radiation to th e  are a
unde r e xam ination by confining th e  be am  w ith  m e tal

diaph ragm s  or s h utte rs  w ith  h igh  radiation abs orption
pow e r.5

Collim ator is  a de vice  th at filte rs  a s tre am  of X-rays
s o th at only th os e  trave lling paralle l to a s pe cifie d
dire ction are  allow e d th rough , w h ile  oth e rs  w ill be
abs orbe d by h itting th e  m e tallic plate  s urface  or th e
s iz e  of a h ole . Be am  collim ation is  an im portant tool
in re ducing radiation dos e  to a patie nt and it prote cts
th e  patie nt from  s catte re d or unne ce s s ary radiation.3

Plain ch e s t x-ray e xam ination is  th e  olde s t radiograph ic
te ch niq ue  and re m ains  th e  m os t com m on radiological
e xam ination pe rform e d in th e  w orld today.6 It is  e s ti-
m ate d th at approxim ate ly 25 pe rce nt of all radiograph ic
e xam inations  are  ch e s t x-rays . Th e  long s tanding us e
of ch e s t x-ray could be  attribute d to th e  advantage s
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OBJECTIVE: To as s e s s  th e  ade q uacy of x-ray be am  collim ation as  a param e te r for radiation prote ction in
pae diatric plain ch e s t radiograph s . METHOD: A total of 200 pae diatric ch e s t radiograph s  (= 18 ye ars ) w e re
re tros pe ctive ly as s e s s e d for good collim ation practice  as  a m e ans  of radiation prote ction. Param e te rs  as s e s s e d
on th e  te ch niq ue  of collim ation w e re  th e  pre s e nce  of s ilve r lining as  an e vide nce  of x-ray be am  collim ation
according to th e  Europe an guide line  on q uality crite ria for diagnos tic radiograph ic im age s . RESULT:  Of th e  200
radiograph s  as s e s s e d for ade q uacy of x-ray be am  collim ation, 79 .0%  (n=158) s h ow e d e vide nce  of ade q uate
be am  collim ation w h ile , 21.0%  (n=42) w e re  inade q uate ly collim ate d. Th e  re s ults  of th e  s tudy s h ow e d ade q uate
be am  collim ation practice  in th e  Radiology de partm e nt of th e  ce ntre  s tudie d. CONCLUSION: Th e  ade q uacy of
x-ray be am  collim ation as  param e te r for radiation prote ction in pae diatric plain ch e s t radiograph s  w as  as s e s s e d.
Majority of th e  pae diatric plain ch e s t radiograph s  w e re  ade q uate ly collim ate d w h ile  s om e  fe w  radiograph s  re ve al
inade q uacy of be am  collim ation.
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A s tudy conducte d in South e as t Nige rian te ach ing
and s pe cialis t h os pitals  as s e s s e d x-ray b e am
collim ation practice  am ong radiograph e rs .12 A total
of 500 radiograph s  from  5 h os pitals  in s outh e as t
Nige ria w e re  as s e s s e d and th e  findings  s h ow e d th at
52%  of th e  radiograph s  e valuate d in th e  te ach ing
h os pitals  h ad inade q uate  collim ation w h ile , 59 %  of
th e  radiograph s  e valuate d in th e  s pe cialis t h os pitals
h ad inade q uate  collim ation. Th ough , th e  re s e arch e rs
did not s tate  w h e th e r pae diatric radiograph s  w e re
include d in th e ir s tudy. Be am  collim ation practice  in
pae diatric ch e s t radiograph s  are  rare ly re porte d and
m os t e rrors  and poor collim ation practice  go unnotice d
h e nce , re s ulting in unne ce s s ary radiation dos e  to
ch ildre n be caus e  th e y are  h igh ly unde r re pre s e nte d
in m os t re s e arch  s urve ys .2 Th e re fore , th is  s tudy
inte nds  to as s e s s  th e  ade q uacy of be am  collim ation
in pae diatric plain ch e s t radiograph s  in a m ajor te rtiary
h os pital.

it offe rs . It is  e as y to pe rform  and w ide ly available 6,7

radiograph  provide s  ins tant inform ation about th e
lung, th e  h e art, th e  large  ve s s e ls  th at brings  blood
to and from  th e  h e art (gre at ve s s e ls ) and th e  ch e s t
w all. It als o involve s  low  radiation dos e  and is  re lative ly
ine xpe ns ive .7,8

De s pite  th e  num e rous  advantage s  of ch e s t x-ray
e xam ination as  h igh ligh te d above , pe rform ing ch e s t
x-ray e xam ination in ch ildre n could be  plague d w ith
num e rous  ch alle nge s  due  to pe culiaritie s  in ch ildre n
age , s iz e , pre s e nting path ologie s , age -s pe cific ps ych o-
logy of ch ildre n and incre as e d radios e ns itivity of
tis s ue s 2,9  could m ak e  collim ation a daunting tas k .
Som e tim e s  th e  pae diatric patie nts  do not coope rate
w ith  th e  proce dure  of plain x-ray e xam ination of th e
ch e s t. As  a re s ult le s s  atte ntion is  paid to th e  ade q uacy
of be am  collim ation on th e  ch e s t x-ray w h ich  could
be  de trim e ntal to th e  pae diatric patie nt. H ow e ve r, th e
us e s  of im m obiliz ation de vice s  h ave  be e n found to
im prove  collim ation practice  in ch ildre n.9 ,10

Collim ator is  th e  be s t x-ray be am  re s trictor. It de fine s
th e  s iz e  and s h ape  of th e  x-ray fie ld th at e m e rge s
from  th e  x-ray tube . Th e  collim ator as s e m bly is  atta-
ch e d to th e  tube  h ous ing at th e  tube  port. A collim ator
cons is ts  of tw o s e ts  of s h utte rs  w h ich  can be  m ove d
inde pe nde ntly. Each  s h utte r cons is ts  of four or m ore
le ad plate s  w h ich  can abs orb x-rays  com ple te ly to
provide  a w e ll-de fine d x-ray fie ld. W h e n th e  s h utte rs
are  clos e d, th e y m e e t at th e  ce ntre  of th e  x-ray tube .
Th e  collim ator h as  a ligh t arrange m e nt to illum inate
th e  x-ray fie ld. Th e  ligh t bulb is  pos itione d late rally
and th e  m irror is  m ounte d in th e  path  of th e  x-ray
be am  at an angle  45°.
Th e  Inte rnational Com m is s ion on Radiological Pro-
te ction (ICRP) re com m e nds  th at e xpos ure  of th e
patie nt particularly th at of ch ildre n m us t be  k e pt to
th e  low e s t practicable  value , cons is te nt w ith  clinical
obje ctive s  and w ith out los s  of e s s e ntial diagnos tic
inform ation.11

Collim ation of x-ray be am  is  an im portant factor in
optim iz ation.3 A good collim ation w ill both  m inim iz e
th e  dos e  to th e  patie nt and im prove  im age  q uality,
be caus e  th e  am ount of s catte re d radiation w ill incre as e
if a large  volum e  of tis s ue  is  irradiate d. Collim ation
is  particularly im portant in pae diatric radiograph y
s ince  th e  organs  are  clos e r toge th e r and large r fie lds
are  m ore  lik e ly to include  additional radios e ns itive
organs .2,3

Materials and Methods

A total of 200 pae diatric ch e s t radiograph s  (= 18
ye ars ) w e re  re tros pe ctive ly as s e s s e d for good
collim ation practice  as  a m e ans  of radiation prote ction.
Param e te rs  as s e s s e d on th e  te ch niq ue  of collim ation
w e re  th e  pre s e nce  of s ilve r lining as  an e vide nce  of
x-ray be am  collim ation according to th e  Europe an
com m is s ion guide line .13 W h e re ; (0) s ilve r line , con-
note s  ve ry poor collim ation; one  (1) s ilve r line , con-
note s  poor collim ation; tw o (2) s ilve r line s , connote
good collim ation; th re e  (3) s ilve r line s , connote  ve ry
good collim ation and four (4) s ilve r line s , connote
e xce lle nt collim ation. O nly pae diatric plain ch e s t
radiograph s  w e re  include d in th e  s tudy. Radiograph s
of oth e r body parts  and adult ch e s t radiograph s  w e re
e xclude d from  th e  s tudy.

Resuls

Of th e  200 pae diatric plain ch e s t radiograph s  th at
w e re  e valuate d bas e d on th e  vis ualiz ation of s ilve r
line s ; 6.0%  (n=12) h ad ve ry poor collim ation, 15.0%
(n=30) h ad poor collim ation, 27.5%  (n=55) h ad good
collim ation, 24%  (n=48) h ad Ve ry Good collim ation
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collim ation. Th is  re ve als  th at th e re  is  ade q uate  be am
collim ation practice  am ong th e  radiograph e rs  in th is
pre s e nt s tudy. H ow e ve r, th e  auth ors  ack now le dge
th e  fact th at w h ile  th e  pre s e nt s tudy s h ow e d an e xce l-
le nt be am  collim ation practice , it w as  a s ingle  ce ntre
s tudy w ith  a s am ple  s iz e  of 200 radiograph s , as
agains t 500 radiograph s  th at w e re  s tudie d by O k e ji
e t al12 in m ultiple  ce ntre s  in s outh  e as te rn Nige ria.
Th is  doe s  not in any w ay ne gate  th e  findings  of th is
s tudy but rath e r s e rve s  as  a bas e line  for furth e r
re s e arch  w ith  a large r s am ple  s iz e  and m ore  ce ntre s
in orde r to guarante e  w ide r ge ne raliz ation of findings .

and 27.5%  (n=55) h ad an e xce lle nt collim ation h aving
all th e  four (4) s ide s  w ith  cle ar e dge  s ilve r line s  as
s h ow n in (Tab. 1).

Conclusion

Th e  ade q uacy of be am  collim ation as  a param e te r
for radiation prote ction in pae diatric plain ch e s t radio-
graph s  h as  be e n as s e s s e d. Majority of th e  pae diatric
plain ch e s t radiograph s  are  ade q uate ly collim ate d
w h ile  s om e  radiograph s  re ve als  inade q uacy of be am
collim ation. It is  th e re fore  re com m e nde d th at radio-
graph e rs  and inte rne e  radiograph e rs  s h ould inte ns ify
e fforts  to ach ie ve  com ple te  ade q uacy of be am  colli-
m ation in pae diatric radiograph y.

For ade q uacy of be am  collim ation, out of 200 radio-
graph s , 79 .0 %  (n=158) w e re  ade q uate  w h ile , 21.0%
(n=42) w e re  inade q uate  as  s h ow n in (Tab. 2).

Degree of collimation

Table 1: Quality of be am  collim ation on pae diatric plain ch e s t
radiograph s

Very poor

Poor

Good

Very Good

Excellent

Total

Frequency

12

30

55

48

55

200

6.00

15.00

27.50

24.00

27.5

   100.00

Percentage

Overall  beam collimation

Table 2: Fre q ue ncy dis tribution of ade q uate  and inade q uate  be am
collim ation on pae diatric plain ch e s t radiograph s

Adequate

Inadequate

Total

Frequency

158

42

200

79

21

100.00

Percentage

Discussion

Be am  collim ation is  an im portant tool in radiation
prote ction be caus e  it h e lps  to re duce  unne ce s s ary
patie nt e xpos ure  and incre as e  im age  q uality by
e lim inating s catte r radiation.2 Pae diatric plain ch e s t
radiograph s  w e re  e valuate d in th e  pre s e nt s tudy
bas e d on vis ualis ation of s ilve r line s  on th e  e dge s  of
th e  radiograph s  w ith  re fe re nce  to th e  Europe an
Com m is s ion guide line s .13 Out of th e  200 pae diatric
ch e s t radiograph s  th at w e re  e valuate d for ade q uacy
of be am  collim ation, 79 %  s h ow e d ade q uate  be am
collim ation w h ile , 21%  s h ow e d inade q uate  be am
collim ation. Th e s e  findings  are  at variance  to th e
s tudy conducte d on th e  as s e s s m e nt of x-ray be am
collim ation practice  am ong radiograph e rs  in South e as t
Nige ria,12 w h ich  indicate d th at, 52%  of th e  radiograph s
e valuate d in te ach ing h os pitals  s h ow e d inade q uate
be am  collim ation and 59 %  of th e  radiograph s  e valua-
te d in s pe cialis t h os pitals  als o s h ow e d inade q uate
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