
1. Introduction  
 
The standard x-ray unit is made up of the x-ray tube 
and housing, transformer assembly and control panel 
assembly. Most x-ray tubes incorporate beam re-
structors and filters (beam limiting devices). Beam 
restrictors are lead obstacles placed near the anode 
of the x-ray tube and are used to control the  field of 
the x-ray beam allowed to pass through the patient 
on to the x-ray film. These restrictors are important 
as they  keep the patient exposure as low as reasona-
bly achievable. 
 The more basic types of restrictors include 
the aperture diaphragm, collimators (light beam dia-
phragm) and shutters. The best form of beam restric-
tor is the collimator or light beam diaphragm (LBD) 
[1]. The reduction in the beam field reduces the ra-
diation dose to the patient and improves the image 
quality. 
 It is important to have some indication as to 
the location of the ray field with respect to the pa-
tient. The alignment of the light beam and x-ray 
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beam must be ensured else, the function and basic 
goals are hindered [2]. Irregular quality control tests 
and measurements in Radio diagnostic centres Per-
petuates the effect of this misalignment. [3].There is 
a high incidence of image cut off as seen on the ra-
diograph which is indicative of misalignment. 
 The light beam must coincide with x-ray 
beam. This relies on the accurate positioning of the 
light bulb and angled mirror inside the collimator. 
Even with wise precautions to reduce failures, they 
still occur. So, regular checks are recommended af-
ter repairs or maintenance work more so, given that 
scattered x-ray can not be completely removed by 
the use of anti- scatter grids of filters but could be 
drastically reduced by proper collimation [4]. All 
radiation outside the beam field do not contribute to 
image detail but only increase the patient dose. 
 The status of the various LBD in some Gov-
ernment Radiology Centres in South East Nigeria is 
studied and the result is used as a parameter for as-
sessing the quality control programme of the cen-
tre .This is repeated for cassette sizes of 10.3cm x 
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The light beam diaphragm is attached to the X-Ray tube  housing. It is a beam limiting device. Which func-
tions by controlling the beam field size in length and breath thereby reducing the radiation dose to the patient. 
The x-ray beam should coincide with the light beam as shown by the light beam field on the patient during x-
ray examination. The high incidence of image cut off on the radiograph clearly indicates that there is a mis-
alignment of the light / x-ray beam. Regular quality control checks will detect this misalignment early and the 
correction will reduce the number of repeat cases of cut off. The status of 18 LBD in 5 radiology centers is 
studied using alignment tool tests and loaded cassettes. The range of misalignment measured for the centres is 
0.6 cm to 5.4cm 0.8cm to 6.0cm along and across respectively. This shows a high disparity  when compared to 
the recommended value based on the EPA (European protection agency) criteria of 0.0 to 2.0cm range of mis-
alignment and also percentage difference greater than 2.0% in either direction is considered abnormal and re-
quires remedy. Ten (10) centres representing 55.5%  had a percentage difference greater than 2.0% for both 
across and along. Six (6) centres had below 2.0% misalignment along and across while  Two (2) centres had 
misalignmentgreater than 2.0% either across or along. The least degrees of misalignment were .6% and .8% 
along and across. 
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10.3cm, 15.3cm x 15.3cm and 20.3cm x 20.3cm  in 
all the centres studied. It is intended that the result of 
the this study will boost the quality control programs 
and practices of the various centers 
 
2. Materials and Method 
 
A dedicated study of the study of status of the light 
beam diaphragm attached to Eighteen (18) x-ray 
equipment in five (5) hospitals in Nigeria - Univer-
sity of Benin Teaching Hospital, Benin City; Irrua 
Specialist Teaching Hospital, Edo State; Nnamdi 
Azikiwe University Teaching Hospital, Nnewi, 
Anambra State; Federal Medical Centre, Umuahia; 
and Abia State University Teaching Hospital, Aba -  
was made to measure the degree of misalignment of 
the LBD across and along the cassette, to measure 
the degree of variation of the different Radiological 
centres from the normal set value along and across 
the cassette and reconcile the status of the LBD with 
the state of the quality control program of the centre. 
Materials used are – one (1) 24cm x 30cm loaded 
cassette, alignment test tool 8 coins Lead markers or 
a ninth coin. 
 The x-ray table is level and central ray  is 900   
to the table top with loaded cassette on it face up. 
The FFD is 100cm, the collimator light is switched 
on. Centre to the middle of cassette and collimate 
leaving 3cm boarder all around the cassette. Place a 
legend to identify the x-ray tube and centre. Placed 
coins in pairs so that  any where the coins touched 
coincide with the edges of the light area at the four 
boarders. Identify the cathode and anode side with a 
maker. Make an exposure sufficient to blacken the 
film (65Kv and 4mAs )  After processing, the dis-
tances between the light field (were the coins touch )
and the x-ray fields for all the coins location on each 
film is measured with a meter rule. And recorded as 
AL 1, AC 2, AC 1, and AL 2 . 
 Statistical package for social sciences (SPSS) 
version 14.0 was used. Descriptive analysis (mean, 
range, standard deviation and inferential static) 
(using pear sons correlation coefficient) were done. 
Significance level of p < 0.05. 
 
3. Results and Discussion  
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This is repeated for all the centres. 
 

 
 From the above table, the range of misalign-
ment of the light beam to x-ray beam in the centre in 
the southern earthen Nigeria is 0.6cm to 5.4cm and 
0.8cm to 0.6cm across and along the cassette respec-
tively. This shows unacceptable differences when 
compared to the recommended values based on the 
EPA (European protection Agency) (1975) criteria 

      
Centre 

  
Film  
size 

  
Direction 

  
Measure- 
ment (cm) 

Total Mis- 
Alignment 

(cm) 
  
  
          
XR1 

  
10.3 x 
10.3 cm 

     AC1 
    AC2 
    AL 1 
    AL2 

0.3 
0.3 
0.4 
0.3 

0.6 
  
  
0.7 

    15.3 x 
15.3 cm 

     AC1 
    AC2 
    AL1 
    AL2 

 0.00 
0.50 
0.50 
0.40 

 0.50 
  
  
0.90 

    20.3 x 
20.3 cm 

     AC1 
    AC2 
    AL1 
    AL2 

 0.3 
0.4 
0.4 
0.3 

 0.7 
  
0.7 

Table 1: Measured Misalignment for tube one centre one 

    
Centre 

 Total 
AC 

Total        
AL 

% Total   
AC 

% Total       
AL 

1 XR1 0.6 0.8 6% 8% 

2 2 1.4 3.2 1.4 3.2 
3 3 3.5 5.2 3.5 5.2 
4 4 5.4 6.0 5.4 6.0 
5 5 2.6 3.7 2.6 3.7 
6 6 0.8 1.1 0.8 1.1 
7 7 2.8 3.8 2.8 3.8 
8 8 2.3 2.1 2.3 2.1 
9 9 2.5 3.8 2.5 3.8 
10 10 3.0 4.6 3.0 4.6 
11 11 0.6 0.8 0.6 0.8 
12 12 4.4 5.5 4.4 5.5 
13 13 2.1 3.2 2.1 3. 2 
14 14 3.2 1.6 3.2 1.6 
15 15 1.8 2.4 1.8 2.4 
16 16 1.4 0.8 1.4 0.8 
17 17 0.9 1.2 0.9 1.2 
18 18 1.2 1.8 1.2 1.8 

Table 2: Total Percentage Misalignment across and along for 
all the centres. 



of 0.0 – 2.0cm range of misalignment. Also percent-
age differences greater then 2% in either direction is 
considered abnormal requiring remedy. 
 Ten (10) centres representing 55.5% of the 
studied population had a percentage differences 
greater then 2% for both across and along. Six (6) 
centres had below 2% difference across and along. 
The highest degrees of misalignment were 5.4% and 
6% across and along respectively. On the other 
hand, two centres had the least degrees of misalign-
ment of 0.6% and 0.8% across and along respec-
tively. 
 The result shows that any increase in the 
light field produces a corresponding increase in mis-
alignment along and across. This conforms to the 
work of Egbe [2]. The result shows that newer x-ray 
equipments have lower degrees of misalignment. 
This probably is due to the irregular quality control 
check and measurement done on older equipment. 
 The drifting of the light field manifests as 
Geometric cut off some times with sufficient loss of 
information to cause repeat and increase reject rate. 
The limitation of light beam diaphragm is more ob-
vious when the light fails or the mirror is dislodged 
from its precise 450 angle position. 
 
4. Conclusion  
 
The functionality and status of the LBD in the south 

Afr J Med Phy, Biomed Eng & Sc, 2010, 2, 85 - 87                         87 

 

eastern states of Nigeria is poor. The percentage 
misalignment is 5.4% and 6% along and across the 
cassette respectively and the lowest misalignments 
are 0.6% and 0.8% along and across respectively. 
 This level of misalignment poses the danger 
of repeat and patient over exposure. This can only be 
checked by  regular quality control program and 
pratices. 
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