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ABSTRACT

The X-ray machines used for radio-diagnostics aguired to meet certain quality assurance (QA) measFor
the exposure of patient in diagnostics radiologydividual dose limit does not apply, but justifioat and
optimization of radiological protection do. Thispex reports radiological checks carried out in fihespitals in
Zaria, Kaduna State, Nigeria. The radiological k&pcuracy, reproducibility and consistence checkghenX-ray
machines were assessed. The Quality Control (Q€&npeters were evaluated using quality control kateeck the
optimal exposure conditions at the five hospit@lse assessment showed that, some of the X-ray meachie over
aged and others need adjustment corrections fordg@aliographs so as not to have rejects that magd leo
unnecessary and unwanted exposure. The reporteldod®eican easily be implemented in any clinicalasituns
where kVp accuracy, reproducibility and consistenptimisation check assessment in radiography tessary.
From the study, varying levels of adherence to gjinéds were evident with no hospitals demonstratiomplete
compliance to(NNRA) standard guidelines that isdeeleto check possible over exposure of patients.
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INTRODUCTION

The radiation protection of patient undergoing mabX-ray examinations isgoverned by principle wstjfication

and optimisation. [1]. It is concerned with the tohof the manner in which source of ionizing r@ttn is used so
that in the use of the radiation source, memberh®fpublic are not exposed above acceptable lefgl&ood

radiographic technique is necessary to reduce Evexposure and risk from diagnostics proceduee this reason,
in the last twenty to thirty years most of the deped countries did the atmost to establish prograrich could
warrant the quality of the radiographic image. @yitiation in X-ray imaging in order to reduce patidnse during
diagnostics X-ray examination is a complex progggsn the high level of image quality required [3].

One of the main reasons of rejected radiologidaidiis the lack of applying QC programmes at thdiolagy
Centres. In this study, the radiographic technigogdoyed in the five (5) hospitals’ radiology uimtZaria were

examined. Variations in output consistency/accumafcthe machines were recorded and compliancesatolard
were also examined.

A survey of the number and causes of spoiled Xfitays which were carried out under the aegis of thdiation
protective committee of BIR (British Instituted Reldgy) revealed that exposure fault at all casesevthe major
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reasons for retake particularly in films taken wjbrtable radiographic equipment and also mal-wositg of
patient was shown to be the causes of about 25% Btlidy of a number of general radiography fagibiyy the
DalewareUSA(DU) cited in IAEA TECDOC 1423 of 2002vealed that an average of 9% of the radiograptenta
had to be repeated. An analysis of the reasomrrdj@ction and hence repeat led to the conclusiat ploor
equipment performance made a significant contrilouto the prevalence of the poor image quality.

Similarly, in optimization of radiation protectiochecks on diagnostics radiology equipment in songefan
hospital, it was found that equipment malfunctignémd human factor contribute to reject or retdkediographs.

MATERIALSAND METHODS

This study was conducted in five hospitals, in ZatKaduna State, Nigeria. The room dimensions ef fibe
(5)hospitals were measured to ensure conformityNMRA minimum standard. kVp output consistency and
reproducibility were measured using RMI multifupat meter Model 240. This equipment is capable e&suring
kVp, and exposure time it is barred on the difféerabsorption of X-ray through filters used fonizing chambers
for radiographic assessment.

MEASUREMENTSAND RESULTS

ROOM DIMENSION

Generally radiographic rooms should according taR¥Necommendation and requirement be a minimunsafl

This is to provide for sufficient space and a stedl protective cubicle. Others are that the acdesss should be
sliding Lead (Pb) lined type giving better radiatiprotection with a clearing of 1.5m as a recomnaéind by

NCRP. [5]

TABLE 1: Showing Room Dimension of The Selected Hospitals

Hospital | RD PC Shielding
A 16n7 Available | No lead lining
B 12/14m| Nospacel No lead lining
C 14nt Available | Available
D 12/10m| No spacel lon sheet lining
E 13/16m| Available| Available

RD = room dimension
PC = protective cubicle

PHYSICAL OPERATION OF X-RAY EQUIPMENT OF THE SELECTED HOSPITAL
From our findings, it was obvious that some of thachine parameters were unacceptable for the addept
operational point of view, considering the hospitatilities we tried to eliminate the problems.

TABLE 2: Showing Physical Operation of X-ray Equipment

Hospitals
Parameter ATBICIDIE
1 | The tube is for the table surface VIX|VIX]|VY
2 | Regulating lamp of -ray VIX]| VI IX]|V
3 | X-ray/light space coincident VIX|x [ X]|V
4 | The padlock are operating VI ivI Iv]Vv
The axis of X-ray is perpendicular to the tablgaee | v | X | v | X | ¥
6 | The grid groove/X-ray are same dimension VIX| VI IX]|V
7 | Movement of diaphragm VI ivI IvIv]Vv
8 | Localising light vivi]iv]iv]v
9 | Accuracy of focus to table top VIivIvI Iv]|Vv
10 | Room Dimension VI Ix | v |X]|X

X=not available
V = Available

KVP OUTPUT CONSISTENCY FFD = 100CM

This test measure the kilovotage across the Xuhg,tkVp set affect the intensity of the X-ray autps well as
contrast of the image. The test ascertains, if KWo$ the control panel produces the same amouvbltdge across
the tubes within acceptable limits, Kvp accuraag be calculated using the formular:-
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Accuracy =
while reproducibility =

kVp consistence =

kmeax - kvpmin

kVpmin
kmeax - kmein

X

100%

x 100%

kVpmin + Kvppin
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Figure 1: showing kVpsetting for 5 hospitals

Table 3: Showing kVp Settings and M easur ements obtained for the 5 Hospitals

KVset Hospital
A B C D E
60 6.2.8| 90.9] 60.9 61.9
70 718 | 90.7] 62.9 - 61.3
80 885 | 91.1] 70.7 986 738
90 935 | 91.1] 80.5 - 99.5
100 105.1| 91. 88.( 101.p

kVp accuracy should not exceed = 5

kVp
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Table 4: Showing kVp setting and Per centage Consistency obtained for the 5 Hospitals

kVpSets A B C D E
60 4.7 51.5 1.5 - 3.1
70 4 29.6 | -10.1 - -12.4
80 -10.6| -13.9] -11.4 238 -7.4
90 3.¢ 1.2 | -104€ - 10.€
100 5.1 -8.9 -12 - 15

kVp consistency should not exceed +10%

The International Committee of Radiation ProtedlioRP] and other international organization are begizing

the importance of appropriate quality assurance)(@@gramme in diagnostics radiology in order tdirose the
dose given to patient during X-ray diagnosticsneixations. Good radiographs were obtained whergucisve

guidelines are provided in the radiology unitsl#o will promote the optimization principle of piacing images of
good diagnostics efficacy at the lowest radiatidose. Previous studies here showed that adherergdgde lines
have led to the reduction of rejects and hencakeeand unwanted and unnecessary exposure [6].

In this study QA/QC techniques employed in roomefigion, mechanical checks on X-ray machine, kVptube
potential, allows varying levels of conformity ttasdard by international and national bodies.

In Table 1, the room dimension of some of the hafpdo not meet to the minimum required of NNRAsaen in
Table 2, the physical operation of the X-ray equepmof the selected hospital, shows varying lewefls
noncompliance to the acceptable standard. In Hadpiand Dthere were improper maintenance of thepeeent.

In the kVp settings and measurements obtainedher5t hospitals is presented. The X-ray tube voltage a
significance effects on the image contrast thecaptilensity and the patient dose.lt is therefoqgeeted that the
kVp stated on the control panel should produce amyXbeam of the stated voltage withacceptableatian limit
within £5% from the results for Hospitals A at 8Qit¥ie result obtained showed over exposure hosjitalsowed
noncompliance to the standard,showing both oveosxg and under exposure at different kVp settifdggh
young and old, fat and slim receive the same dbsadiation which is very dangerous to human Heflih

The kVp reproducibility at allkVp settings in thegpital showed variance in percentage. For hosBital 60kVp
and 70kVp, the reproducibility are 20.5 and 12.9rcpetage respectively while for hospital D at
80kVpreproducibility is 10.4%. Theseshows that #lity for the machine to produce the same kVmug of
allowed or accepted range. This implies that, thiéage of the generator type is fluctuating. leigdent therefore
that areas that require little or low radiation espre were over exposed while areas that requiigid dadiation
receives low exposure or under exposed [8].

CONCLUSION

In Conclusion,from radiological point of view angdio-diagnostic equipment in radiology unit espigcix-ray
machine should have kVplimits within £5% which festandard acceptable limits. While the kVp repoitility
allowed is within the limit of £10%. If kVp is outde range or limits,it's bring about either oveipegure or under
exposure which inturn increase the level of rejeettake or unwanted exposure to radiation [9].

There should be workable maintenance programme @ffeprogramme if outside allowed range on agre¢nvéh
a reputable well trained engineer to ensure thayXmachines are routinely checked. A radiationtemtion
programme which will include routine QA/QC of theugpment and appropriate format should be set ésphals
that do not maintained consistencyin which unnemgsand unwanted exposure are checked and corrected
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