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ABSTRACT 

Introduction 

Medical X-Ray machines have been used for more than a century for non-invasive diagnosis of patients 

for the benefit of mankind. The safety of operators and patients during such practice has improved with 

time, but, still cases of detrimental effects to Radiation Workers in Kenya including cancer related 

deaths have been reported in the recent past. An ongoing study is reviewing the safety status of the 

worker and patients during medical and dental exposures. The study was initiated following complaint 

of recurrent headaches by a radiographer working in a busy Kenyan hospital. 

Objectives 

The objectives of the study is to review the current radiation safety status to radiation workers and 

patients in medical imaging field, look out for gaps, and, propose practical methods to address the gaps. 

It is assumed that the current situation in Kenya is similar to that of other PACORI member states. The 

key areas of the study are adequate operator safety in the form of shielding and whether the dose 

administered to the patient is As Low As Reasonably Achievable (ALARA principle). Annual QC tests on x-

ray machines also help to detect any deterioration in the performance of a given x-ray machine in good 

time to avoid undue repeat examinations to patients. 

Methodology 

The current study is being conducted using a hand-held survey meter for measurement of scatter 

radiation at points of interest within (the head position, to the left and to the right of the radiographer 

at their control positions), and, in the immediate vicinity of x-ray facilities (behind entry doors and 

walls). Exposures are undertaken at given parameters using a water phantom to generate scatter 

radiation, and readings are recorded at each point. This exercise is done to both new and existing 

facilities. Comparison is made to monthly dose readings from various service providers using the TLD or 

Film Badge system of personal dosimetry. 

Secondly, quality control tests of the particular machine are conducted using a ”Gammex RMI” quality 

control kit. The major tests undertaken are maximum kVp, exposure time, patient entry dose, beam 

collimation/alignment and perpendicularity. In the case of fluoroscopy machines, high and low contrast 

tests are also conducted using relevant the test kits. QC tests on x-ray machines are carried out at least 

once annually.   

Initial Results 



The most commonly used medical x-ray unit is the radiographic x-ray machine with a control panel 

inside the x-ray room and, behind a radiographer’s shield. Initial results indicate that the radiographer 

operating in such a situation absorbs radiation several times of what is recorded on their dosimeters. 

This is because while the front of the radiographer where the dosimeter is worn is shielded, his/her 

head, back, left and right hand side is not and therefore open to scatter radiation. Interim calculations 

indicate that some radiographers may be receiving doses above the maximum dose limit of 20 

millisieverts per year for a radiation worker. 

Secondly, in the case where the operator and control panel is outside the x-ray room, a window above 

the shield also exposes the operator to scatter radiation. In the scenario whereby there is a window 

above the concrete wall separating the x-ray room and the ultrasound facility or office, the person in the 

second room (plus the ultrasound patient) receive scatter radiation every time an exposure is taken. For 

similar reasons, a chest stand should face an un-occupied station or extra shielding should be added 

behind the stand. 

In performing quality control tests a number of cases some brands of x-ray machines have unstable Light 

Beam Diaphragm’s (LBDs) and therefore making it difficult for an operator to collimate the x-ray beam 

properly. Other machines “chop” large chunks of the areas under examination and therefore losing vital 

diagnostic information in the process. To be able to obtain the required results the LBD has to be 

opened wider, exposing the patient to unnecessary dose in areas not required in the examination.  

Available QC test results from one institution have been used to advise the owner of the facility of 

deteriorating state of its fluoroscopy x-ray machine twice before the machine finally packed up. 

Challenges 

1. To be able to fund the study, the researcher prefers a fee to the owner of the facility who may 

accept or refuse to procure the services of the researcher.  

 

2. While the use of a survey meter may give a good indicator of how much dose a worker may 

receive, it will be challenging to convince radiation workers / volunteers to wear extra badges on 

their head and waists to be able to read actual doses received by the workers during their 

course of work. Facilities may also refuse to participate in the study. 

 

3. While the equipment is adequate for basic tests for scatter measurements, some QC equipment 

is far too expensive for an individual Technical Service Operator and thus limiting the scope of 

the study. 

 

4. Some facilities do not take immediate action in rectifying problems indicated in their facilities. 

Recommendations and Conclusions 

1. An x-ray room should be designed and constructed in a manner that no radiation is emitted 

outside the x-ray room through the use of adequate shielding. The operator should undertake 



exposures from outside the x-ray room. Those that are already in operation should be renovated 

to attain the same safety measures for the sake of the operators and other persons working in 

adjacent rooms. In the case where it is not possible to station the control panel outside the x-ray 

room, then an appropriate cubicle shielding should be fabricated for use by the radiographer 

from within the x-ray room.  

 

2. The above measures can be enforced by the regulatory authorities in PACORI member states 

since undue exposures to workers may lead to biological health effects, including cancers and 

death. 

 

3. The Kenya Bureau of Standards should publish standards for x-ray machines that are allowed to 

enter the country for medical use. This can also be replicated inother PACORI member states. X- 

Ray machines with “poor” standards affect the health of a given population through 

unnecessary exposures adding radiation burden to a nation. 

 

4. The research is expected to review the current situation and come up with proposals that when 

implemented can enhance safety of radiation workers and patients in the use of medical x-ray 

machines in the prescribed manner. These results may also interest the Forum of Nuclear 

Regulatory Bodies in Africa (FNRBA) for discourse and implementation, the IAEA and ICRP.    

 


