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Abstract. The theme ionizing radiation is frequently associated with danger. Therefore this subject induces to think 
about accessories to personal protection. These accessories can contain metal heavy (as example, lead) so that we 
have an efficient protection. Our analysis was done with the main objective of evidence that is not enough the 
radiodiagnostic services have personal protective equipment to disposal to the radiology technicians have an efficient 
protection, because the procedures with ionizing radiation will be safe only with the use accomplish of the security 
procedures and of adequate use and storing of personal protective equipment. 
In our analysis the accessories in question were the lead rubber x-ray protection aprons and thyroid gland protectors. 
We have tested these accessories through of a similar methodology utilized to checking the half-value layer of the x-
ray units. It was investigated also the importance given to use of these accessories by the radiology technicians. 
 
KEYWORDS: radiodiagnostic, control quality 
 
1. Introduction 

 
The theme ionizing radiation is frequently associated with danger. Therefore this subject induces to think 
about accessories to personal protection. While distance and time are factors that can be employed 
advantageously in external radiation protection, shielding provides a more reliable way of limiting 
personnel exposure by limiting the dose rate [1]. 
 
Personal protective equipment (PPE) protects employees from the risks of injury by creating a barrier 
against workplace hazards. PPE must be used when the eyes, face, hands, extremities, or other parts of the 
body are exposed to workplace hazards that cannot be controlled by other means. PPE is not a substitute 
for good engineering controls, administrative controls, or good work practices, but should be used in 
conjunction with those controls to ensure the safety and health of employees. The use of PPE does not 
eliminate the hazard, and if the PPE fails or is used improperly, exposure to the hazard may occur [2]. 
 
In order to protect the workers occupationally exposed to ionizing radiation the PPE can contain heavy 
metals (as example, lead). Our analysis was done with the main objective of evidence that is not enough 
the radiodiagnostic services have personal protective equipment to disposal to the radiology technicians an 
efficient protection, because the procedures with ionizing radiation will be safe only with the use 
accomplish of the security procedures and of adequate use and storing of personal protective equipment. It 
was investigated too the importance given to use of these accessories by the radiology technicians. After 
all, employees must be trained on the limitations of PPE, and on its proper use and maintenance. 
 

2. Experimental 

 
In our analysis the personal protective equipments in question were the lead rubber x-ray protection 
aprons and thyroid gland protectors. We have tested these accessories through of a similar methodology 



utilized to checking the half-value layer of the x-ray units, as the guidelines published by ANVISA, 
2005.3 [4]. To this methodology was verified the relationship of the x-ray attenuation supplied by the 
aprons and thyroid protectors. The evaluations were performed in radiodiagnostic services of three public 
institutions in the State of Sergipe, Brazil: HPM, HC and HU. 
 
In carrying out the tests related to PPE was used in an ionization chamber, type x-ray meter, Radcal 
2025C. The measurements were performed with the ionizing chamber at the distance of 60 cm from the x-
ray focus.  
 
Initially, the air kerma was measured without obstacle between the focus and the chamber. After that, the 
accessories were placed at the half distance between the x-ray focus and the chamber, that is, at 30 cm 
from the each one device.  
 
In the HPM radiodiagnostic Service the expositions were performed at a tube voltage 80 kVp and a time-
current product of 25 mAs; in the HC the parameters were 80 kVp and 20 mAs and to HU they were 81 
kVp and 25 mAs, respectively. 
 
Were evaluated all the lead rubber x-ray protection aprons from the radiodiagnostic services and a thyroid 
gland protectors from each one institution.  
 
3. Results and Discussions 
 
In the Table 1 is shown the air kerma measured without the presence of the PPE between x-ray focus and 
ionizing chamber and after placed these accessories at the half distance between them. 
 
Table 1 – Air kerma measured without and with shielding. 
 

Air kerma  (mGy) 
 

With PPE 

Institution Air kerma  
(mGy) 

 
Without 

PPE Apron 1  Apron 2 Apron 3  Apron 4 Apron 5 Thyroid 
protector 

HPM 3.03 0.032 0.038 0.039 0.034 0.237 0.118 
HC 1.70 0.006 0.012 0.031 0.008 - 0.023 
HU 0.72 0.010 0.001 0.018 0.011 0.0001 0.020 

 
The linear attenuation coefficients (µ) of the each PPE were initially determined by using the equation 1: 
 

 

                                                                    (1) 

 
 

Where x is the thick lead (0.5 mm), Io is the air kerma measured without PPE and I is the air kerma after 
we are placed the shields.  
 
The µ obtained are shown in the table 2. 
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Table 2: Linear attenuation coefficients (µ) of the PPE. 
 

Linear attenuation coefficients (cm-1) Institution 

Apron 1 Apron 2 Apron 3 Apron 4 Apron 5 Thyroid 
protector 

HPM 91.0 87.6 87.1 89.8 50.9 65.0 
HC 112.9 99.1 80.1 107.2 - 86.1 
HU 85.5 131.5 73.8 83.6 177.6 71.8 

 

 
In order to calculate the x-ray beam attenuation (A) supplied by the shields was used the following 
equation: 
 

0 .100
I I

A
I

−
=  

 
 
The x-ray beam attenuation results are shown in table 3: 
 
Table 3: X-ray beam attenuation due to the use of PPE. 
 

X-ray beam attenuation (%) Institution 

Apron 1 Apron 2 Apron 3 Apron 4 Apron 5 Thyroid 
protector 

HPM 98.92 98.75 98.71 98.86 92.11 96.13 
HC 99.62 99.28 98.19 99.52 - 98.64 
HU 98.58 99.84 97.54 98.51 99.99 97.25 

 
 
It was observed in the radiodiagnostic services the storing of aprons folded, it was found apron put away 
in conditions not suitable. The aprons should be stored hanging on proper hangers and without folds in 
order to protect to the rubber of cracks.  Although the results have shown that aprons are in good 
conditions the inadequate storage can reduce the efficiency of these shields. 
 
Despite the adequate radiation attenuation provided by PPE, it was remarked some technicians in 
radiology which not use this accessories when they need to be close to the patient during the 
radiodiagnostic.  The mean justification to this practice is due the weight of these PPE.   According to 
technicians, the constant use of aprons besides being uncomfortable it can cause back pain. Another 
justification observed was that the exams are done during a short time, which should be enough to 
dispense the use of shields. 
 
Personal protective equipment must fit properly to be effective. For the worker’s comfort and protection, 
proper fit is critical. If the protective gear does not fit, it may not adequately protect the worker. When 
protective gear is uncomfortable it is hard to concentrate on the job and it may tempt workers to remove it. 
Continued wearing of PPE is more likely if it fits the worker comfortably [3]. 
 



It is worrying to note that some technicians do not understand the need to use the protectors even when 
they considering that radiation damages can be underestimated. Besides, it is possible they are not 
providing an adequate protection to patients too.  
 

Conclusions 
 

In order to obtain an adequate radiation protection of the staff and patients in radiodiagnostic services it 
could be guaranteed the optimal conditions for the storing of aprons. Moreover, that the staff could be 
constantly trained and advised on the need for the proper use of personal protective equipment. 
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