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ABSTRACT

This study aimed to evaluate the integrity of radiological protection clothing used by veterinarians in veterinary 
radiology facilities, and whether they are available in an adequate quantity for the team. Inspection was 
performed by palpation, followed by x-ray scanning in 189 clothings from 29 veterinary facilities. The results 
indicate that 5% of the clothes evaluated in this study were considered inadequate due to the failure of the 
integrity of the lead, being most lead aprons. All facilities have at least two lead aprons and one thyroid 
protectors. 24% of the facilities have lead glasses, pointing to a risk to veterinarians by radiosensitivity of the 
eyes. Also, 24% of the facilities do not have lead gloves, which also presents a risk due to the hand's exposure to 
the primary beam. Most lead clothing has shield equivalence of 0.5mmPb. The method used in the study was 
effective in attesting the adequacy of lead clothing. It is recommended to periodically evaluate clothing to 
ensure that users are always protected.

1. INTRODUCTION

Radiology in veterinary practice is a fundamental area for diagnosis of pathologies, 
improving the treatment of diseases and prognosis[1].

The problem faced by veterinarians and auxiliaries in the practice of veterinary radiology is 
the need to immobilize animals to be radiographed, which ends up being carried out by staff, 
causing them to be exposed to ionizing radiation. [2] Dose levels of each exposure are 
frequently not elevated, even in the hands, which are often close to the primary beam 
(<0.1mGy / exposure). These may be significant if we consider a high frequency of exams 
and not wearing protective clothing Radiological.[3] A current study indicates that it is still 
common today to observe the exposure of operators' hands in the images without the use of 
lead gloves [4]. In addition, the proximity of the operator to the primary beam causes 
problems with scattered radiation, which in future may cause biological damage, especially in 
the lens and thyroid, as these organs have high radiosensitivity[5].
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To avoid the biological effects caused by exposure to ionizing radiation, it is necessary use 
methods to ensure that the operators expose as little as possible. Brazilian “Comissao 
Nacional de Energia Nuclear” (CNEN), regulatory body of practices involving ionizing 
radiation in cowntry, establishes the basic guidelines for radiation protection (NN 3.01), 
including the principle ALARA (as low as reasonably achiveably), as well as optimization 
principles such as time, distance and shielding.[6]

Lead clothes are personal protective equipment that attenuates radiation beams and should be 
used whenever the operator is not behind a physical barrier or within 2 meters or more of the 
source of radiation. The main types of lead clothes include lead aprons, thyroid protectors, 
lead gloves and lead glasses with 0.25mmPb and 0.5mmPb. The use of the lead clothes 
reduces the occupational dose by as much as 75%, as long as the shielding is intact.[7]

In Brazil, the Agencia Nacional de Vigilancia Sanitaria, regulatory body for the use of 
radiation in radiodiagnosis, rule 453[8] and the Ministery of Labor's NR32[9] require the use 
of lead clothes for all facilities operating with x-rays. Other international legislations 
specifically aimed at veterinary medicine [10,11,12,13] also require the use for the same 
reason. These laws require that the integrity of the lead of the clothing be checked annually 
and stored properly on a stand, as improper storage can cause breaks and cracks in the lead 
rubber and loss of integrity, giving the false sense of safety. In addition, they should be 
arranged in sufficient quantity for all users.

2. MATERIALS AND METHODS

This research was conducted between January and June 2017. The sample of the survey 
consist of 189 lead clothing from 29 veterinary facilities that provide radiology services, 
being 74 lead aprons, 68 thyroid protectors, 8 lead glasses, and 39 pairs of lead gloves. It was 
assessed if all facilities had individual protective clothing, if these were sufficient clothing for 
the operators, if the shield thickness was adequate for the work carried out at the facility, and 
the overwall integrity of the clothing. The integrity of the lead was evaluated through visual 
inspection and palpation, followed by x-ray scanning through the equipment at the evaluated 
facility. Each piece was placed on the table, observed and palpated throughout its length, and 
then exposed to the x-ray when it suspected a failure in integrity. Clothing was classified as 
“conforming” or “not conforming”. Those with integrity failure were sent to the technician 
responsible for the installation and guided on to proper disposal and replacement later.

3. RESULTS AND DISCUSSIONS

Of the 29 facilities evaluated, all had at least 2 lead aprons. 7% had only one thyroid 
protector, which is considered insufficient, since there is always at least two people holding 
the animal [3]. 76% of facilities have lead gloves. Only 24% of clinics have lead glasses. The 
graphic 1 shows this relation.
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Graphic 1: Lead Clothes per Facility
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As for shielding thickness, most aprons, thyroid protectors and lead gloves have 0.5mm 
lead. 3% of the lead gloves are 0.25mmPb and are not suitable for use in immobilization, 
since the rule 453/98 establishes that for rxposure to the primary beam, shielding must be 
at least 0, 5mmpb[8].It is important to note that, according to rule 453/98, if 
radiosensitive organs such as gonads, crystalline and thyroid, are within the primary beam 
field or within 5 cm of it, protector with a minimum of 0.5 mmPb is required. In this 
regard, 18% of thyroid protectors and 75% of the lead glasses lack identification, making 
impossible to determine the adequacy of the items as an effective barrier for radiation.

Graphic 2: Lead thickness of radioprotective clothing
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Finally, as for the integrity of the lead, the items with more inconformity are lead aprons, 
with a rate of 12%, due to the time of use and incorrect storage. All thyroid protectors and 
glasses were of adequate integrity. 2% of gloves were inadequate improper storage.

Graphic 3: State of preservation of radioprotective clothing
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Figure 1 shows a failure of the lead shield of an apron. Veterinarian reported that what 
may have led to the breaking of the lead is the positioning it maintains during the 
immobilization of the animal, causing the apron to have friction with the corner of the 
table.

Figure 1: Shield Integrity Failure of an apron
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4. CONCLUSION

The method of evaluation adopted proved to be effective in attesting to the integrity of the 
lead clothes. All facilities had individual protective clothing, such as the lead apron and the 
thyroid protector. Not all clinics had lead gloves and lead glasses, which implies a greater risk 
to veterinarians, since the lens has high radiosensitivity, and the hands are the part of the body 
that is closest to the primary beam. The marjority of the clothing is found to be of adequate 
integrity, however, 5% that are considered inappropriate pose a risk to veterinarians, who end 
up being exposed to radiation whilst assuming they are protected. It is suggested to keep the 
lead clothes in a adequate support and to maintain a periodic inspection, since they may be 
used very frequently.
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