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Abstract

Protection against occupational radiation exposure in clinical
settings 1s important. This paper clarifies the present status of
medical occupational exposure protection and possible
additional safety measures. Radiation injuries, such as cataracts,
have been reported in physicians and staff who perform
interventional radiology (IVR), thus, it is important that they use
shielding devices (e.g., lead glasses and ceiling-suspended
shields). Currently, there is no single perfect radiation shield;
combinations of radiation shields are required. Radiological
medical workers must be appropriately educated in terms of
reducing radiation exposure among both patients and staff. They
also need to be aware of the various methods available for
estimating/reducing patient dose and occupational exposure.
When the optimizing the dose to the patient, such as eliminating
a patient dose that is higher than necessary, is applied, exposure
of radiological medical workers also decreases without any loss
of diagnostic benefit. Thus, decreasing the patient dose also
reduces occupational exposure. We propose a novel four-point
policy for protecting medical staff from radiation: patient dose
Optimization, Distance, Shielding, and Time (pdO-DST).
Patient dose optimization means that the patient never receives a
higher dose than is necessary, which also reduces the dose
received by the staff. The patient dose must be optimized:
shielding is critical, but it is only one component of protection
from radiation used in medical procedures. Here, we review the

radiation protection/reduction basics for radiological medical

workers, especially for [VR staff.
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Chapter one
1-1 introduction

Radiation safety is a concern for patients, physicians, and staff
in many departments, including radiology, interventional
cardiology, and surgery. Radiation emitted during fluoroscopic
procedures is responsible for the greatest radiation dose for
medical staff. Radiation from diagnostic imaging modalities,
such as computed tomography, mammography, and nuclear
imaging, are minor contributors to the cumulative dose
exposures of healthcare personnel. However, any radiation
exposure poses a potential risk to both patients and healthcare
workers alike.[1] In the medical field, ionizing radiation has
become an inescapable tool used for the diagnosis and treatment
of a variety of medical conditions. As its use has evolved, so
have the cumulative doses of lifetime radiation that both patients
and medical providers receive. Most radiation exposure in
medical settings arises from fluoroscopic imaging, which uses
x-rays to obtain dynamic and cinematic functional imaging.
Formal radiation protection training helps reduce radiation
exposure to medical staff and patients. ( 2) Medical radiation
protection (RP) should properly involve activities on
infrastructure, equipment, QA programs, and workforce.[3]
Rather than covering all the aspects of medical RP, this study
focuses on radiation workers’ knowledge, skills, and attitude in
protecting themselves from the harmful effects of ionizing
radiation

There are three basic principles of radiation protection:

justification, optimization, and dose limitation. Justification

involves an appreciation for the benefits and risks of using
radiation for procedures or treatments. Physicians, surgeons, and




radiologic personnel all play a key role in educating patients on
the potential adverse effects of radiation exposure. The benefits
of exposure should be well known and accepted by the medical
community. Often, procedures that expose patients to relatively
higher doses of radiation—for example, interventional vascular
procedures—are medically necessary, and thus the benefits
outweigh the risks. The As Low as Reasonably Achievable
(ALARA) principle, defined by the code of federal regulations,
was created to ensure that all measures to reduce radiation
exposure have been taken while

acknowledging that radiation is an integral part of diagnosing
and treating patients. Any amount of radiation exposure will
increase the risk of stochastic effects, namely the chances of
developing malignancy following radiation exposure. These
effects are thought to occur as a linear model in which there is
no specific threshold to predict whether or not malignancy will

develop reliably. For these reasons, the radiologic community

teaches protection practices under the ALARA principle




2-1 Role of public health in radiology and radiation
protection and safety of the patients and medical workers:

Public health is defined as “the art and science of preventing
disease, prolonging life and promoting health through the
organized efforts of society”.(4)

From the definition implies, public health should be involved in

all areas that may have any impact on human health. It can be an
effort to minimize the exposure of risk factor — ionizing
radiation or to deal with quality in health care — in radiology.
The Public health can cooperate in obtaining the necessary
information for evidence-based medicine that is an integral part
of all medical disciplines, including radiology and radiobiology.

Based on the knowledge about radiation, we know, exposure of
cells to any form of ionizing radiation is connected to a potential
risk of biological cell damage. The main effect of exposure is
molecule ionization and actions that follow, which cause
irretrievable cell damage. The target molecule of ionizing
radiation 1s the DNA molecule, but it effects also other
molecules such as proteins and lipids. (5,6) The mechanisms of
ionizing radiation are very complicated and consist of physical,
physicalchemical, chemical and biological processes that cause
the final radiobiological effect.(7)

The radiation used in medicine, represents the biggest part of the
radiation that comes from artificial resources. The reason is an
increasing demand for X-Ray with an accent on the computed
tomography (CT) and the multidetector computed tomography,
which represents 50% of the medical’ expositions. (8) The

yearly rate of carried out X-Ray examinations is more than




3600 million (of which approximately 10% represent the
children's expositions), 37 million examinations in nuclear
medicine and 7.5 million procedures of radiotherapy. (9) It is
assumed, that this number will increase due to population aging
that is affected by multiple diseases and injuries. Simultaneously,

ionizing radiation is being increasingly used in diagnostics in

children. Child population is more sensitive to the oncogenic
effects of 10onizing radiation. This leads to higher risk of acute
leukaemia and solid cancers. In comparable exposition
parameters, the effective doses and their risks are 50% higher in
children than in adults. This risk is higher especially because of
the smaller bodies of children and the number of proliferating
cells that are sensible to radiation exposure. Thanks to the longer
living, the children have a higher risk of cancer caused by
exposure of 1onizing radiation than the adults (10,11)

Another risk group except the patients are the medical workers
who work

with the 1onizing radiation. They are exposed to the ionizing
radiation on daily basis because of various radio-diagnostic and
therapeutic interventions. These expositions are connected to
various acute or late effects. (12,13) -With the aim to prevent the
deterministic effects and minimizing the stochastic effects, the
IRPA has created several recommendations and set dose limits
that should not be exceeded. In the legislation of the Slovak
Republic, these norms are defined in the Law No. 87/2018 about
the radiation safety and changes and completing of some laws.

It is well known that role of the public health is to minimize the
impact of risk factors and, conversely, to promote the impact of
protective factors. lonizing radiation is a factor with
indispensable benefits, but with its reckless use and irrational
exposures, it can lead to serious health problems. The aim of all




radiological methods as well as the public health is to lower the
mortality and morbidity of individual diseases and thus elongate
a patient's life. The public health and the radiation protection
share many of the same aims. the main aim is patient-oriented,
and it is about minimizing negative biological effects of the
ionizing radiation in medical examinations. The second aim is

workers-oriented, who work with the source of the ionizing

radiation. This means, that it is a cooperation between radiation
protection, public health and occupational health.




Chapter two
2-1 Experimental part

The segment of workers in the field of medical radiation is
considered important and has a large and active role in
society by participating in diagnosing and treating patients
despite the risks they are exposed to by practicing this
noble profession.

samples were collected and examined fromBaquba 30
Hospital and Baladruz Hospital in DiyalaGovernorate for
people working in the field ofradiology, magnetic
26resonance imaging, and computedtomography scan .
of the samples were from thosewho adhered to the
10protection systems that includedlead bras and medical
glasses, while ensuring thatthe lead door was closed and
that there were no leaks.




Chapter three

Results

The results of the tests were normal, and 4 samples were from

those exposed to direct and moderate radiation as a result of not

closing the lead door. From lead and failure to properly adhere

to prevention instructions, the results of the tests were relatively

high to normal values, but the high did not constitute a danger

and they were not dismissed from work.

Table 3-1:- people exposed to radiation with protective

measures

N. OF HB
PATIENTS GM/DL

P.C.V W.B.C R.B.C ESR
% x10°  x10? Mm/hr

15.5

15.4

14.6

15.2
14.8
14.9
14

15.4

15

47.2 5.74

45.7 : 5.17

45.6 : 5.46

47.5 5.39
45.9 545
45.1 5.17
41.8 4.78
45.4 5.75

46.0 5.37
44.0 : 53
45.8 5.50
43.1 : 4.9







Table 3-2 ;- people exposed to radiation directly
without protecation measours

Name of test Normal range for Normal range for
female male

1-HB g/dl 12.1- 15.1 13.8-17.2

2-P.C.V % 35.5-44.9 38.3 -48.6

3-W.B.C cell per 500 - 11000 5000 — 10000

4-R.B.C million 42-54 4.7 -6.1

per microliter

5-ESR ( mm/hr) Under 50 years Under 50 years less
less than 20 than 15

Over 50 years less  Over 50 years less
than 30 than 20




Table 3-3 :- normal range

N. OF
PATIENTS

HB
GM/DL

P.C.V W.B.C R.B.C ESR

Y%

x10°

x102 Mm/hr

10

50 |10

5.5 13

5
7




3-2 Discussions

Radiation exposure can result in many health issues, including
skin necrosis, radiation burns, cataracts, hair loss, birth defects,
and cancers. Although understanding of radiation safety and
radiobiology has greatly increased during the past century,
radiation exposure in a medical setting still remains a risk to
patients and health care providers. A thorough understanding of
radiation safety, including the principles of time, distance,
shielding, and technique, is essential. Patient factors also are
important to consider and for this reasons All health care
personnel should wear lead or lead-equivalent aprons and
thyroid shields. Protective eyewear also is recommended in
addition to the use of protective screens. Detachable drapes
suspended from the sides of the table can reduce the dose
greatly to the lower extremities of health care personnel and
should be used when possible. Hoods might be beneficial, but

proper use of a protective screen likely offers more benefit.

Protective drapes placed on the surface of the patient can reduce
dose to the operator but can be expensive and can increase dose
to patients. Use of radiodense gloves and caps is not
recommended. Patient shielding should not be a part of routine
practice, as it offers no or negligible benefit and can increase
dose and compromise image quality.

11



3-3 Conclusion:-

As medical imaging evolves, so does the medical community’s
understanding of how to protect people from ionizing radiation.
The first step to optimizing safe radiation practice is educating
hospital staff on radiation best practices. Each institution’s
radiation safety department is responsible for educating and
enforcing protective strategies. Protocol development and
education strategies have been effective in multiple specialties.
Simple interventions can play a major role in radiation dose
optimization. For example, after a 20-minute video was used to
educate physicians on radiation best practices, it was found to
reduce median fluoroscopy time by 30% to

50%.[14] Justification, optimization, and adherence to dose
limits can significantly decrease exposure when followed.
Following the ALARA principle, health care workers should

confirm that the benefits of the exposure outweigh the risks and

strive to decrease radiation exposure as far below the dose limits
as practical.

12
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