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OBJECTIVE

In advanced healthcare institutions, radiation oncology professionals are among the priority teams whose
knowledge and experience are utilized in radiation accident emergencies. The team with high knowledge
and awareness in first aid and damage assessment, plays a critical role in the effective management of vital
interventions and resources.We aimed to evaluate the awareness and knowledge levels of radiation oncology
professionals, Radiation Oncology Physician (ROP)and Radiation Oncology Medical Physicist (ROMP), re-
garding radiation accident emergencies.

METHODS

The study was designed to analyze responses of radiation oncology professionals working in Tiirkiye. The 1*
part of the survey consists of 4 questions aiming to collect demographic information. The 2™ part consists of
13 questions aiming to measure the knowledge levels about acute radiation syndrome (ARS) and radiation
accident dosimetry (RAD). SPSS27.0 was used in the analyses, the significance difference between the groups
was examined using the Chi-Square independence test, p<0.05.

RESULTS

Of the participants, 51.1%were ROP, 48.9%were ROMP. Analysis of the 2™ part, 6 questions (2-ARS/4-RAD)
were determined to have a correct response rate >50%. Only one RAD question has a “no idea” response rate
>50%. Incorrect response rate 250% was observed in 3questions (2-ARS/1-RAD). The correct response rates
among occupational groups, ROPs had a significantly higher response rate in 4-ARS questions,while ROMPs
had a significantly higher rate in1-ARS/3-RAD questions (p<0.05), and no significance was found between
occupational groups in 5 questions (p>0.05).

CONCLUSION

The survey revealed variability in the level of knowledge regarding different features of ARS and RAD. Also
observed that correct response rates varied among professional groups. The results emphasize the importance
of standardizing the knowledge of all professionals. It is recommended training on clinical management of
ARS and RAD, and to organize comprehensive and periodic training programs. Especially simulation-based
training and case studies can make significant contributions.
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INTRODUCTION

In addition to the radiation sources naturally found
in our environment, radiation emitted from artificial
radioactive sources has been integrated into many ar-
eas of our lives through developing technology.[1] The
amount of ionizing radiation originating from medical
applications constitutes the vast majority of the radia-
tion dose emitted from artificial sources to which the
general population is exposed.[2]

Even if radiation protection precautions are taken,
radiation emergencies may occur caused by artificial
radiation sources during medical procedures or in oth-
er ways. Alongside the radiation exposure of the Japa-
nese population due to atomic bombs (1945, Japan),
the Radiation Emergency Response Center/Training
Site Radiation Accident Records reported 420 nuclear
incidents between 1944 and 2011, the most important
of which are Goiania (1985, Brazil), Chernobyl (1986,
Ukraine), and Fukushima (2011, Japan).[3]

A radiation accident could be defined as an incident
involving an unplanned or unforeseen radiation emis-
sion, misuse of radiation devices, or misapplication or
mislay of radioactive substances. During a radiation
accident, it is possible to be exposed to various types of
radiation and different magnitudes of radiation dose.

Ionizing radiation has early and late-term adverse
side effects on living organisms, which can vary de-
pending on the amount of dose and duration of ex-
posure.[4,5] Acute radiation syndrome (ARS) is a
high-risk, low-frequency diagnosis that can be fatal
and is difficult to diagnose without a history of sig-
nificant ionizing radiation exposure.[6] Acute radia-
tion syndrome is a group of dose-dependent signs
and symptoms that occur after short-term exposure
to high levels of ionizing radiation.[7,8] The first
multinational and multidisciplinary guideline for
ARS, specifically for radiation-related emergencies,
was published in 1997 by the European Commission,
called MEDICAL TREATMENT PROTOCOLs for
Radiation Accident Victims (METREPOL).[9]

Classically, it has been stated that for ARS to devel-
op, whole body or partial body exposure must be at least
1.0 Gy, and ARS is not expected for exposures below 0.5
Gy.[9] Due to its dose-dependent effects, ARS has been
divided into four different subsyndromes named after
the system affected at each dose threshold: Hematopoi-
etic (21.0 Gy), cutaneous (>3.0 Gy), gastrointestinal
(=6.0 Gy), and neurovascular (>8.0 Gy).[10,11]

In the hematopoietic subsyndrome, ionizing ra-
diation damages radiosensitive lymphocytes and stem
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cells in the bone marrow, causing pancytopenia and
predisposing the patient to opportunistic infections.
[7,10-12] Clinically, monitoring the decline in absolute
lymphocyte count (ALC) is the most practical method
of assessing radiation dose after exposure. A 50% de-
crease in ALC within the first 24 hours after exposure
followed by a more severe decrease within 48 hours in-
dicates a potentially lethal exposure in the range of 5.0-
10.0 Gy radiation dose. The post-exposure lymphocyte
nadir typically occurs 8-30 days.[13,14]

In the cutaneous subsyndrome, ionizing radiation
can cause epilation, erythema, scaling, and even radio-
necrosis because the skin contains differentiated and
rapidly dividing cells, like those in the bone marrow
and gastrointestinal tract.[7,10,15,16] Following expo-
sure to doses of 23.0 Gy, the cutaneous syndrome man-
ifests itself and overlaps with other sub-syndromes.

In the gastrointestinal (GI) subsyndrome, damage
in the intestine track can cause a wide range of prob-
lems, including bleeding, electrolyte abnormalities,
and infection.[10] This subsyndrome usually develops
within 5 days after exposure. Radiation Dose <1.5 Gy:
Prodromal symptoms: Nausea and vomiting. Radiation
Dose >5.0 Gy: Destruction of intestinal crypt cells and
loss of mucosal barrier. Death is related to dehydration,
electrolyte imbalances, bacterial translocation, GI wall
necrosis and subsequent perforation.[13,17]

Neurovascular sub-syndrome is associated with
brain edema along with loss of consciousness, fever
and hypotension, among other findings.[10] When the
radiation exposure dose is >10.0 Gy, localized changes
in the cerebrovascular system include: Impaired cap-
illary circulation, damage to the blood-brain barrier,
acute inflammation of the meninges, petechial hemor-
rhages. Patients may present with headache, nausea,
altered mental status or seizures. [13,18]

Regardless of subsyndromes, ARS progresses
through four stages: Prodromal, latent, overt disease,
and recovery/death. The higher the dose, the faster the
patient progresses through these stages. Prodromal
Stage: Begins 0-2 days after exposure, Latent Stage: Be-
gins 2-20 days after exposure, Overt Disease: Begins
21-60 days after exposure.[10]

Unfortunately, historically, ARS has been diagnosed
late in its course.[19] The METREPOL guideline has
determined the first step of treatment as taking a good
anamnesis regarding the type, duration and dose of
exposure, removing external contamination and fluid-
electrolyte replacement. Individuals exposed to a dose
of 2.0-3.0 Gy should be isolated due to the risk of in-
fection.[20] Early symptoms that manifest themselves
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in the prodromal phase include nausea, vomiting, an-
orexia, apathy, diarrhea, fever, headache, and tachycar-
dia. If these symptoms begin within approximately 2
hours, the guideline states that the patient is most likely
exposed to a dose exceeding 2.0-4.0 Gy, and if they be-
gin within minutes, to doses exceeding 10 Gy.[13]

It is critical that first responders be able to diagnose
and provide initial treatment for patients presenting
with ARS. This critical requirement makes it essen-
tial to identify competent and educated professionals
of healthcare institutions, keep relevant training up to
date, and increase their awareness. In advanced health-
care institutions, the contributions of radiation oncolo-
gy professionals, as well as emergency physicians, to the
first response team in radiation accidents or emergen-
cies have been recognized. First of all, radiotherapy is a
practice that develops errors or near misses as termed
‘incidents, or accidents, despite the precautions taken
during the use of highradiation doses and complex
treatment process. Managing these rare events makes
radiation oncology professionals who may encounter
them daily, prepared to respond and evaluate radiation
accidents quickly compared to many other teams.

Since radiation oncologists are the physicians most
thoroughly trained to understand and manage the ef-
fects of radiation exposure on healthy and malignant
cells, the American Society for Radiation Oncology
(ASTRO) noticed it would be proper for its members
to be one of the primary resources in responding to
radiation accidents and disasters.[21] In this context,
ASTRO initiated the creation of a training document
working with the American College of Radiology
(ACR) and the American Association of Physicists in
Medicine (AAPM) for radiation oncology and radiol-
ogy professionals. Disaster Preparedness for Radiol-
ogy Professionals booklet is designed to summarize
information on preparing for a radiation accident or
emergency, managing contaminated individuals, to
collecting data on possible exposure dose assessment
and radiation exposure on health.[22] Also, the Inter-
national Atomic Energy Agency (IAEA) has empha-
sised that one of the primary responsibilities of radia-
tion oncology physicians (ROP) is to assess medically
any radiation accident or incident.[23]

On the other hand, the IAEA published a docu-
ment for the medical physicists, the partner profession-
als of radiation oncology, called Guidance for Medical
Physicists Responding to a Nuclear or Radiological
Emergency. As mentioned, clinical medical physicists
working in hospitals have in-depth knowledge of high
energy radiation dosimetry, dose reconstruction and
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dose measurement techniques and tools. They con-
stitute a unique group of professionals who, with the
proper training, can provide effective support for the
triage of radiation accidents, emergency preparedness
and response activities. Using this reservoir of radia-
tion protection experts in emergency and preparedness
teams is good medical practice.[24]

Determination or close estimation of patient radia-
tion exposure dose is crucial for the accident response
team to decide on urgent interventions and protective
protocols. The most important parameter to be learned
during anamnesis is the time until the onset of vomit-
ing, and also determining the absolute lymphocyte de-
cline rate and chromosomal aberration status is vital for
the design of prophylactic and prospective treatments.

In particular, the time from exposure to the onset of
vomiting and the absolute lymphocyte decline rate are
guides for the dose of exposure and the corresponding
intervention. Marx et al.[25] reported that vomiting
that started within 1 hour after exposure was generally
associated with more than 6.5 Gy of dose exposure, and
vomiting that started between 1-4 hours was associ-
ated with approximately 3.5 Gy of dose exposure. De-
termination of chromosomal aberrations can be done
within 24 hours and after an incubation time, informa-
tion is reached within 48-72 hours, and even if it is not
effective in the emergency management of the patient,
it is necessary for later.[25,26]

One of the most important factors in the manage-
ment of this entire process is the calculation and re-
construction of the accident dose. In this context, the
TAEA has created a series of training documents and
focused on radiation dosimetry in radiation emer-
gencies.[27] It is possible to estimate the exposure
dose and develop a rapid intervention scheme based
on the ARS symptoms observed in the victims, but
this process should be supported by the actual cal-
culation results of post-accident dosimetry. In order
to define a long-term treatment scheme, it is vital to
determine the dose absorbed in the tissues of indi-
viduals with high accuracy.[28]

If it is an accident that occurs in a radiation area,
field monitors or personal dosimeters that are already
at the scene can be used, but it should not be forgot-
ten that in dose exposures above a certain range, these
equipments can also overdose and become inadequate
or show a value (saturation) lower than the actual dose.
If the accident is in another location than the hospi-
tal, the whole body measurements of individuals who
come to the emergency room should be recorded with
provided portable survey meters.
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However, in radiation emergencies that develop
following a radiation accident that involves a higher
dose or a radiation type other than the one designed to
be measured, or in areas where there is no dosimetric
equipment or field monitor retrospective dosimetric
techniques are needed for radiaiton accident dose re-
construction. For this purpose, medical physicists start
the process by collecting various materials to be used in
radiation accident dosimetry (RAD).

Retrospective techniques are divided into two groups
as Physical or Biological techniques. Physical techniques
involve the analysis of collected samples using physical
methods. Retrospective Physical dosimetry techniques
can be performed with a range of materials such as
glass, alanine, sugar, plastic, silicates and tobacco.[29]
Electron paramagnetic resonance (EPR), Thermolumi-
nescence (TL) and Optically stimulated luminescence
(OSL) are typical physical dosimetry techniques.

Retrospective biodosimetry is based on various
cytogenetic analyses that can mostly detect radiation-
induced DNA damage and incorrect repair. Blood
circulates throughout the body, so data from blood
samples are reported as an average of the radiation
dose received from all parts of the body, therefore
some blood samples should be collected several days
or weeks after exposure to allow for complete cir-
culation. Biolgicasl materials to be used in biologi-
cal dosimetry are whole blood, lymphocytes, blood
plasma/serum. Dicentric Chromosome Test (DCA),
Premature Chromosome Condensation (PCC), Cyto-
kinesis-block Micronucleus (CBMN) Cytome Assay,
Translocation Analysis by FISH, The y H 2 AX As-
sayand EmergingAssay: Omics are the main tests.[27]

Retrospective dose reconstruction, assessment and
management of ARS are vital and necessary in radia-
tion accident emergencies. Therefore, it is critical that
the first response team consists of professionals who
are qualified these processes. Radiaiton oncology pro-
fessionals have a major responsibility in the planning
and assignment of that workflow. This survey study
highlights the well planned updated education is a
need for radiation accident emergency for the radia-
tion oncololgy profesionals.

The main purpose of the study is to determine the
knowledge levels of radiation oncology profession-
als, ROP and radiation oncology medical physicists
(ROMP), about ARS and RAD in radiation accident
emergencies through the questions in the survey.

The second aim of the study is to stimulate the aware-
ness and the need for these informantions of radiation
oncology professionals about ARS and RAD in radia-
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tion accident emergencies through the questions in the
survey and to pioneer awareness development and the
organization of necessary training based on the results.

This survey is a rare study conducted to determine
the requirements and the levels of awareness in this
area. In addition, the ROP and ROMP groups evaluated
together as radiation oncology professionals. Planning
trainings due to the determined issues will increase the
effectiveness of Turkish radiation oncology profession-
als in case of a radiation accident emergencies.

MATERIALS AND METHODS

Ethical approval has been received from the scien-
tific research ethics committee of Kartal Dr. Liith
Kirdar City Hospital. (No: 20241010.9919126, Date:
25/10/2024.) The study is conducted according to the
Helsinki Declaration.

The study was designed to apply a questionnaire
survey intended by our team to professionals, ROP and
ROMP working in radiation oncology clinics in Turkey
between 11.11.2024 and 24.12.2024 and to analyze the
answers collected. The questions were multiple choice
and were designed for one correct answer. The survey
was distributed as an online form and data was collected
online. Individuals participated with their own consent.

The questionnaire survey was divided into two
parts. The first part consists of four questions aimed at
collecting demographic information about the partici-
pants. The posed questions were: Gender, Age Range
(years old), Professional Experience in the field (years),
and Title in the Professional field.

The second part consists of 13 questions aiming
to measure the knowledge levels of ARS (7) and basi-
cRAD (6). See the posed multiple-choice questions and
the topic they related to in Appendix 1.

In the analyses of the collected answers, percent-
ages of answers were calculated and the significance
difference between the groups was examined with the
Chi-Square independence test by using SPSS 27.0, and
p<0.05 was determined for statistical significance.

RESULTS

The survey was shared on the online platform of the
Turkish Radiation Oncology Association and the Turk-
ish Medical Physics Association. It is estimated that the
survey reached 794 Radiation Oncology Physicians and
429 Radiation Oncology Medical Physics Specialists, a
total of 188 people responded. Of these 188 people, 96
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Table 1 Demographic characteristic distribution of the
survey participants

n %

Gender

Female 92 48.9

Male 96 51.1
Age range

21-30 36 19.1

31-40 78 41.5

41-50 58 30.9

51-60 14 74

>61 2 1.1
Professional experience in the field

1-5 years 66 35.1

6-15 years 62 33.0

16-25 years 52 27.7

26-35 years 8 4.3

>36 years = =
Professional title

Radiation oncology physician 96 51.1

Radiation oncology medical physicist 92 48.9

(51.1%) are Radiation Oncology Physicians, the response
rate was 12.1% and 92 (48.9%) are Radiation Oncology
Medical Physicist, the response rate was 21.4%. Nine-
ty-six, 51.1% of the participants were male and 92, 48.9%
were female. No participants with >36 years of profes-
sional experience period in the field who responded to
the survey. A fairly homogeneous group was reached in
terms of professional expertise. See the analysis of demo-
graphic characteristics of the participants in Table 1.
According to the analysis of the second part answers,
6 questions (2-ARS and 4-RAD) were determined to have
a correct answer rate above 50%. Only one RAD question
(Question 12: Which is not one of the Retrospective ac-
cident dosimetry techniques?) received a “no opinion”
answer rate of over 50%. Three questions (2-ARS and
1-RAD) were observed with an incorrect answer rate
above 50%. See the percentages of correct answers / “no
opinion” answers and their distribution among the ques-
tions in Table 2. There are a total of 13 questions in the
second section and more than 50% of correct answers
were observed in 6 questions. This result underlines that
the knowledge levels are halfway to being sufficient.
Correct answer rates were examined among profes-
sional groups via Chi-square independence test. Anal-
ysis revealed that; ROP had a significantly higher cor-
rect answer rate in 4 questions (4-ARS), while ROMP
had a significantly higher correct answer rate in 4 ques-
tions (1-ARS and 3-RAD) (p<0.05 significance). No
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Table 2 Correct, Incorrect and “No opinion”answer per-
centages for the acute radiation syndrome (ARS)
and radiation accident dosimetry (RAD) questions

Question Correct Incorrect “No
answer (%) answer (%)  opinion” (%)

No:1 RAD 67.0 30.9 2.1

No:2 ARS 426 436 13.8
No:3 ARS 34.0 26.6 394
No:4 ARS 426 19.1 38.3
No:5 ARS 74.5 17.0 8.5

No:6 ARS 27.7 51.1 21.3
No:7 ARS 27.7 50.0 223
No:8 ARS 51.1 41.5 7.4
No:9 RAD 58.5 36.2 53

No:10 RAD 57.4 31.9 10.6
No:11 RAD 63.8 20.2 16.0
No:12 RAD 36.2 10.6 53.2
No:13 RAD 18.1 55.3 26.6

Table 3 Analysis of correct answers and statistical signifi-
cance differences between professional groups

Question Correct answer In favour of the
analysis: Significant professional
difference between group
professional groups

No:1 RAD p=0.000 ROMP

No:2 ARS p=0.001 ROMP

No:3 ARS p=0.011 ROP

No:4 ARS p=0.004 ROP

No:5 ARS p=0.093 NS

No:6 ARS p=0.070 NS

No:7 ARS p=0.021 ROP

No:8 ARS p=0.014 ROP

No:9 RAD p=0.068 NS

No:10 RAD p=0.023 ROMP

No:11 RAD p=0.333 NS

No:12 RAD p=0.001 ROMP

No:13 RAD p=0.213 NS

p<0.05 for statistical significance. RAD: Radiation accident dosimetry; ARS:
Acute radiation syndrome; ROMP: Radiation oncology medical physicists;
ROP: Radiation oncology physician; NS: Not significant

significant difference was found between professional
groups in 5 questions (2-ARS and 3-RAD) (p>0.05).
See the distribution of the significant difference be-
tween different professional groups for correct answers
in Table 3. The 5 questions that did not make a differ-
ence in the correct answers in both professional groups
indicate a significant gap for knowledge about ARS and
RAD for radiation accident emergencies.
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Table 4 Analysis of correct answers and statistical signifi-
cance differences between different professional
experience periods in the field

Question Correct answer In favour of the
analysis: Significant professional
difference between experience

different professional period in
experience periods the feld
in the field

No:1 RAD p=0.246 NS

No:2 ARS p=0.002 6-15 years

No:3 ARS p=0.040 1-5 years

No:4 ARS p=0.003 16-25 years

No:5 ARS p=0.023 6-15 years

No:6 ARS p=0.000 6-15 years

No:7 ARS p=0.000 6-15 years

No:8 ARS p=0.024 16-25 years

No:9 RAD p=0.004 16-25 years

No:10 RAD p=0.000 6-15 years

No:11 RAD p=0.110 NS

No:12 RAD p=0.000 6-15 years

No:13 RAD p=0.581 NS

p<0.05 for statistical significance. RAD: Radiation accident dosimetry; ARS:
Acute radiation syndrome; NS: Not significant

Also, correct answer rates were examined among
different groups of professional experience periods in
the field via the Chi-square independence test. Analysis
revealed that; 1-5 years had a significantly higher cor-
rect answer rate in 1 questions (1-ARS), 6-15 yearshad
a significantly higher correct answer rate in 6 questions
(4-ARS and 2-RAD), 16-25 yearshad a significantly
higher correct answer rate in 3 questions (2-ARS and
1-RAD), (p<0.05 significance). No significant differ-
ence was found between different groups of professional
experience periods in the field in 3 questions (3-RAD)
(p>0.05). See the distribution of the significant differ-
ence between different professional experience periods
in the field for correct answers in Table 4. The difference
between periods of professional experience once again
underline the need for standardization of knowledge
about ARS and RAD for radiation accident emergencies.

DISCUSSION

Radiation is used in many areas of diagnosis and
treatment in the medical field. Radiation oncol-
ogy, unlike the other disciplines, uses a higher en-
ergy range radiation and the application of radiation
therapy continues uninterrupted for a period of time.
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Thus, radiation oncology professionals manage the
dosimetric verification requirements necessary for
the application of this high-energy radiation, and the
biologic side effects that develop during or after the
treatment. Radiation oncology is a complex, multi-
profession dynamic modality of cancer treatment.
There are multiple steps with many handovers of work
and many opportunities for patient safety to be com-
promised. Radiation accidents, incidents or near-miss
events may occur during radiation therapy to which
patients or staff are exposed.[30]

Even though radiation oncology professionals are
always well prepared for a radiation accident or inci-
dent caused by its very complicated application pro-
cess, there is a possibility. Many reported events were
analyzed and the work precaution charts were devel-
oped based on these real events and served to be used
in the clinical routine to reduce accident/incident rate.
Safety in Radiation Oncology (SAFRON) is a reporting
and learning system on radiotherapy and radionuclide
therapy incidents and near misses.[31]

Despite the precautions and developed systems, an
analysis of a study has shown that while technological
and process enhancements can reduce certain error
pathways, others can be created.[32] Therefore, it is
important to always be prepared, up to date and fol-
low up. Bose et al.[33] presented an automated inci-
dent triage and severity determination pipeline that
can predict high and low severity incidentsin the ra-
diation oncology.

Many other reported accidents or events show
how well-prepared radiation oncology professionals
are for radiation accident emergencies. On the other
hand, TAEA, AAPM and ASTRO underlined their im-
portance as a responder source for the health system.
For definitive assessment and long-term treatment
decisions, it is essential that, ROP, ROMPs and other
professionals employ a multidisciplinary approach to
provide medical support, dose estimations, an updated
registry of individuals, medical follow-up and psycho-
logical support.[34]

Professionals involved in the response team like
emergency medical physicians, nurses, and paramed-
ics will need information on estimations of the exposed
dose by patients, so physicians may decide on and im-
plement appropriate treatments. Also, guidance infor-
mation may be requested from ROPs, especially about
ARS management. Other than they will need reassur-
ance if it is safe to work with possibly contaminated pa-
tients. And it is may expected that the responder team
will be concerned about their own radiation protec-
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tion. In this case, ROMPs will need to advise on effec-
tive methods of handling contaminated or irradiated
patients (or waste) while keeping their personal dose
and contamination levels as low as possible.[34]

The medical community will be an important part-
ner in the population monitoring process after a radia-
tion accident. The proper use of common hospital ra-
diation instrumentation, such as gamma cameras and
thyroid probes, for screening potentially contaminated
individuals will be one of the important things to be
organized. The local medical health/radiation physicist
will obviously play a key role in any such utilization of
hospital resources.[35]

The medical management of individuals involved
in a nuclear or radiological emergency requires spe-
cially trained personnel. Lessons learned from previ-
ous events have demonstrated that caring for these
individuals calls for a multidisciplinary team of health-
care professionals if the response is to be effective.

Our study reached a homogeneous participant
group of ROPs and ROMPs professionals.The survey
results revealed variations in the percentage of correct
answers, particularly for questions measuring knowl-
edge levels about the different stages, symptoms, and
radiation threshold doses of ARS. Likewise in the
analysis of the questions regarding the RAD topic,
variations in the percentage of correct answers were
observed. In addition, the analyses revealed that cor-
rect answer rates varied among professional groups 8
of 13 questions, significanlty.

Analyses demonstrated that correct answer rates
varied among different groups of professional expe-
rience periods in the field. This situation emphasizes
the importance of standardizing the knowledge levels
on general radiation emergencies that may be vital for
critical intervention processes and closing the knowl-
edge gaps of all professionals on the determined sub-
jects. In this context, it is recommended to enrich the
training on clinical management of ARS and practical
instructions about RAD.

As a result of such surveys, missing information is
identified and current and repeated training programs
are prepared by the teams’ associations or institutions
to eliminate these deficiencies. Especially with the ra-
diation accident scenarios to be prepared based on ar-
tificial intelligence, different situations will be handled
in various ways, analysis methods will be mastered and
workflow protocols will be designed.

Our study is the first survey study in this field to
evaluate radiation oncology professionals’ ROPs and
ROMPs together in radiation accident emergencies.
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Arrangement of comprehensive and periodic train-
ing programs will be an effective method for updating
the knowledge levels of professionals. Especially sim-
ulation-based training and case studies can make sig-
nificant contributions to increasing awareness and ap-
plication skills in critical intervention processes. If we
consider the limitations of our survey study, the num-
ber of questions/content could be worked on and the
number of professionals reached could be increased.

CONCLUSION

Radiation oncology professionals working with high-
energy radiation, have the capacity to guide rapid
adaptation and medical intervention plans to such
high-dose radiation accident emergencies. Therefore,
an increased and optimised level of knowledge and
awareness of radiation oncology professionals will be
vital for the effective use of resources in a radiation ac-
cident emergency.

At this point, it is important to determine the cur-
rent status of the knowledge of this professional team.
With this survey study for the first time in the litera-
ture, we evaluated the knowledge of radiation oncology
professionals in radiation accident emergencies, and
we also underlined the issues that need to be updated
and standardized within this important subject. What
is planned for the future could be the determination of
the effectiveness of the designed particular and repeated
artificial intelligence-based training and case examples
that will prepare the team for a radiation accident event.
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Appendix 1 Survey questions and distribution of questions related to topics of the acute radiation syndrome (ARS) and the
radiation accident dosimetry (RAD)

Survey questions Related topic

1. What is the maximum annual permissible dose limit for members of the public, as recommended by the RAD
International Commission on Radiological Protection (ICRP)?
+0.1mSv
+0.5mSv
+ 1mSv
«2mSv
« No opinion
2. What is the threshold radiation exposure dose of the whole/partial body to develop acute radiation ARS
syndrome (ARS)?
+2Gy
+0.5 Gy
- 1Gy
-0.01 Gy
» No opinion
3. Which of the following matches between ARS sub-syndrome and radiation exposure dose is incorrect? ARS
« Cutaneous =3 Gy
- Hematopoietik >1 Gy
- Gastrointestinal 26 Gy
- Genitouriner 212 Gy
» Neurovascular =8 Gy
« No opinion
4. Which of the following matches between ARS phases and observation times after radiation exposure ARS
is incorrect?
« Prodromal phase - Next 0-2 days
- Latent Phase - Next 2-20 days
« Pre-immune phase-Next 0-20 days
- Disease Phase - Next 21-60 days
- No opinion
5. Which of the following is not a symptom of the prodromal phase of ARS? ARS
« Nausea, vomiting
- Anorexia, apathy
- Diarrhea
+ Multiple organ failure
» Headache
« No opinion
6. The time to onset of vomiting and the rate of decline in Absolute Lymphocyte Count (ALC) determine ARS
the possible exposed radiation dose and intervention plan. What is the minimum radiation dose (Gy)
for vomiting that begins within 2 hours?
-1 Gy
+2 Gy and above
+4 Gy and above
+ 6 Gy and above
« No opinion
7. How many hours after a radiation accident can chromosomal aberrations be detected? ARS
+12-24 hours
+ 24-48 hours
+48-72 hours
« No opinion
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Related topic

8.

12.

What is the most critical time period following radiation exposure for the management of ARS?
« First 24 hours

« First 48 hours

« First 36 hours

« Between the first 24 - 48 hours

» No opinion

Which of the following is not one of the four factors that can help determine radiation exposure
severity in a patient who develops ARS?

- Radiation dose

- Distance from radiation source

- The presence of shielding during radiation exposure

- Direction of the radiation exposure

- Medical treatment possibilities and transportation speed

» No opinion

. Which of the following is not a way of radiation exposure in a patient with ARS?

« External radiation exposure

« Taking radioactive substances into the body by eating, inhaling or wound
« External contamination

« Environmental contamination

« No opinion

. Which of the following is not one of the tools that can be used to obtain exposure dose information

after a radiation accident?

« Field monitors

« Personal dosimeters

- Retrospective dosimetric techniques

«lon chambers

» No opinion

Which of the following is not one of the retrospective accident dosimetry techniques?
« Electron paramagnetic resonance

« Dysentic chromosome test (DCA)

« Thermoluminescence (TL) or optical warned luminescence (OSL)
« Relative ion chamber measurements

« Cytokinesis-blok micronucleus (CBMN) sitom test

« No opinion

. Which of the following is not one of the material used in retrospective accident dosimetry?

- Dental or nail

- Cotton or cellulose

« Skin epithelium or mucosal epithelium
+ Blood or lymphocyte

- Resistances or inductors

» No opinion

ARS

RAD

RAD

RAD

RAD

RAD



