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ABSTRACT

In our study, we evaluated the relationship between the duration of professional work in radiology technicians, the
presence of thyroid nodules and hematological parameters.

Cases who worked as radiology technicians in our clinic and who had thyroid ultrasonography performed in the last 6
months were included in the study. Cases with a professional working period of less than 10 years were divided into two
groups as group 1 and those with 10 years or more in group 2. The relationship between the presence of thyroid nodules,
thyroid function tests and professional working time in radiology technicians was statistically analyzed.

A total of 70 people with a mean age of 39.1£8.5 were included in the study. When we look at the duration of the study, it
was seen that 19 patients were in group 1 (less than 10 years) and 51 patients were in group 2 (10 years and above). The
median age of people in group 1 was 30 (26-47), and the median age of people in group 2 was 41 (20-54). 20% (14) of the
cases were female and 80% (56) were male, and there was no significant difference between the groups in terms of gender
(p= 0.893). 10.5% of the cases in group 1 and 49% of cases in group 2 were found to have thyroid nodules, and this
difference was statistically significant between the groups (p= 0.003). T3, T4 and TSH levels did not differ statistically
between the groups.

It has been observed that there is a correlation between the duration of professional work in radiology technicians and the
incidence of thyroid nodules, and we suggest that the sensitivity of radiation protection and preventive measures should be
increased in the relevant units, importance should be given to training on the subject, and routine diagnostic follow -ups
should not be interrupted.
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Introduction

Thyroid gland nodules are widely seen and
generally benign entities. However, diagnosis,
treatment, and follow-up are important in order to
exclude thyroid cancer. The prevalence of nodular
thyroid disease varies, depending on the
population studied and the methods employed to
detect nodules. Nodule incidence increases with
age, and is higher in women, in individuals with
iodine deficiency, and after exposure to radiation.
Ultrasonography is an accurate, relatively more
economical, and sensitive technique for thyroid

nodule detection (1,2). The prevalence of iodine
deficiency, the basic risk factor for thyroid nodule
development, varies due to  geographical
differences. Other factors include smoking habits,
family history of thyroid disease, environmental
agents (such as nutritional habits), female gender,
and older age (3,4). Our knowledge of thyroid
neoplasms caused by radiation derives from
studies of children exposed to head and neck
radiation, largely for benign disease, and from
studies of individuals exposed following atomic
bomb explosion and the Chernobyl nuclear
reactor incident (3,5,6). Several studies have
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shown that ionizing radiation is involved in
changes occurring in the thyroid gland,
particularly affecting the development of thyroid
nodule and cancet’. Exposure to acute radiation
has been shown to be more harmful than chronic
exposure in these pathologies. There is no definite
evidence linking thyroid nodule and cancer
development with exposure to occupational
radiation. However, some previous studies have
suggested an increased development of thyroid
nodule and cancer among workers exposed to
occupational  radiation, while others Thave
postulated that it is difficult to regard radiation as
a cause of nodule and non-malignant pathology
(8). In this study, we evaluated the relationship
between professional working time, thyroid
nodule development and thyroid functions in
radiology technicians working in our clinic.

Material and Methods

Persons working as radiology technicians in our
clinic and who had wundergone thyroid
ultrasonography in the last six months were
included in the study. The institutional ethics
review board approved the study with reference
number of 2018/4-23 at the date of 22/05/2018.
Thyroid ultrasonography results of the cases were
evaluated retrospectively from hospital records.
The cases were divided into two groups as Group
1 with professional experience of less than 10
years and Group 2 with experience of 10 years or
more. Presence of thyroid nodules, gland sizes,
gland parenchyma presence, relations between
groups in terms of thyroid function tests,
echogenicity and length of professional experience
were subjected to statistical analysis.

Statistical Analysis: Analyses were performed on
SPSS 21.0 software (IBM Corp. NY, USA).
Continuity data conformity to normal distribution
was determined by Kolmogorov Smirnov test.
Non-normally distributed data were analyzed by
Mann-Whitney U test. Pearson Chi-Square test
was used to determine the relationships between
qualitative data. Categorical data were expressed as
frequencies (n) and percentages (%), and non-
parametric data as median (minimum
maximum). A p value of <0.05 was regarded as
statistically significant.

Results

A total of 70 people with a mean age of 39.1£8.5
were included in the study. When we look at the
duration of the study, it was seen that 19 patients

were in group 1 (less than 10 years), 51 patients
were in group 2 (10 years and above). The median
age of people in group 1 was 30 (26-47) and 41
(20-54) in group 2, and there was a statistically
significant difference between the two groups (p=
0.001). 20% of the cases were female and there
was no significant difference between the groups
in terms of gender (p= 0.893). 10.5% of the cases
in group 1 and 49% of cases in group 2 were
found to have thyroid nodules, and this difference
was statistically significant between the groups
(p= 0.003). The median T3 level was 3.57 (3.02-
5.48) in group 1 and 3.66 (2.60-4.88) in group 2
(p= 0.283). The median T4 level was 0.88 (0.68-
0.98) in group 1 and 0.86 (0.55-1.05) in group 2
(p= 0.776). The median TSH level was 1.94 (0.71-
4.59) in group 1 and 1.52 (0.50-9.50) in group 2
(p= 0.288) (Table 1).

When the cases with and without a thyroid nodule
were compared, it was seen that the age of the
people with the nodule was significantly higher
(p= 0.004). The median working time was 8 (8-30)
in those with nodules and 11 (4-27) in those who
did not have a nodule, and there was a significant
difference between the groups (p= 0.001). There
was no statistical difference in terms of gender in
patients with and without nodules (p= 0.713).
There was no significant difference in terms of
thyroid function tests in individuals with and
without nodules (Table 2).

Discussion

Exposure to radiation and complications that can
develop as a result represent an important issue in
terms of worker health. Thyroid nodules
constitute an endpoint associated with the risk of
thyroid cancer, and the prevalence of thyroid
nodules therefore needs to be determined. Studies
have reported differing conclusions regarding the
association between thyroid nodule development
and exposure to radiation.

In most studies, it has been observed that the
frequency of thyroid malignancies is higher in
workers exposed to radiation than in the general
population; this is assumed to be due to over
diagnosis due to regular thyroid screening in
workers (9). A study in Belarus evaluated the
radiation-related risks of various types of thyroid
nodules among childhood exposure to Chernobyl
fallout. The highest radiation risks were observed
for neoplastic nodules, regardless of size, followed
by large non-neoplastic nodules. In all nodule
groups, the risk was highest in children exposed to
radiation in infancy (10).
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Table 1. Age, duration of employment, presence of nodules

according to categorical data

and distribution of thyroid function tests

Variable Group 1(n:19) Group 2 (n:51) p
Median (Min-Max) Median (Min-Max)
Age 30 (26-47) 41 (20-54) 0.001 u
T3 3.57 (3.02-5.48) 3.66 (2.60-4.88) 0.283 u
T4 0.88 (0.68-0.98) 0.86 (0.55-1.05) 0.776 u
TSH 1.94 (0.71-4.59) 1.52 (0.50-9.50) 0.288 u
n(%) n(%)
Gender
Female 4 (21.1%) 10 (19.6%) 0.893 p
Male 15 (78.9%) 41 (80.4%)
Nodule presence
Yes 2 (10.5%) 25 (49%) 0.003 p
No 17 (89.5%) 26 (51%)
u Mann-Whitney U test, p Pearson Chi- Square Test, Min: Minimum, Max: Maximum
Table 2. The relationship between nodule presence, age, working time and thyroid function tests
Nodule presence n:27) Nodule non-presence (n:43) p
Median (Min-Max) Median (Min-Max)
Age 44(20-52) 36(26-54) 0.004 u
Duration of
employment 18(8-30) 11(4-27) 0.001 p
T3 3.6 (2.6-4.2) 3.67 (2.78-5.48) 0.562 u
T4 0.86 (0.55-1.05) 0.87 (0.62-1.01) 0.717 u
TSH 1.5 (0.61-5.03) 1.76 (0.5-9.5) 0.412 u
n(%) n(%)
Male sex 21 (77.8%) 35 (81.4%) 0.713 p
u Mann-Whitney U test p Pearson Chi- Square Test, Min: Minimum, Max: Maximum
Rizza et al. reported that the more thyroid nodules frequently among workers with11-15 years’

were detected in the night shift workers at the
hospital than in the daytime workers (11).

In a study conducted in Italy, the prevalence of
thyroid disease was found to be higher in
healthcare workers exposed to mild ionizing
radiation than in the control group. In particular,
the prevalence of thyroid nodules in healthcare
workers exposed to radiation was approximately
twice as high as in the control group (12).

Adibi et al. reported that the prevalence of thyroid
nodules among radiology department personnel
exposed to radiation was not significantly higher
than that among the general, unexposed
population (8).

Age is known to be an important factor in thyroid
nodule development, and the prevalence of
nodules increases with age in both men and
women (13,14,15). At the same time, Elzaki et al.
reported that nodules were significantly more

occupational experience (13).

Many studies show that childhood radiation
exposure is a risk factor for the development of
thyroid malignancy. However, there is limited
evidence to show whether ecarly detection of
thyroid malignancy improves survival rates and
quality of life in these patients. Thyroid nodule
screening is important in the long-term follow-up
of thyroid dysfunction, thyroid malignancy, and
childhood cancer survivors after radiotherapy (14).

In another study conducted in China, thyroid
hormone dysfunction and thyroid nodules due to
thyroid damage may be seen in workers exposed
to low-dose radiation for a long time. In the late
stage, it can turn into thyroid cancer (15).

In a study from 2003, Francesco et al. reported
that health workers exposed to a moderate level of
radiation were not at an extreme risk of thyroid
nodules (10).
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The present study determined a statistically
significant association between length of work
experience among radiology technicians and
presence of nodules, which we attribute to
exposure to occupational radiation.

The prevalence of nodules increased with age in
the present study. However, work experience will
also increase with age, and the fact that no
differentiation was performed between these two
factors represents the principal limitation of this
study. Another limitation is that a control group
was not employed. We therefore think that further
multi-center and control-compared studies for the
establishment of a larger research population may
yield more meaningful results.

In conclusion, the prevalence of thyroid nodules
among radiology technicians in the present study
was associated with length of professional
experience. We recommend that awareness of
preventive and precautionary measures against
radiation while working in relevant units be
enhanced, that importance be attached to
education on the subject, and that routine
diagnostic checks should not be interrupted.

References

1. Imani EF, Aminorroaya A, Soheilipour F,
Adibi A, Sitrous M, Roohi E, et al
Sonographic and functional characteristics of
thyroid nodules in a population of adult
people in Isfahan. Endokrynol Pol 2010;
61(2): 188-91.

2. Pinchera A. Thyroid incidentalomas. Horm
Res 2007; 68 Suppl 5: 199-201.

3. Tian C, Bu Y, Ji C, Shi M, Zhang L, Kong D
et al. Iodine Nutrition and the Prevalence
Status of Thyroid Nodules in the Population: a
Cross-sectional ~ Survey in  Heilongjiang
Province, China. Biol Trace Elem Res.
2021;199(9):3181-3189.

4. Chen YL, Lu QG, Wu YC, Xu SS, Wan H,
Zhong L et al. Todine Nutritional Status and
Prevalence of Thyroid Disorders among
Adults in Chengdu. Sichuan Da Xue Xue Bao
Yi Xue Ban. 2022;53(4):649-655.

5. Little MP, Azizova TV, Hamada N. Low- and
moderate-dose non-cancer effects of ionizing

directly exposed individuals,
especially circulatory and ocular diseases: a
review of the epidemiology. Int | Radiat Biol.
2021;97(6):782-803.

6. Imaizumi M, Ohishi W, Nakashima E, Sera N,
Neriishi K, Yamada M, Tatsukawa Y,
Takahashi I, Fujiwara S, Sugino K, Ando T,

radiation in

10.

11.

12.

13.

14.

15.

16.

Usa T, Kawakami A, Akahoshi M, Hida A.

Thyroid Dysfunction and  Autoimmune
Thyroid Diseases Among Atomic Bomb
Survivors Exposed in Childhood. J Clin

Endocrinol Metab. 2017 Jul 1;102(7):2516-
2524.

Nikiforov.  YE. Is ionizing  radiation
responsible for the increasing incidence of
thyroid cancer? Cancer 2010; 116(7): 1626-8.
Adibi A, Rezazade A, Hovsepian S, Koohi R,
Hosseini  M: The relationship between
occupational radiation exposure and thyroid
nodules. ] Res Med Sci (2012) 17:434—-438.

Seo S, Park S, Lee DN, Cha ES, Park S, Jin
YW. Increased Incidence of Thyroid Cancer in
Occupational Radiation Epidemiology:
Attribution to Screening among Radiation
Workers. Radiat Res. 2021 Apr 1;195(4):397-
400.

Cahoon EK, Nadyrov EA, Polyanskaya ON,
Yauseyenka VV, Veyalkin IV, Yeudachkova TI
et el. Risk of Thyroid Nodules in Residents of
Belarus Exposed to Chernobyl Fallout as
Children and Adolescents. J Clin Endocrinol
Metab. 2017;102(7):2207-2217.

Rizza S, Neri A, Capanna A, Grecuccio C,
Pietroiusti A, Magrini A, Federici M, Coppeta
L. Night Shift Working Is Associated With an
Increased Risk of Thyroid Nodules. ] Occup
Environ Med. 2020;62(1):1-3.

Vimercati L, Maria LD, Mansi F, Caputi A,
Ferri GM, Luisi V et al. Prevalence of Thyroid
Diseases in an Occupationally Radiation
Exposed Group: A Cross-Sectional Study in a
University Hospital of Southern Italy.
2019;19(6):803-80

Elzaki, A. A., Osman, H., Lawz, O. Thyroid
Nodules Development among Radiographers.
Journal of Advanced Medical Research Vol,
(2012), 2(2), 79-89.

Tiong YS, Hao ETY, Lee CC, Parameswaran
R, Cheo T, Ho WLC, Yang SP. Prevalence of
thyroid malignancy and hormonal dysfunction
following radiation exposure in childhood.
Ann Acad Med Singap. 2021; 50(5):402-410.
Yang Y, Wang Q, Yang LT, Zhao ZX.
[Investigate the thyroid function of radiation
workers and analysis of influence factors].
Zhonghua Lao Dong Wei Sheng Zhi Ye Bing
Za Zhi. 2022 Feb 20;40(2):113-116.

Francesco SV, Paolo R, Roberta B, Vittorio L,
Maurilio M, et al. Lack of association between
occupational radiation exposure and thyroid
nodules in healthcare personnel. Int Arch
Occup Environ Health Springer-Verlag,
(2003), 76: 529-532

East ] Med Volume:29, Number:3, July-September/2024

352


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

