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Introduction

Abstract

Aim: The purpose of this study was to evaluate the knowledge, attitude
and practices of the general dental dentists working in Turkey on the
dental x-rays in pregnant women; and to develop awareness for the
purpose of not delaying their dental treatments.

Methodology: The questionnaire that was used in the study was applied
to 270 dental dentists who worked in Turkey in electronic medium. The
questionnaire consisted of 2 sections each of which had 11 questions. In
the first section, the demographical data were questioned. In the second
section, there were questions to determine the knowledge, attitude and
practices of the dentists on x-ray in pregnant women. The questionnaires
that were completed were examined and analyzed statistically by using
the results and the Chi-Square Test and the Chi-Square Test.

Results: A total of 71.1% of the dental practitioners who participated in
the study stated that they did not request radiography from pregnant
women. A total of 62.2% of the dental dentists stated that they preferred
the 2nd Trimester for requesting radiography. A total of 38.9% of the
general dentists who participated in the study stated that the diagnostic
radiographies used in dentistry caused anomalies in the fetus, 18.9% stated
that they did not have any information.

Conclusions: Further training courses must be planned to increase and
update the awareness of the dental dentists on the precautions and
procedures for radiography practice in pregnant women; and brochures
must be prepared for pregnant women to provide information about this
subject. Also, dental dentists and obstetricians should work in agreement
about dental procedures in pregnancy and diagnostic radiography in terms
of its being safe when necessary.
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ability in the body in protecting soft tissues in the
mouth. In addition, dental cavities may increase
because of changing oral hygiene and diet in pregnancy

~ Physical changes that appear in pregnancy may  (1). Pregnant women visit dentists for pains related to
increase the tendency of a woman to oral infections,  tooth, infections in the soft tissues of the mouth, and
including periodontal disease. It may also damage the  other infections. Radiography is usually required before

International Dental Research © 2019

9


mailto:tugcetemur@ksu.edu.tr
https://orcid.org/0000-0001-9947-5679
https://orcid.org/0000-0001-5342-8113
https://orcid.org/0000-0002-4628-8551

Dental x-rays in pregnant women

Temur et al.

dental treatment in pregnant women. As dentists do
not have adequate knowledge on low doses included in
diagnostic dental radiation, they have the tendency to
postpone the dental treatment of pregnant women to
postpartum period. Dental treatment delays may cause
negative effects on the mother and the fetus (2).

Embryos and fetuses are more radiosensitive
compared to adults as most of the embryonic cells are
relatively not differentiated and are mitotic in a fast
pace. It is considered that being exposed to radiation
within 2-3 Gy range on the first few days after the
fertilization ends up with the death of the embryo.
Many of these embryos cannot be implanted onto the
uterine wall. In pregnancy, this kind of response against
radiation is the result of a very high dose. Nearly 5% of
live births show a congenital anomaly without any
exposure to radiation. It is estimated that being
exposed to radiation at a rate of one 10th (100mGy)
causes that there is an increase in congenital anomalies
in percentile terms. Since diagnostic dose is lower than
10 in dentistry, it was reported previously that these
kinds of anomalies cannot be associated with dental
diagnostic doses (3).

Kusama et al. estimated that the fetus did not
receive the radiation doses directly in a head and chest
radiography; and that the dose that was absorbed was
less than 0.01 mGy. They concluded that it was not
necessary to end the pregnancy in case the exposure
doses of the fetus were lower than 100 mGy in pregnant
women who are exposed to radiation and who are not
aware of their pregnancies (4).

In addition to these, according to the American
Dentists’ Association and the American College of
Obstetricians and Gynecologists, the necessity of
having dental x-ray in pregnancy is considered safe
provided that it is carried out with proper protection
which does not cause any side effects for a growing
embryo or fetus (5). However, no radiographies must
be carried out in pregnant women as long as it is an
definite requirement. All measures must be applied to
minimize the dose that might be absorbed when these

Table 1. The survey form.

radiographies are absolute necessary. By considering
the above mentioned principles, and by observing the
doses included in the diagnostic procedures and
knowing the safest time for radiography, pregnant
women may have the opportunity to undergo
radiographic techniques in pregnancy. Using aprons
that are made of lead may reduce the radiation doses
as low as at a rate of 98%. In pregnant women, the
maternal tissues that cover the fetus decrease the dose
the fetus might be exposed to 30% of the abdominal
cutaneous dose (6).

The purpose of this study is to determine the
knowledge, attitude and practice of general dentists
working in Turkey about dental x-rays in pregnant
women. Another purpose of it is to develop awareness
to ensure that the necessary dental treatments of
pregnant women are not postponed.

Materials and Methods

In this study, a questionnaire was applied
electronically to 270 dentists who worked actively in
Turkey. The study was conducted between June 2018
and August 2018. Prior to the study, approval was
received from Kahramanmaras Sutcii Imam University,
Faculty of Medicine, Clinical Research Ethics
Committee. Informed consent forms were received
from the dentists who participated in the study.

The questionnaire form consisted of a total of 15
questions in 2 sections.

1- General data on age, gender, and professional

experience were questioned in the first section.

2- In the following section, there were questions

that aimed to evaluate the knowledge, attitude

and practices of the general dentists on dental x-

rays.

The sample of the questionnaire is shown in Table-1.

A- Demographic Data:

1- Age*......

2- Gender*
a) Female
b) Male

3- Professional Experience*
a) Less than 10 years

b) More than 10 years
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The Knowledge, Attitude and Practices of Dentists on Dental Radiography

in Pregnant Women:
Do you request radiography from pregnant women?
a) Yes
b) No
Radiography is contraindicated in pregnant women?
a) Yes
b) No
c) |do not know
If you request radiography from pregnant women, what kind of precautions do you take?
a) Lead apron
b) Triode protector
c) Both
d) None
Does diagnostic radiation doses in dentistry cause anomalies in the fetus mu?
a) Yes
b) No
c) |do not know
What is the most suitable period for dental radiography in pregnant women?
a) The 1st Trimester
b) The 2" Trimester
c) The Third Trimester
d) |do not know
Which imaging method do you prefer in pregnant women?
a) Periapical
b) Panoramic
c) CBCT

At which speed do you use the film for periapical radiography?

a) D
b) E
c) F

d) |do not know
Do you know the ALARA principle?
a) Yes

b) No
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Statistical Analysis

Completed questionnaires were examined and
statistically analyzed using the results and chi-square
test. Data analysis was performed using Statistical
Package for the Social Sciences version 23.0 (SPSS Inc.,
Chicago, IL, USA). The probability level for statistical
significance was determined as p=0.05.

Results

A total of 270 general dentists 159 of whom were
female, and 111 were male. The average age of the
general dentists who participated in the study was
33.7. It was determined that the number of those who
had less than 10 years’ professional experience was
156, and the ones that had over 10 years of experience
was 114 (Table-2).

A total of 71.1% of the general dentists who
participated in the study stated that they did not
request radiography from pregnant patients, and 74.4%
stated that requesting radiography from pregnant
women was not contraindicated.

A total of 38.9% of the general dentists who
participated in the study stated that the diagnostic
radiographies used in dentistry caused anomalies in the
fetus, 18.9% stated that they did not have any
information.

A total of 71.1% of the general dentists, who
requested radiography from pregnancy women stated
that they made the patient to wear both thyroid
protector suit and lead apron. They also stated that
they mostly used F-type films, and 44% stated that the
radiation dose was reduced when they used high-speed
films.

A total of 62.2% of the general dentists stated that
the 2nd Trimester was the best period for radiography.
On the other hand, a total of 57.8% of the general

dentists stated that they preferred the most common
periapical x-ray as the radiographic method in pregnant
women.

A total of 74.4% of the general dentists stated that
they know the ALARA principle (Table-3).

In the present study, it was determined that the
dentists, who had more than 10 years’ professional
experience, requested radiography more frequently
(p<0.001). However, there was no significant
differences between genders.

A total of 83.0% of the female dentists, who were
included in the present study, stated that radiography
from pregnant women was not a contraindication
(p<0.001).

It was found that there was a significant difference
between the precautions taken during radiography and
the professional experience. While 62.5% of the general
dentists who used both the triode protector (collar) and
the lead apron had a professional experience lower
than 10 years, 37.5% of them had more than 10 years’
professional experience. It was determined that there
was a significant difference between the precautions
taken during radiography and gender. While 65.6% of
those who used both triode protector (collar) and collar
in pregnant women together were female, 34.4% were
male general dentists (p<000.1).

The professional experience year of the general
dentists, who considered that dental radiography may
cause anomalies in the fetus, had an effect at a
significant level (p <0.001). A total of 57.1% of the
general dentists, who considered that dental
radiography may cause anomalies in the fetus, had less
than 10 years’ professional experience.

The gender factor affected the most appropriate
period for radiography in pregnant women at a
significant level. A significant difference was detected
between the choice of radiography method and gender.

The gender factor also affected those who knew
the ALARA principle (Table-4).

Table-2: Distribution of General Turkish Dentists (n=270) according to gender, experience.

Demographic features Factors
Male
Gender
Female
< 10 Years
Experience
> 10 Years

n %
111 41,1
159 58,8
156 57,7
114 42,2
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Table-3: Practices, Knowledge and Attitudes of General Turkish Dentists in towards radiographs in pregnant women.

Questions

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

* Significant P<0.05

Demographic
characteristics
Gender
Experience
Gender
Experience
Gender
Experience
Gender
Experience
Gender
Experience
Gender
Experience
Gender
Experience
Gender
Experience

X2

.065
32.799
16.336
4.837
15.069

9.717
7.438
17.707
10.284
1.138
13.588
3.112
7.508

.768
15.914

2.073

p-value

1799
<0,001*
<0,001*
,089
,001*
,008
,024
<0,001*
,006
566
,001*
,211
,057
,857
<0,001*
,355

Table-4: Statistical data between the participants’ demographic characteristics and the factors (Pearson’s x2 tests).

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Yes

No
| do not know
Yes

No

Lead Apron
Thyroid Protector
None
Both of them

| do not know
Yes
No
| do not know
1. Trimester
2. Trimester
3. Trimester
Periapical
OPG
CBCT
| do not know
D
E
F
Yes
No

Male Female
29.7% 28.3%
70.3% 71.7%
13.5% 3.8%
24.3% 13.2%
62.2% 83.0%
8.1% 7.5%
0% 0%
32.4% 13.2%
59.5% 79.2%
21.6% 17.0%
45.9% 34.0%
32.4% 49.1%
35.1% 18.9%
0% 0%
56.8% 66.0%
8.1% 15.1%
45.9% 66%
45.9% 32.1%
8,1% 1.9%
73.0% 60.4%
8.1% 5.7%
8.1% 15.1%
10.8% 18.9%
56.8% 86.8%
43.2% 13.2%

<10 Years
15.4%

84.6%
7.7%
13.5%

78.8%

3.8%
0%
19.2%
76.9%

26.9%
38.5%
34.6%
26.9%
0%
59.6%
13.5%
53.8%
40.4%
5.8%
67.3%
5.8%
11.5%
15.4%
82.7%
17.3%

>10 Years
47.4%

52.6%
7.9%
23.7%

68.4%

13.2%
0%
23.7%
63.2%

7.9%
39.5%
52.6%
23.7%

0%
65.8%
10.5%
63.2%
34.2%

2.6%
63.2%

7.9%
13.2%
15.8%
63.2%
36.8%

28.9%

71.1%
7.8%
17.8%

74.4%

7.8%
0%
21.1%
71.1%

18.9%
38.9%
42.2%
25.6%
0%
62.2%
12.2%
57,8%
37,8%
4.4%
65.6%
6.7%
12.2%
15.6%
74.4%
25.6%
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Discussion

According to a great number of studies included in
the literature, a high percentage of dentists are not
sure of how to proceed in terms of radiography for a
pregnant patient and are in doubt (7). However, the
teratogenicity of radiation depends on its dosage.
When exposure to radiation is higher than 500 mGy, it
causes fetal damage. The most sensitive period for the
central nervous system harm caused by radiation is 8-
15 weeks following the fertilization. microcephaly,
mental retardation, mental disorders, or induction of
childhood malignancies are among the negative fetal
effects that are associated with exposure to radiation
(8).

Provided that the basic principles of exposure to
radiation are covered dental radiographies are safe at
any time in pregnancy. Urgent dental treatment may
be carried out at any time in pregnancy. However,
there may be additional problems associated with
positional disease and vena cava compression risk in the
3rd Trimester (9). It is stated in another source in the
literature that in all cases that necessitate imaging in
pregnant women, only the radiographies that are
necessary for the diagnosis and treatment may be
carried out by considering the ALARA principle (10).
The teratogenic threshold dose risk related to any dose
that is related to dentistry is given as 1000-fold lower,
0.1% or lower than the spontaneous abortus and
malformation risk (11).

In the present study, a total of 71.1% of the Turkish
general dentists stated that they did not request
radiography in pregnant women; and 42.2% of them
stated that dental X-rays could cause anomalies in the
fetus. In addition, 74.4% of the general dentists stated
that dental X-rays were not contraindicated in
pregnant patients. In a study that was conducted by
Wali et al. on maxillofacial surgeons, it was reported
that 169 (64%) of them stated that radiographs were
harmful for pregnant women (11). In a study conducted
by Prasad et al., it was reported that 240 (96%) of the
dentists stated that radiographies were harmful for
pregnant women (12). In a study conducted by Razi et
al., 28.4% of the dentists reported that diagnostic
radiation doses would not cause developmental
anomalies or mental retardation in fetuses (2).

Even if ionizing radiation is teratogenic, the
careful use of dental radiographies is not a
contraindication in pregnancy. However, in a pregnant
patient who will undergo radiography, dental
radiography is not contraindicated provided that high-
speed films, shielded collimation, filtering, and most
important than all, a lead apron are used to minimize
the exposure to radiation for the patient. Although the
fetal dose that is estimated for a chest x-ray is 0.008
cGy (centiGrays), the radiographies of traditional teeth
with full mouth intra-oral exposure, D-speed film and
routine precautions) cause that the fetus is exposed to
an estimated 0.00001. cGy. By using use newer E-speed
films, the exposure to radiation is decreased at a rate
of 50%. A series with full mouth is not indicated for
pregnant women in general; however, for a satisfactory
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diagnosis of a certain dental problem, one or two intra-
oral exposures may be carried out safely with
appropriate precautions (13).

In the study that was conducted by Razi et al., a
total of 92% of the dentists were aware of the
requirement of using lead aprons in radiography; and
18% of them believed that F-speed films should be
used. 2 In this study, it was reported that a total of
71.1% of the Turkish dentists used both triode
protectors and lead aprons when they were carrying out
radiography; and 15.6% of them preferred F-type films.
Again, in another study, similar to this study, it was
reported that 70.4% of the dentists stated that
precautions should be taken when carrying out
radiography in pregnant patients (12). Pregnant women
should not be exposed to radiological procedures unless
there appears a certain necessity to be considered.
When these procedures are carried out, all the
precautions must be applied to lower the radiation dose
to the lowest rate. It must be known that using a lead
apron decreases the radiation dose at a rate of up to
98%. 3

In the literature, it is recommended that
radiography in pregnancy is postponed until the 2nd
Trimester in urgent situations. The radiographies
carried out for routine follow-ups are best carried out
after the delivery (15). A total of 62.2% of the general
Turkish dentists, who participated in the present study,
stated that they preferred the 2nd Trimester. In a study
conducted by Prasad et al., similar to this study, a total
of 39 (52.7%) of the dentists carried out diagnostic
radiography in the 2nd Trimester (12). Braimoh O. et
al. reported that a total of 44 of the dental surgeons
(60%) knew that the best period for dental radiography
was the 2nd Trimester in pregnancy (14). Zanata et al.
reported that 16.2% and 37.8% of dentists knew that
dental radiographies are safe throughout pregnancy,
and that dental radiographies are best carried out in
the 2nd Trimester (15). A similar study that was
conducted in Connecticut for the purpose of evaluating
general dentists reported that most dentists (77%)
would carry out a radiography in pregnancy (in the 2nd
Trimester) to plan a treatment for dental pain (16, 17).

Wali reported that a total of 109 of dental
surgeons (41.3%) applied the ALARA principle (11). In
another study, Prasad et al. reported that a total of 132
(52.8%) of the dental surgeons applied the ALARA
principle (12). It was reported that 74.4% of the Turkish
dentists, who participated in the study, applied the
ALARA principle.

A total of 57.8% of the dentists, who participated
in this study, reported that they preferred the
periapical Radiography. In the literature, it was
reported that the risk of being exposed to teratogenic
radiation through intraoral films is 1000-fold less than
the risk of natural spontaneous abortion or
malformation (14). George et al. conducted a study in
New South Wales in Australia and applied a
questionnaire to determine the knowledge, attitude
and practices of dentists in mouth hygiene in
pregnancy. They reported that 82.2% of the dentists did
not request full mouth radiography; and 63.2% stated
that they sometimes carried out single periapical
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radiography. On the other hand, in the same study, it
was also reported that the dentists stated that they
would like to receive more training to provide service
to pregnant women, and 96.8% stated that there was a
need for universal rules for all healthcare employees in
mouth hygiene in pregnancy.

No detailed reports exist on dental radiography
applications in pregnant women and on how some
variables like socio-demographic data and professional
experience affect the knowledge, attitude and
practices of the dentists. In the present study, it was
seen that female dentists have more accurate
knowledge and practices compared to their male
colleagues at a significant level about the radiological
procedures in pregnant patients. This situation may be
associated with the fact that female dentists are more
sensitive about the potential harmful effects of
radiography on the fetus and on female reproductive
organs. In a study that was conducted in Finland, it was
reported that female dentists considered protection
from radiation as more important than their male
colleagues (18). No previous reports have been
released on how socio-demographic variables affect
the knowledge, attitude and practices of dentists for
dental radiography in pregnant women; and further
studies are necessary to understand this issue better.

On the other hand, the general dentists who have
a professional experience more than 10 years did not
refrain from carrying out dental radiography in
pregnant patients at a significant level compared to the
dentists who were less experienced, and knew that this
did not cause harmful effects on the fetus. This may be
explained with the fact that experienced dentists tend
to show more conscious attitudes about health issues.
Further studies are required to cast more light on this
relation.

Conclusions

Further training courses should be planned for the
purpose of increasing the awareness of dentists on the
precautions and procedures in radiography practices
for pregnant women, and to update their knowledge;
and informative brochures should be prepared for
pregnant women on this subject. On the other hand,
dentists and gynecologists should act in agreement
about the dental procedures in pregnancy and, where
necessary, about the safety of diagnostic radiography.
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