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Abstract

Purpose: Evaluate the knowledge and the attitude of the Togolese radiographers on the medical irradiation of
pregnant women.

Materials and Methods: Cross-sectional study performed in April, 2011 about 72 radiographers of the public and
private hospitals in Togo.

Results: The quarter of the radiographers thought that the MRI is an irradiant examination and 44.5% of them did
not know that the scintigraphy uses ionizing radiations. There were 77.7% to consider that the pregnancy is not an
absolved contraindication for any irradiant medical imaging modality. They thought in 88.8% of the cases that
radiography must be realized only in the first ten days of the menstrual cycle of women old enough to procreate. The
majority of the radiographers (72.3%) did not ask the date of last menstruation of the women before undergoing the
examination. None recorded the exposure parameters used for the irradiation of the pelvis in young women. The
great majority of the radiographers (86.1%) did not wear lead aprons for the pregnant women during the
examinations and 83.3% of them have already refused to realize an unjustified radiography to the pregnant women.
Globally, the erroneous knowledge on the biological effects of ionizing radiations and on radiation protection rules of
the pregnant woman, were more counted with radiographers having more than 10 years of work experience.

Conclusion: It is concluded that the Togolese should take special attention to standard for women exposed to
ionizing radiation. In-service training in radiation protection of the patients should be encouraged in Togo.

Keywords: Medical irradiation; Pregnancy; Ionizing radiations;
Radiographers; Radiation protection

Introduction
The medical use of ionizing radiation is the largest source of

radiation worldwide [1,2]. The benefits of the use of ionizing radiation
(IR) in medicine for over 100 years are undisputed; however its use
should be wisely and sparingly done. The biological effects of ionizing
radiation are without any real doubt and sometimes dangerous to
humans. These biological harmful effects, whether they are
deterministic or stochastic, are more pronounced in children and
especially in pregnant women [3]. Therefore, exposure of a female
pregnant patient or professional very often leads to a concern
disproportionate to the risk and inappropriate behaviour [4]. The
phobia of x-rays often leads health workers to deprive pregnant
women of some medical imaging techniques even though they were
justified. Others still ignore the risks of exposure of pregnant women
to ionizing radiation prescribed as first-line medical imaging radiation
to the pregnant women. The respect for the rules of protection of
pregnant women against the IR allow necessarily continuous training
in radiation protection, which is actually mandatory in the developed

countries for all medical staff using the IR [5]. The Medical training
and seminars on radiation protection are sorely lacking in developing
countries like Togo. One rightly wonders about the conditions of
exposure of pregnant women to IR in Togo. In practical section in
diagnostic radiology and nuclear medicine, the responsibility of an
unjustified exposure of pregnant females with IR lies with both
prescriber and the operator of examination [4]. We therefore
undertook this work which has the objective to assess the knowledge
and attitude of radiographers on the irradiation of the pregnant
women.

Materials and Methods
A cross-sectional study with a questionnaire realized in conformity

with literature data in April 2011 was filled by 72 radiographers
(technicians) in radiology departments in Public and Private Health
facilities in Togo.

The questionnaire was divided into three parts:

- Demographics data of the radiographers (regulatory, professional
experience).
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-Knowledge about irradiating medical imaging and biological
effects of ionizing radiation on pregnant women.

-The practical guide to radiation protection adopted during the
exposure of a pregnant woman.

Elaboration of the questionnaire and data analysed were performed
using the software Sphinx. Processing and data analysis were
performed on Microsoft software Word and Excel 2010.

Results

Demographics data of radiographers
Thirty eight radiographers, which represent 52.8%, practiced in

University Hospital Center (UHC), 8 radiographers (11.1%) were
working in Regional Hospital Center (RHC) and the remaining 26
(36.1%), were working in private clinics. Twenty five percent of the
radiographers have experience less than 5 years, 33.3% between 5 years
to 10 years, and 41.7% more than 10 years.

Level of knowledge of the radiographers on physical
principles of medical imaging modalities and biological
effects of ionizing radiation on pregnant women

Table 1 shows that a quarter of Radiographers thought that MRI is
irradiation processing ; 44.5% of them do not know that scintigraphy
uses ionizing radiation, and some of them in University Hospital
Center (UHC) thought that ultrasound is radiating modality. It also
highlights that overall; radiographers working in private structures had
a better understanding of medical imaging modalities using the IR.
Over three-quarters of the radiographers believed that pregnancy is
not an absolute contraindication for any irradiating medical imaging
technique (Table 2). All the radiographers knew that the medical
community is not the only source of exposure to ionizing radiation. As
it can be seen from the Table 3, only about one-tenth of the
radiographers thought that an X-ray examination; if it is justified can
be performed only in the first 10 days of the menstrual cycle; the vast
majority knew that there are less risk to request radiography to a
pregnant woman in the third quarter of pregnancy; just over half felt
that diagnostic radiology delivered rarely some doses susceptible to
generate fetal malformations; majority ignores that radiography
performed in a pregnant woman may be responsible for a sooner or
later cancer in the unborn child. In general, misconceptions about
medical ionizing radiation of pregnant women were collected from
more radiographers over 10 years of professional experience (Table 3).

Rx conv* Echograp
hy

CT Scintigrap
hy

MRI

n % n % n % n % n %

UHC 38 100 02 05.2 38 100 22 57.8 12 31.5

RHC 08 100 00 00.0 08 100 04 50.0 02 25.0

Private
clinics

26 100 00 00.0 26 100 14 53.8 04 15.3

Total 72 100 02 02.7 72 100 40 55.5 18 25.0

*Rx conv: Conventional Radiology

Table 1: Distribution of medical imaging examinations using ionizing
radiation according to health structures of radiographers.

Rx conv* Echogra
phy

CT Scintigra
phy

MRI None

n % n % n % n % n % n %

UHC 02 05.
2

00 00.0 10 26.
3

04 10.5 02 05.
2

30 78.
9

RHC 02 25.
0

00 00.0 04 50.
0

02 25.0 00 00.
0

04 50.
0

Privates
clinics

02 07.
6

00 00.0 04 15.
3

02 07.6 00 00.
0

22 83.
6

Total 06 08.
3

00 00.0 18 25.
0

08 11.1 02 02.
7

56 77.
7

*Rx conv: Conventional Radiology

Table 2: Distribution of medical imaging modalities absolutely
contraindicated in a pregnant according to health structures of
radiographers.

Q1 Q2 Q3 Q4

n % n % n % n %

-5years 28 87.5 30 93.7 14 43.7 06 18.7

5-10years 24 100 20 83.3 16 66.6 18 75.0

+10years 12 75.0 10 62.5 08 50.0 04 25.0

Total 64 88.8 60 83.3 38 52.7 28 38.8

Q1: An x-ray if justified, can be applied to a woman in genitally active period
after the first 10 days of the menstrual cycle?

Q2: Do you think that there is less risk to perform an x-ray to a pregnant woman
in the third trimester of pregnancy?

Q3: Are you of the opinion that the radio diagnostic rarely delivered doses
susceptible to cause fetal malformations issue?

Q4: An X-ray performed on a pregnant woman can be responsible for a cancer
early or later in the unborn child?

Table 3: Distribution of correct answers to questions about
radiobiology of pregnancy according to professional experience of
radiographers.

The practical attitudes of radiation protection adopted
during the exposure of ionizing radiation of a pregnant
Woman

Sixty two radiographers (which represent 86.1%), have already
performed an X-ray examination to a pregnant woman. Only one
quarter (25%) had already performed radiography of the uterine
contents.

The results reported in Table 4 shows that the majority of
radiographers did not ask the date of last menstruation of the women
genitally active before subjecting them a radiological examination ; no
radiographer recorded the exposure parameters on a card after
irradiating the pelvis of a woman genitally active; only 13.9% of
radiographers did not wear apron for pregnant women; most of them
had refused to perform an X-ray examination to a pregnant woman
because it was not justified; overall bad attitudes were increasingly
adopted in the public services.

Citation: Adambounou K, Achy OB, Fiagan YA, Adigo AMY, Monde K, et al. (2015) Knowledge and Attitude of Togolese Radiographers on
Medical Irradiation of Pregnant Women. J Nucl Med Radiat Ther S7: S7-003. doi:10.4172/2155-9619.1000S7-003

Page 2 of 5

J Nucl Med Radiat Ther Therapeutic Nuclear Medicine ISSN:2155-9619 JNMRT, an open access journal



Q1* Q2 Q3 Q4

n % n % n % n %

UHC 08 21.0 00 00.0 30 78.95 32 84.2

RHC 02 25.0 00 00.0 08 100 06 75.0

Privates clinics 10 38.4 00 00.0 24 92.3 22 84.6

Total 20 27.7 00 00.0 62 86.1 60 83.3

Q1: Do you ask the date of last menstruation to women in genital activity before
performing them a radiology examination?

Q2: Do you record the constants on a card in case you exposure the pelvis of a
woman in genital activity with ionizing radiations?

Q3: Do you wear an apron to a pregnant woman before performing their
radiographic examinations?

Q4: Have you ever refused to perform X-ray examinations to pregnant women
because it is not justified?

Table 4: Distribution of correct answers to questions about good
attitudes of radiation protection according to radiographer’s health
structures.

Discussion
Physical principles of various medical imaging modalities are not all

based on the use of ionizing radiation, it is important that the
operators in general and radiographer in particular, had to master very
well all this techniques before performing the irradiating exam
especially in the cases of pregnant women. Accordingly, it is
comforting to know that all Togolese radiographers knew that
conventional radiography and CT scan are irradiating techniques; it is
a pity that 5.2% of handlers of the UHC in service for over 10 years
assumed that ultrasound is a technique of ionizing radiation.
Ultrasound, whose physical principle is based on the transmission and
reception by an ultrasonic wave sensor with a piezoelectric elements, is
non-invasive radiation, inexpensive and can be the most appropriate
imaging modality for pregnant women [6,7].

The ignorance of the physical principle of nuclear medicine by
44.5% of Togolese radiographers can be partly explained by the lack of
health service in Nuclear medicine in the country. Our study also
reveals that a quarter of Togolese radiographers thought that MRI is
an ionizing irradiation procedure, the disappointing results of these is
not surprising if we know that according to a study done in France by
Gervais et al. in 2011, almost 10% of French prescribers also believed
that MRI uses ionizing radiation [8].

Pregnancy, as affirmed by quarter of Togolese radiographer is not
an absolute contraindication for CT scans which are very irradiant. Is
it necessary to recall that the pelvis scan is a CT scan commonly
achieved by first intention in the evaluation of biometrics pelvic bone
of suspected cephalopelvic disproportion or in case of breech
presentation [9]. Indeed, as it is also known by majority of Togolese
radiographers, pregnancy is not an absolute contraindication to any
examination of radiating medical imaging. It is only a relative
contraindication [10].

Since the clinical examination is justified, ie the benefits of its
realization before delivery are higher than the risks during the
pregnancy and no technical alternative medical imaging based on non
ionizing radiation is available, a diagnostic examination using IR can
be performed to a pregnant woman [11].

Besides the principle of justification mentioned above satisfied, the
radiographer must also obey strictly to the second principle of
radiation protection which is “optimization”. With the respect of this
second principle, a large part of the responsibility of radiographer
should be to maintain exposure as low as possible, i.e. to conform to
the ALARA principle.

A minority of radiographers (11.1%) continue to believe that
radiography, if it is justified cannot be achieved to women genitally
active unless they are in the first 10 days of the menstrual cycle. The
rule which advise, to avoid an irradiant examination after the first ten
days following menstruation is now useless because its lack of validity
has been demonstrated [12,13]. Indeed, before implantation (day 10
after fertilization); this is a mechanism for all or none [10,11].

The theoretical risk of deterministic effects or tissue reactions
(malformation) on the embryo and maximum fetus during
embryogenesis (10th day at the beginning of the 10th week), is the
minimum third quarter, and it is encouraging to note that the majority
of Togolese radiographers (83.3%) knew it.

The study performed by Cordoliani et al. [4,14] explains the low
risk of deterministic effects occurred in late pregnancy. It is due to the
fact that during the fetal maturation in the third quarter, the organs
are formed and the death of a group of cells cannot lead to a minor or
partial malformation of an organ. An important exception is the brain
knowing the crucial stage of development and also neuronal mutation.

At this stage, the exposure to ionizing radiation can lead to mental
retardation. The occurrence of malformation effects imply exposure of
pregnant women at a dose above the threshold of 100-200 mGy; dose
threshold as stated in 52.7% of radiographers in our study is generally
not exceeded during an exam of diagnostic radiology [2,15].
Therefore, the risk of malformation is almost zero for pregnant
women in diagnostic radiology, if the radiation protection
measurements are respected. While all the radiographers should know
and assure the safety of patients with a phobia for X-ray.

In contrast, the radiographers should always keep in mind the risk
of stochastic effects inherent to any exposure of ionizing radiation,
even at low doses in which the risk in the embryo or fetus can be
higher. These risks of stochastic effects, as it has been pointed out by
the 61.2% of radiographers, reveal the form of cancer at early or later
stage in children who will be born.

It is therefore understandable that exposure of pregnant women to
ionizing radiation should be avoided to the possible amount either
pregnancy is known or not. Finding out the pregnancy in female
patients is the initial responsibility of both the doctor who has
requested for examination and the radiographers who should always
inquire for this possibility.

It is therefore worrying that the majority of Togolese radiographers
(72.22%) did not enquire the date of last menstruation from a woman
genitally active before performing radiography. This bad attitude of
Togolese radiographers is also observed in 82.7% of radiographers in
Ivory Coast according to the study done by Kwame et al in 2009 in the
radiology department at UHC Yopougon in Abidjan [16].

The study reported by James et al. in 2011 shows that this neglect in
the initial search for pregnancy in female patients is unfortunately
observed in Nuclear Medicine services In Australia according [17].

If the exposure of a pregnant woman is decided or if it is concerning
particularly the pelvis of a woman in childbearing age, the
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radiographer has to document dosimetric parameters (Dose input;
Dose Area Product) and record absolute constant (KV, mAs, ect.) used
during the exam.

These constants should also be reported in the income proceedings
of the radiologist to allow subsequent estimation of the dose especially
during an irradiation of an unrecognized pregnancy [18,19]. It is
therefore regrettable that the radiographers never recorded the
constants of their exams even those performed in pregnant women. In
addition to this obligation to indicate all elements needed to estimate
doses, the radiographers should faithfully take into account all
precautions to dose optimization so that the dose delivered to the
uterus should be as low as possible.

For this purpose, it is recalled that wearing a lead apron during the
exam performed in far from the pelvic (for instance: cliche of knee or
shoulder, Panoramic dental, scanner head) does not change
significantly the dose to the pelvis but it might be useful for the
psychological comfort of the patient.

Wearing apron for patients by the majority of radiographers of our
study is therefore to be welcomed. Our study reveals that, the most
erroneous knowledge on irradiation medical pregnancy were collected
from the radiographers with more than 10 years experience and this is
due to the lack of training in radiation protection in radiology in Togo.

Interestingly, the study performed by Ongolo Zongo et al. in 2013
[20], shows a similar situation in Cameron, according to which more
than half professional DATR (Directly Assigned to work with ionizing
radiation) have an average level of knowledge of the principles and
standards of radiation protection, also more than 80% have never
participated in radiation protection training.

In addition, bad attitudes adopted during irradiation of the
pregnant woman are more remarkable in the public services of
Togolese radiology practice in which unfortunately the majority of
radiographers and radiological services are more important.
Eventually, it is urgent that continuous trainings on radiation
protection are regularly organized for radiographers.

Additionally, radiology services should be performed by the skillful
persons in radioprotection in order to better protection not only for
patients but also for caregivers against the deleterious effects of
ionizing radiation. This continuous radiation safety training which led
to some radiographers refusing to perform unjustified radiation
exposure to pregnant women, should also be extended to prescribers
to that level so that they can stop prescribing an inappropriate
examination with high frequency radiation exposure to a pregnant
woman. A recent study performed by Akintomide and Ikpeme in
Nigeria [21] which has shown that the level of compliance of the
physicians with the referral guidelines for women of reproductive age
is poor, confirm the necessity to extend this radiation safety training to
the prescribers.

Conclusion
The level of knowledge’s of Togolese radiographers in irradiation of

pregnant female is relatively acceptable and varies according to their
health structures and professional experiences. Good attitudes are not
always adopted upon exposure of pregnant women to ionizing
radiations. This might be related to the lack of regular training in
radiation protection in Togo. Correspondingly, efforts still need to be
done both by health authorities as well as radiographers to ensure

judicious and rational exposure of pregnant patients to ionizing
radiation in health centers in Togo.
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