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ABSTRACT

Background: Women between 12 and 50 years are in the reproductive age. The likelihood of or actual presence of pregnancy
should be ruled out before they are exposed to medical ionizing radiation. Fetal exposure to ionizing radiation can either
induce malformation (teratogenic) or cancer. They should be exposed only when it is safe for the fetus or when the benefit far
outweighs the risk in urgent medical conditions. The radiation dose in medical imaging is generally below the threshold to induce
malformation (100 mGy) in the fetus, but there is indeed no safe level as the risk of cancer induction later in life can occur at
any dose. The referring physician must obtain the last menstrual period (LMP) and sometimes carry out pregnancy test before
sending their patients for examinations using ionizing radiation. However, there are circumstances in which these rules are waived.
Objective: The purpose of the study is to evaluate the role of the referring physician in the radiation protection of the fetus using
the LMP. Subjects and Methods: This is a prospective study over a 2-month period. All the request forms of menstruating women
aged 12-50 years sent for conventional radiography are included in the study. Results: One percent provided the LMP in the request
forms. 0.6% (one) of our subjects was sure she is pregnant, but 13.7% (25) had an overdue menstruation. Conclusion: The level of
compliance of the physicians with the referral guidelines for women of reproductive age is poor.
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Radiation safety is said to be a matter of taking appropriate actions
to limit the tisk to a level well-justified by the benefit.”! Practice
guidelines are developed to help achieve safety. One of the specific
goals of the radiological practice guideline is to provide guidance
on when and how to screen for pregnancy prior to imaging

guidelines. This situation, along with lack of formal training in
most countries, requires actions with referring physicians similar
to those the IAEA carried out with imaging specialists.”! The risk
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such as ours and indeed the country, there is no formal training
of referring physicians on radiation safety and no literature exist
evaluating the radiation protection of the fetus using the last
menstrual period (LMP). Our study will assist the department,
hospital management, and other relevant agencies to initiate steps
to improve the level of awareness of the referring physicians
concerning radiation safety and to develop a protocol for the
radiological examination of women of reproductive age.

Subjects and Methods

This is a prospective study focused on women aged 12-50 years
sent for conventional radiographic examinations over a 2-month
period; April and May, 2013. One hundred and ninety-eight
women were within the age group, but 13 were menopausal and
two had not attained menarche, so only 183 were included in
the study. Their request forms are assessed by the receptionist
to see if the referring physician provided the LMP and other
relevant information about pregnancy. If this information is not
provided, this is obtained by the receptionist. She then enters the
LMP into the request form to enable the radiographer decide
if the examination is to be done that day, rescheduled, or if the
radiologist need to informed. The information on the request
forms is later analyzed and they are sorted into the different
referring departments. The examinations are grouped based
on those that involve direct or indirect irradiation of the uterus
and those that deliver low dose or relatively higher dose to the
uterus. The day of the menstrual cycle when the women were
sent for the examination is also calculated from the LMP and the
level of compliance with the 10-day and 28-day rules is assessed.

Results

One hundred and eighty-three patients met the inclusion
criteria. Table 1 shows the distribution of the referring
departments. One hundred and eighty-one (98.9%) were sent
for routine and two (1.1%) for contrast examinations. The
different types of examinations and relative radiation dose
are highlighted in Table 2. The referring physicians provided
the LMP in the radiological request form of two (1.1%) of
our subjects [Figure 1] and only one (0.6%) was sure she is
pregnant. Figure 2 shows the menstrual status of the subjects.
The “10-day rule” was not obeyed in 28 (15.5%) cases and the
“28-day rule” in two (100%). Twenty-one (11.5%) of our subjects
were sent for examinations that directly irradiate the uterus,
but amongst those with overdue menses, four (16%) involved
low dose exposure to the uterus and two (8%) relatively higher
dose contrast examinations (intravenous urography (IVU) and
hysterosalpingography (HSG)). Table 3 shows the examinations
that directly irradiate the uterus, while Table 4 show examinations
that do not irradiate and indirectly irradiates the uterus.

Discussion

According to the different guidelines, the referring physicians
play an important role in screening patients and in proper
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documentation of the information gathered before sending
them for appropriate radiological investigation. They have the
ptime responsibility to identify pregnant patients.l”! They have
to provide the practitioners (radiologist and radiographer) with
all relevant information as patt of the examination request.”
This includes supply of the LMPH Patients usually can supply
adequate information to assess the possibility of pregnancy.”
From our study, most of the referring physicians did not supply
the LMP (98.9%) or rule out pregnancy before sending women
of reproductive age for ionizing radiological examinations.
This is probably due to lack of awareness of the possible risk
of this type of radiation to a developing embryo or fetus. This
level of awareness is contrary to the observation of Ratnapalan
¢t al., who carried out a survey on 400 family physicians and
100 obstetricians, and found that these doctors had a perception
of a high teratogenic risk associated with radiation, so they
exercised restrain in sending pregnant patient for ionizing
radiological examinations.”!

Though only one (0.6%) woman in our study was sure of pregnancy,
another 25 (13.7%) could be pregnant based on an overdue menses
ranging from 29 to 71 days. In a bid to protect the developing
embryo or fetus from being exposed to the harmful effects of
ionizing radiation, examinations of women of child-bearing age
are restricted to certain days of their menstrual cycle. Based on the
knowledge of the vatiable radiation dose of different examinations
and organogenesis, the “10-day and 28-day rules” are used whenever
possible to confine exposure of women in the reproductive age
to ionizing radiation to within these days following the onset of
menstruation. Generally, for examinations that deliver low radiation
dose to the uterus, that is, non-contrast X-rays of the proximal
thigh, pelvis and abdomen and examinations at remote sites

Table 1: Distribution of the referring departments

Referring department Number of requests

Family medicine 120
Surgery 36
Internal medicine 16
Accident and emergency 5
Obstetrics and gynecology

Pediatrics 1
Hematology 1
Total 183

Table 2: Radiation dose to the uterus

Low dose routine
X-ray examination

Relatively higher dose
contrast X-ray examination

Lumbosacral Hysterosalpingography
Pelvic

Thigh

Chest

Head and neck
Abdomen

Upper limb

Intravenous urography

Lower limb (knee, leg, ankle, and foot)
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Figure 1: Provision of last menstrual period (LMP) or pregnancy status
in the request forms

Table 3: Examinations that directly irradiate the uterus

Examination Number
Hysterosalpingography 1
Intravenous urography 1
Pelvic X-ray 2
Thigh X-ray 3
Lumbosacral X-ray 14
Total 21

Table 4: Examinations that do not irradiate and indirectly
irradiate the uterus

Examination Number
Chest X-ray 127
Head and neck X-ray 23
Abdominal X-ray 2
Lower limb (knee, leg, ankle, and foot) X-ray 10
Upper limb X-ray 1
Total 163

(head and neck, upper limbs, lower limbs except the upper thigh
and chest), the “28-days rule” is applied; while the “10-days rule” is
applicable to relatively high radiation dose examinations (>10 mGy
to fetus) such as pelvic computed tomography (CT) and diagnostic
fluoroscopy of the abdomen and pelvis such as barium enema and
IVU.ITHSG also falls into the latter category. The 25 patients with
overdue menses should have been tested for pregnancy before
being sent for examinations using ionizing radiation, especially
those involving direct irradiation of the uterus because the focus
of radiation protection in eatly pregnancy has shifted to a missed
menstrual period.’! Because of inadvertent exposure of the
conceptus, some facilities insist on documenting the pregnancy
status before an order for radiological examination in women of
treproductive age is accepted.” This seems justified by the study
carried out by Mossan ¢ al., who observed that 1% of women of
child bearing age who underwent abdominal X-ray examination
were unknowingly pregnant in the first trimester."!!

A similar study in trauma patients demonstrated that 2.9% were
pregnant and the unidentified pregnancy rate was 0.3%."" There
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Figure 2: Menstruation status

are, however, conditions in which the rules and the enquiry about
pregnancy status are waived (not sexually active, using an effective
form of birth control, ot biologically incapable of conceiving).B¥
A waiver can also be requested in urgent medical situations
and the radiologist must document the referring physician who
requested for it!! and the reason for the waiver.'”! Though the
LMP was not provided in 99% of the request forms in our study,
most of the examinations rendered low radiation dose to and do
not involve direct irradiation of the uterus. One hundred and
eighty-one (98.9%) patients in our study were sent for routine
X-ray examinations and 16 (8.7%) of these involved the back,
hip, and pelvis, which according to the American College of
Radiology ate notlikely to pose a setious tisk to the child.!'") When
the patient is known to be pregnant, the radiographer informs
the radiologist who then informs the referring physician and the
patient about possible limited radiation risk to fetus based on
the gestational age, radiation dose, and region of the body to be
examined. The examination can be cancelled and replaced with
a nonionizing alternative, rescheduled, or modified to reduce
the likelihood of direct radiation exposute to the conceptus.
If the examination with ionizing radiation is the best option,
the referring physician gives a waiver and the patient signs the
consent form.!" The medical physicist is then invited to discuss
the means by which the risk can be reasonably limited and to
estimate the absorbed radiation dose received by the fetus using
the exposure factors and additional external dose monitoring
devices placed above and below the patient’s pelvis.”) A vast
majority of routine diagnostic studies deliver less than 20 mGy
to the uterus and a single-phase acquisition CT of the abdomen
including pelvis usually deliver less than 35 mGy.["*! These doses
are not teratogenic!' because they are below the threshold
radiation dose for induced fetal malformation (100-200 mGy).
However, cancer induction can occur later in life at any dose if
the women wete not screened in out department.!'!

Conclusion

Most of the referring physicians are currently not playing
their role in preventing exposutre of the developing embryo/
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fetus to ionizing radiation. A lot needs to be done to raise their
level of awareness on the radiation dose, possible risks, and
practice/referral guidelines for the various imaging modalities.
As part of the awareness campaign, regular seminars should be
organized for the physicians and every radiological facility should
return the request forms of women in the reproductive age group
that do not provide the LMP, pregnancy status, or a waiver from
the referring physician.
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