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Abstract

Background: Fetography has named the radiography of the fetus in utero. Due to the potential risk of radiation-induced cancers
and other malignant effects, this procedure has avoided and has completely replaced by ultrasonography. However it has observed
that this invasive procedure has still followed in some clinical departments.
Objectives: The aim of this study was to assess the current status of the fetography and its prevalence as an un-recommended
diagnostic procedure in teaching hospitals of Ahvaz, Iran.
Methods: The radiology and ultrasonography reception systems of two teaching hospitals of Ahvaz have investigated to identify
pregnant patients who has undergone fetal presentation imaging (cephalic or breech) between 21 March 2013 and 21 March 2015.
Results: In general 3741 pregnant women who have undergone fetal-presentation imaging during two past years have identified.
There was significant statistically differences between X-ray and ultrasonography examinations (2528 vs. 1213; P value < 0.05), as
those have accounted for 67.5% and 32.5% of the performed examinations, respectively. Women younger than 30 years, who were
more sensitive to radiation, accounted for 51.2% of the X-ray examinations. The number of fetographies has increased as much as
2.2 fold during 2013 to 2015.
Discussion: Women of the investigated hospital have received avoidable fetal irradiation due to fetography then it was a rea-
son for concern. Ultrasonography should be the first-line imaging modality for pregnant women, especially in the case of fetal-
presentation.
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1. Background

The carcinogenesis and malignant effects of ionizing
radiation have well established (1). A human fetus would be
highly sensitive to the effects of radiation due to its rapid
proliferation (2). The sensitivity of the fetes to radiation in-
duced cancer was10 times more than adults (3). The major
biological effects of fetus irradiation were fetal death, con-
genital malformation, mental and intrauterine growth re-
tardation, mutagenic effects and mainly induction of can-
cers such as childhood leukemia (4, 5). Accordingly, the X-
ray imaging of pregnant women was a unique challenge
for expectant mothers and physicians (4).

According to as low as reasonably achievable (ALARA)
principle, the benefits of any X-ray exposure should bal-
ance with the cost and the risk to the patient (2).

Due to the potential cancer risk associated with fetal
irradiation, consideration should give to the use of other
imaging modalities that involve non-ionizing radiation
such as ultrasound, to address the clinical problem (4, 6).
Accordingly X-ray exposure of the pregnant women has
justified only when clinical problem cannot be addressing

in other way (6).
Fetography has known as radiography of the fetus

in utero that past decades has employed to confirm sus-
pected fetal death, determination of the single or multiple
pregnancies and routinely to determine fetal presentation
(cephalic or breech). Due to the potential risk of radiation-
induced cancers and other malignant effects, this proce-
dure has avoided and completely replaced by ultrasonog-
raphy. Many reference radiographic technique books have
also advocated these statements (6). Inspite of all recom-
mendations to prevent fetography, unfortunately it has ob-
served that this invasive procedure currently has still fol-
lowed in some clinical departments. To the best of our
knowledge there was no exactly data on the frequency of
fetography as an un-recommended diagnostic procedure.

2. Objectives

The aim of this study was to assess the current status of
the fetography and its frequency as an un-recommended
diagnostic procedure in hospitals supervised with Ahvaz
Jundishapur University of Medical Sciences (AJUMS).
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3. Methods

A retrospective cross sectional study has performed
in teaching hospitals of Ahvaz-Iran. This was a regional
provincial capital in the south-west of Iran. The ethical
committee of AJUMS has approved the concept of this
study (Ref. No. IR.AJUMS.REC.1394.511). The privacy of pa-
tients has respected. After preliminary coordination, the
radiology and ultrasonography reception systems of three
teaching hospitals of Ahvaz (with maternity department)
have investigated to identify pregnant women who under-
gone fetal imaging (ultrasonography and X-ray) between
21 March 2013 and 21 March 2015. Due to practical limita-
tions, data acquisition was feasible only from two hospi-
tals and all available data have included in this study. Pa-
tients have considered eligible for inclusion if they have
undergone fetal presentation imaging in order to deter-
mine whether the pregnancy is cephalic or breech. All
patients that have not met our inclusion criteria have ex-
cluded of the study. The contribution of X-ray and ultra-
sound in fetal-presentation imaging has investigated. A
sample of the fetography has performed in hospital “A” in
order to whether the pregnancy was cephalic or breech,
has shown in Figure 1.

3.1. Statistics

Z-test has used to assess significant difference between
X-ray and ultrasonography examinations. SPSS version 15
has used as statistical tools (IBM Corporation, New York,
United States of America). P-value less than 0.05 have con-
sidered statistically significant.

4. Results

From databases of reception systems of two investi-
gated hospitals, 3741 pregnant women who have under-
gone fetal-presentation imaging between 21 March 2013
and 21 March 2015 have identified of which 7 patients (5 X-
ray and 2 ultrasound) have duplicated. When of radiogra-
phers asked the reason for duplicated patients, the reimag-
ing due to mistake to predict of childbirth time have pro-
posed. From our results, there was significant statistically
differences between X-ray and ultrasonography examina-
tions (2528 vs. 1213; P value < 0.05), as those have accounted
for 67.5% and 32.5% of the performed examinations, re-
spectively. This fact has meant that prevalence of fetogra-
phy as un-recommended imaging procedure was about 2
times greater than recommended ultrasonography exam-
ination. Between 2013 and 2015 the number of fetographies
has increased as much as 2.2 fold (from 790 to 1738), while
ultrasonography examinations had small growth (from
562 to 651). It has found that women younger than 30 years,

Figure 1. A Sample of the Fetography has Performed in Hospital “A” in Order to
Whether the Pregnancy was Cephalic or Breech (the Used Exposure Factors: 90 KVp,
200 MA, 200 mS)

who were more sensitive to radiation, accounted for 51.2%
of the X-ray examinations. Also fetography was more com-
monly in hospital A than B (1737 vs. 791; P value < 0.05). De-
tails of the study have shown in Table 1.

Table 1. The Frequency of the Fetal-Presentation Imaging Procedures in Two Hospi-
tals has Evaluated Between 21 March 2013 and 21 March 2015

Fetal Imaging Hospital A Hospital B Total

X-ray 1737a 791a 2528b

Ultrasound 663 550 1213b

Total 2400 1341 3741

aP value < 0.05.
bP value < 0.01.

5. Discussion

This study has evaluated the status of the fetography
in 3741 pregnant woman. The epidemiological evidence
for radiation carcinogenesis mainly stem from studies on
women who have undergone abdomen and pelvic irradi-
ation (7). These studies have linked between the low dose
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of ionizing radiation and increasing rate of childhood can-
cer and leukemia (8-10). Unborn babies have particularly
been sensitive to the cancer-causing effects of radiation.
Bailey et al. (11) has stated that “diagnostic irradiation of
the mother during pregnancy increased the risk of child-
hood acute lymphoblastic leukemia”. According to results
of this study X-ray have accounted for 67.5% of the per-
formed examinations. This was of particular concerns due
to fetography responsible for the highest fetal radiation
dose than any radiographic procedures; due to it has as-
sociated with high exposure factors (Figure 1). The mean
fetus radiation dose from anteroposterior (AP) projection
of the abdomen or pelvis radiography has estimated in the
range of 1.1 - 4 mGy (4, 7), which depended on patient’s girth
that was typically late in the end time of the pregnancy.
McCollough et al. (4) has reported that the fetal radiation
dose due to limited intravenous pyelography (IVP) of the
pregnant women increased up to 7 fold with increasing pa-
tient’s thickness from 21 to 33 cm. Fetography pose at least
two-fold problem; not only fetus has been at risk for radi-
ation induced cancer; the mothers were also at risk due to
both the somatic and hereditary effects of ionizing radia-
tion. The results of this study has concerned as the num-
ber of the fetographies have increased up to 2.2 fold dur-
ing past two years. Although the individual risk of devel-
oping radiation-induced cancer following fetography was
relatively low, but due to increasing the number of patients
undergoing X-ray examinations, as well as reports of a sub-
stantial fraction of patients undergoing multiple and re-
peated X-ray examinations (12, 13), the cumulative dose and
following radiation risk could be significant. Therefore it
was essential that followed a safety guideline for imaging
of the pregnant women.

Ultrasonography has been inexpensive, available that
provided visualization of the fetus without the risk to the
both mothers and fetus. Therefore it should consider
as the preferred way to addressing fetal-presentation. It
should emphasize that fetography has avoided and has
completely been replaced by ultrasonography unless there
was a strong clinical indication for its application (6). Al-
though this study has carried out in two hospitals of Ah-
vaz and might not be apply in country; nonetheless it has
identified some areas of concern: The number of feogra-
phies has increased and also it might be a nationwide. To
confirm our suspicion, a comprehensive nationwide study
might require.

5.1. Limitations

First, in one hospital both the fetography and supine
abdominopelvic X-ray examinations have recorded by
same reception code and have excluded from the study.

Secondly, in two hospitals that have included in
the current study both the fetography and supine ab-
dominopelvic X-ray examinations have recorded by same
reception code before March 2013. Therefore we could not
assess the number of performed fetographies before 2013.

5.2. Conclusion

Women of the investigated hospitals have received
avoidable fetal irradiation due to fetography and it was a
reason for concern. Ultrasonography should be the first-
line imaging modality for pregnant women, especially in
the case of fetal-presentation.
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