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Abstract

Background: Gonad shielding has been recommended during pelvic x-rays since the 1950s. The
popular method of gonad shielding is placement a lead shield in the midline of the pelvis. The aim of
this study was to evaluate the prevalence and utility of gonad shielding in pediatrics undergoing pelvic
X-rays.

Materials and Methods

Following study approval, we retrospectively retrieved data from the digital image library of ten
radiology depertments of Khuzestan provience-Iran to identify pediatric patients who underwent pelvic
x-ray (anteriorposterior [AP] view). All the images were reviewed for the probable evidence of gonad
shield. If there was evidence of shielding, the accuracy positioning of the shield was also investigated
by a single assistant radiologist.

Results

In all 1745 pelvic x-rays (942 girls and 803 boys) were identified of which the shield was present in 51
(5.41%) radiographs of girls and 132 (16.43%) radiographs of boys. When a shield was present; the
shields has adequate positioning only in 8 (15.68%) radiographs in girls and 59 radiographs in boys.
Inaccurate placement and absence of gonad shields were more common in girls than the boys. Due to
the shield has concealed the anatomical criteria of the pelvis, retakes of the examination was required
in 11 (21.56%) radiographs of girls and 14 (10.6%) radiographs of boys.

Conclusion

The current methods of gonad shielding in girls pelvic x-ray was not effective nor is justifiable. We no
longer advocate of gonad shielding during girls pelvic x-ray. However in boys it is controversial and
depends on the skill and effort of radiographers.
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Prevalence and Utility of Gonad Shielding

1- INTRODUCTION

The international commission on
radiological protection (ICRP)
recommended that the gonads in the pelvic
region are highly sensitive to radiation and
should be shielded when, of necessity, they
are directly in the primary beam or within 5
cm of it, unless such shielding excludes or
degrades diagnostic information of the
image (1). Protecting the gonads of ionizing
radiation is significant; data are available
that x-rays can result in direct effects on the
gonads in both the somatic and genetic
forms (2-4).

Pediatrics merit particular attention from
the radiation protection compare to the
adults for several reasons: pediatrics have
rapidly dividing cells in which repair of
mutations due to radiation exposure could
not be easily occur (5-7). Moreover, the
long life time expectancy of pediatrics
allow more time to manifest radiation
detriment effects (6, 8). It is believed that
the risk of radiation induced cancer in
pediatrics are about 10 times more than in
adults received identical dose of ionizing
radiation (8-10). Therefore it is essential
that when medical imaging the radiation
dose kept as low as reasonably achievable
(ALARA) and follow a safety guideline by
which to protect patients from the potential
harm (11-16).

Gonad shielding has been recommended for
patients undergoing pelvic x-ray since
1950s (3, 17-19). The significant gonad
dose reduction of 95% for the boys and 50%
for the girls has been reported following
adequate gonad shielding (20, 21). Gonad
shields were traditionally placed in the
midline of the pelvis, on the scrotum region
for the males and on the true pelvis (basin
pelvis) for the girls. According to the
protocol (21, 22), gonad shield should
completely covered the scrotum region of
the boys and the true pelvis of the girls as
such shielding does not compromise
diagnostic information of the image. Due to
the exteriorize position of the testes,
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shielding may be satisfactory. In contrast,
due to the ovaries cannot be easily located
using the external anatomical landmarks;
their shielding is frequently suboptimal
(23). Liakos et al. (23) conducted a
retrospective study on 62 pelvic x-rays of
females and reported that 61 (98%) of
which had incorrect positioning of the
shield. However appropriate shielding the
gonads during pelvic x-ray examinations
has been recommended in some literatures
(17). The aim of this study was to contribute
to the evidence on the prevalence of gonad
shielding and to determine whether gonad
shielding is an effective method to decrease
the radiation exposure to the gonads in
pediatrics referred for pelvic x-ray.

2- MATERIALS AND METHODS

Following study approval by the
University  Ethics  Committee, We
retrospectively retrieved data from the
digital image library of ten x-ray
departments at Khuzestan provience to
identify pediatric under 15 years old who
underwent pelvic x-ray (anteriorposterior-
AP view) during 1 January 2016 to 1 June
2016. All the images were reviewed for the
probable evidence of gonad shield. If there
was evidence of shielding, the accuracy
positioning of the shield was also
investigated. For consistent, all images
were reviewed by a single assistant
radiologist. According to the protocol (2,
18, 24), gonad shielding is perfect if
completely concealed the true pelvic of the
girls and the scrotum region of the boys,
without concealing pelvic anatomy.
Positioning of the shields in boys and girls
was compared by independent t-test.

3-RESULTS

The images database search result in
1745 pelvic x-rays (942 girls and 803 boys)
of 1670 patients (895 girls and 775 boys) of
which the shield was present in 51 (5.41%)
radiographs of girls and 132 (16.43%)
radiographs of boys and was completely
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omited in 1562 (89.5%) radiographs. For
girls, of 51 radiographs which have
evidences of shielding, the shields has
adequate positioning in 8 (15.68%)
radiographs and in the remaining 43
radiographs, the shield has small size in 2
(3.92%) radiographs, too big in 6 (11.76%)
radiographs and in 35 (68.62%)
radiographs, the shield had incorrect
placement. In comparision, for boys, of 132
shielded radiographs, the shield has
accurate positioning in 59 (44.69%)
radiographs, partially protected the testes in

15 (11.36%) radiographs, partially
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concealed the bony stractures in 46
(34.84%) radiographs and substantially in
12 (9.09%) radiographs. When images were
reviewed, we found that retakes of the
examination was required in 11 (21.56%)
radiographs of girls and 14 (10.6%)
radiographs of boys; due to the shield has
concealed the diagnostically criteria of the
pelvis (Figure.l). In all, gonads were
irradiated with ionizing radiation in 1629
(93.35%) radiographs due to absence or
inaccurate gonad shield placement which
were more common in girls than in boys
(P<0.05).

| Girls
O Boys

21.56

10.60

Accurate positioning  Retakes required
of the shield when  when the sield was

the sield was present present

Fig.1: The prevalence, accurate positioning of the shield and repeat rate of gonad shielding in girl and
boy subjects

4- DISCUSSION

In this study we demonstrated that
gonad shielding is not an effective method
to address ALARA in girls undergoing
pelvic x-ray. Our data showed that of 51
images where gonad shields was present;
only 8 (15.68%) images were likely to
provide protection to the gonad without
concealing pelvis anatomy. In comparison,
of 132 shielded radiographs in boys, the
shield has accurate positioning in 59
(44.69%) radiographs. Also due to mal-
positioning of the shield, retakes of the
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examination were required in 11 (21.56%)
radiographs of girls and 14 (10.6%)
radiographs of boys. Our results are in good
agreement with ones reported by Frantzen
et al. (2012) (25) and Warlow et al. (2014)
(3) in which the radiographs had incorrectly
positioning of the shield in 91%, 94% in
girls and 66% and 41% in boys,
respectively. In a similar study Frantzen et
al. (2012) (25) reported because an
important anatomical landmark  was
obscured, retakes of the exposure were
required in 28% of girls and 4.14% of boy
radiographs. Our results are comparable
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with previous studies (Figure-2). It seems
that accurate positioning the shield is a
problematic issue during pelvic Xx-ray,
especially in obese patients and/or when
clothe is in place (21). Another challenge is
that the ovaries have a misguiding anatomy
with variable positions in the pelvis (26-
28).

A study by Bardo et al. (2009) (27) revealed
that the ovaries are located far from the
mid-sagittal line and almost always
positioned laterally in the pelvis; hence
complete ovaries protection needs shielding
the entire of pelvis and clear that it is not
consistent in practice. In other words,
despite accurate positioning of gonad
shields in 8 (15.68%) radiographs, yet it is
uncertain that the shield has provided
complete protection to the ovaries.

It seems that gonad shielding during
pediatric girls pelvic x-ray may not be
justifiable. Despite of 132 shielded
radiographs in boys, the shield has
concealed the anatomical landmarks in 46
(34.84%) radiographs, but retakes were not
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required in 32 (70%) of them due to the
shield has partially concealed the bony
structures.  Inaccurate gonad  shield
placement in boys mainly originates from
the lack of confidence or skills of
radiographers that can be improved by
better practical training. According to the
results of this study and currently published
literatures (3, 23, 25, 29-32), gonad shields
were  frequently incorrectly  placed,
especially in girls. Inaccurate positioning of
the shield may obscure anatomy of interest
and result in increased radiation exposure to
the patients followed by repeat of the
examination (3).

Considering recommendation of the ICRP
publication 103 (33) that state “any
decision that alters the radiation exposure
situation should do more good than harm”,
we no longer advocate of gonad shielding
during girls pelvic x-ray. However for boys
its efficacy depends on the skill and effort
of radiographers in accuracy gonad shield
placement that lies in implementation
continually on the job practical training.
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Fig.2: Inaccurate positioning of the gonad shield in male and female subjects according to the various
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studies
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4-1. Limitations of the study

The main limitation of this study was
retrospective analysis of data in which it
may not include the images that may have
been rejected and repeated by the
radiographer due to mal-positioning of the
shield in the initial image (3). Furthermore,
the age of patients was not recorded for
some x-rays that were excluded from the
study.

5. CONCLUSION

The current methods of gonad shielding
in girls pelvic x-ray is not effective nor is
justifiable. However in boys it is
controversial and depends on the skill and
effort of radiographers.
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