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Results

The median radiation dose measured in the 
front of the shield was 33.7 mrad, while the 
median radiation dose measured behind 
the shield was 33.4 mrad. The median 
absolute dose reduction demonstrated a 
statistically significant decrease of 1.01 
mrad (p=0.02) behind the shield, with an 
interquartile range of -0.93 to 2.79 mrad. 
The trend did not significantly vary by 
technologist. There were no statistically 
significant trends based on patient age, 
weight, weight percentile for age, exam 
type, mA, or kVp.   

 

Conclusion

Using a pelvic shield results in a 
statistically significant reduction in 
radiation dose behind the shield during 
chest radiography. However, the 
median dose reduction of 1.01 mrad 
was 3% of the total median dose and is 
equivalent to 1 day of natural 
background radiation exposure. 
Therefore, the difference in radiation 
dose in front of and behind the lead 
shield may be statistically but not 
clinically significant. Additionally, the 
variation between exams was large, 
with approximately 1/3 of the exams 
recording an increased dose behind the 
lead shield. The long-held assumption 
that lead shielding provides marked 
radiation dose reduction should be 
reconsidered, as the effective dose 
difference may be negligible and not 
clinically important. 

Materials and Methods

Introduction

Lead shields have been used for decades 
to reassure patients and clinicians that 
radiosensitive areas (e.g., gonads, 
thyroid) are protected during radiography. 
Despite this common practice, supporting 
data have been limited and conflicting. 
Further examination of this practice is 
warranted to improve patient safety. The 
purpose of this study was to measure the 
effect of a pelvic lead shield on radiation 
dose during a chest radiograph.   

Figure 3: Absolute dose reduction. Y- axis: 
Frequency of differences between front and back 
radiation dose. X- axis: difference in radiation dose 
between the front and back dosimeters.  Figure 2: Radiation dose recorded from dosimeters  

on the front of the lead shield compared with 
radiation dose recorded from dosimeters on the 
back of the lead shield
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Research Question

Summary

In pediatric patients who receive a chest 
x-ray, does the use of an abdominal lead 
shielding outside of the direct radiation 
beam lower the amount of radiation 
exposure received by the patient?

This was an observational study at a 
single institution. Research was approved 
by an independent review body (IRB). No 
interventions were performed, and Ethical 
Requirement of Research Ethics Board 
approval for this project was formally 
waived by the institution. 

For 50 consecutive pediatric chest 
radiographs, 2 nanoDot™ dosimeters 
were affixed to either side of the pelvic 
lead shield, which was placed according 
to existing protocols. After the exam, 
dosimeters were labeled with the position 
(in front of or behind the shield) and a 
patient identifier. Radiation doses from the 
dosimeters were measured and recorded 
along with the patient’s age, gender, 
weight, exam type (anteroposterior or 
posteroanterior), and technologist 
identifier. For a small subset of the exams, 
the mA and kVp were recorded.   

Figure 1: The Society for Pediatric Radiology

Table 1: Patient Population Characteristics, 
Exam Type frequency, medians and Inner 
quartile ranges for radiation dose and Absolute 
Difference between the front and back 
dosimeters

• Radiation dose reduction was 
statistically significant. 

• Median dose reduction of 1.01 
mrad was 3%, equivalent to 1 
day of natural background 
radiation exposure.

• Dose reduction may not be 
clinically significant. 

   

Variables Values
N=50

  
Age, years (median, IQR) 5.25 (1.10, 10.9)
Gender (male, %) 31 (62.0)
Weight, kg (median, IQR) 19.2 (9.6, 38.4)
Age Related Weight 
Percentiles, % (median, IQR)

64 (13, 83)

Exam Type (n, %)
AP
PA

 
23 (46.0)
27 (54.0)

Front: mrad (median, IQR) 33.7 (32.7, 35.7)
Back: mrad (median, IQR) 33.4 (31.8, 35.5)
Absolute Difference, mrad 
(median, IQR)

1.01 (-0.93, 
2.79)
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