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Abstract

Background: Erect chest digital radiography (DR) in pediatric patients aged 2-14 years
at the Radiology Department, Jainad narendra Hospital, has shown a continuous
increasing trend annually. Excessive radiation exposure poses significant risks to
children, whose cells are highly radiosensitive, potentially leading to DNA damage,
cellular mutations, and long-term cancer development.

Objectives: 1) To determine the maximum, minimum, and mean entrance surface
dose (ESD) from erect chest radiography in children; 2) To analyze factors influencing
radiation dose received.

Methods: A retrospective descriptive study collected data from 96 pediatric patients
(32 per age group: 2-4, 5-9, 10-14 years) between July 1 and September 30, 2025,
from PACS and medical records. Examinations used a Samsung XGEO GU 60A digital
X-ray unit. Data recorded included sex, age, weight, height, BMI, chest thickness, SSD,
kVp, mAs, DAP, and collimation. Analysis employed descriptive statistics (range, mean
+ SD, 75th percentile) and Pearson correlation (r).

Results: Mean ESD across the three age groups (2-4, 5-9, 10-14 years) ranged from
0.05-0.07 mGy (+0.02), with 75th percentiles of 0.054, 0.077, and 0.087 mGy,
respectively within national Diagnostic Reference Levels (DRLs; 0.06-0.12 mGy).
However, 3 cases (1 per group) exceeded limits (0.11-0.15 mGy) due to high patient
weight, chest thickness, and mAs. Strong correlations (r > 0.5) were found with mAs
(0.83-0.84), chest thickness/SSD (0.55-0.78), weight (0.58-0.72), and BMI (0.51-0.70).
Moderate correlations (r = 0.13-0.38) occurred with kVp, collimation, and age; height
showed no correlation (r = 0.15).

Conclusion: To optimize pediatric chest radiography, exposure parameters (kVp/mAs)
should be adjusted based on these risk factors, adhering to ALARA principles to
minimize unnecessary radiation and prevent doses exceeding reference levels.

Keywords: Chest radiography, entrance surface dose, diagnostic reference levels
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