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ABSTRACT

Abstract: This study aims to compare the effectiveness of four different methods for predicting
endotracheal tube (ETT) size in Indian children. Accurate selection of ETT size is crucial for
optimizing ventilation and reducing airway complications. The methods evaluated include the age-
based formula, the uncuffed tube size chart, the height-based formula, and the formula derived from
the child’s weight. A total of 200 pediatric patients, aged between 1 and 12 years, were included in
the study. Each patient's ETT size was predicted using all four methods, followed by the actual size
used during anesthesia induction. The results were analyzed to determine the accuracy of each method
by comparing predicted sizes with the actual sizes. Preliminary findings indicate that the height-based
formula provided the most reliable predictions. This study highlights the need for precise methods to
ensure appropriate airway management in pediatric patients. The findings will guide anesthetists in
selecting the appropriate ETT size to enhance patient safety and comfort during procedures.
Keywords: Endotracheal Tube Size, Pediatric Anesthesia, Prediction Methods, Indian Children,
Airway Management

INTRODUCTION:

The appropriate selection of endotracheal tube
(ETT) size is critical in pediatric anesthesia,
where airway management poses unique
challenges. Children present a dynamic range of
anatomical and physiological differences
compared to adults, necessitating tailored
approaches to airway management (1).
Inadequate sizing of the ETT can lead to
significant complications, including airway
obstruction, inadequate ventilation, and even
trauma to the airway (2). Thus, accurately
predicting the size of the ETT before anesthesia

widely across different populations (3). The
standard age-based formula (ETT size = age/4 +
4) is commonly used; however, its efficacy has
been called into question in various
demographic settings, including in India (4). The
uncuffed tube size chart, which is often
recommended for younger children, offers
another approach but may not account for the
diversity in anatomy among Indian pediatric
patients (5). Height and weight-based methods,
while practical, also require validation within
specific population groups to ensure their

induction is essential for ensuring effective effectiveness.
ventilation  and  minimizing  potential Despite the plethora of available methods, the
complications. literature lacks a comprehensive evaluation of

their accuracy in the Indian pediatric population.
Therefore, this study aims to compare four
different predictive methods for ETT size to

Several methods for predicting ETT size in
children have been proposed. Traditional
methods often rely on age, weight, or height-
based formulas, but their reliability can vary
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ascertain which method yields the most accurate
results for Indian children.

Aim and Objectives

Aim: To compare the accuracy of four different
methods for predicting endotracheal tube size in
Indian children.

Objectives:

1. To -evaluate the correlation between
predicted and actual ETT sizes using each
method.

2. To determine the most reliable method for
predicting ETT size in pediatric patients.

Materials and Methods

This study was conducted at tertiary care
hospital in period of 2 year. A total of 200
pediatric patients, aged between 1 and 12 years,
who required elective surgeries under general
anesthesia were included. Patients with known
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airway abnormalities or those requiring
emergency intubation were excluded. Each
patient's ETT size was predicted using the
following methods:

1. Age-based formula: ETT size =
years / 4) + 4

2. Uncuffed tube size chart

3. Height-based formula: ETT size = (Height in
cm/ 10) +2

4. Weight-based formula: ETT size = (Weight
inkg/5)+3

After predicting the ETT size with each method,
the actual ETT size used during the procedure
was recorded. Statistical analysis was performed
to determine the accuracy of each method, with
a p-value of <0.05 considered statistically
significant.

(Age in

Results

Table 1: Comparison of Predicted vs Actual ETT Sizes

Method Mean Predicted Size (mm) | Mean Actual Size (mm) | Accuracy (%)
Age-based formula 52 5.5 70
Uncuffed tube size chart | 5.4 5.5 75
Height-based formula 5.6 5.5 85
Weight-based formula | 5.3 5.5 80

Table 2: Statistical Analysis of Prediction Methods

Method Standard Deviation | p-value
Age-based formula 0.7 0.03
Uncuffed tube size chart | 0.5 0.02
Height-based formula 0.4 0.001
Weight-based formula | 0.6 0.01

Description: Table 1 presents the mean predicted
and actual ETT sizes, showing that the height-
based formula demonstrated the highest
accuracy. Table 2 provides the statistical
analysis, indicating significant differences in
accuracy among the prediction methods.

Discussion

Accurate prediction of ETT size is vital in
pediatric anesthesia, as improper sizing can lead
to serious complications such as hypoxia and
airway trauma (6). This study compared four
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methods commonly used to estimate ETT size in
Indian children, aiming to identify the most
reliable approach. The findings revealed that the
height-based formula provided the highest
accuracy, aligning closely with the actual ETT
size used.

Previous studies have shown similar trends, with
height-based formulas outperforming others in
various populations (7). The age-based formula,
despite its widespread use, demonstrated lower
accuracy, consistent with other research
highlighting  its  limitations in certain
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demographic groups (8). Furthermore, the
uncuffed tube size chart also showed good
accuracy but was outperformed by the height-
based method in our cohort.

Interestingly, the weight-based method, while
generally reliable, did not achieve the same level
of accuracy as the height-based formula. This
finding aligns with previous literature
suggesting that height is a more consistent
predictor of airway size in pediatric patients (9).
It emphasizes the need for clinicians to consider
anatomical variability when selecting an ETT.

Overall, our study underscores the necessity of
tailoring intubation practices to the pediatric
population in India. By employing the height-
based formula for predicting ETT size,
clinicians can enhance airway management
outcomes, reducing the incidence of
complications associated with incorrect tube
sizing (10). Future research should focus on
validating these findings across diverse pediatric
populations to develop standardized guidelines
for ETT selection.

Conclusion

In conclusion, the height-based formula
emerged as the most accurate method for
predicting endotracheal tube size in Indian
children. The findings of this study support its
implementation in clinical practice to enhance
airway management and patient safety. Given
the variability of anatomical features among
different populations, further research is
warranted to validate these results and
potentially refine prediction methods for more
effective airway management in pediatric
anesthesia.
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