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Abstract:

Background: Weaning from prolonged mechanical ventilation in post-traumatic ARDS patients remains a
clinical challenge. Traditionally, weaning criteria often fall short in accurately predicting success.

Objective: To compare the efficacy of ultrasound-based weaning criteria versus conventional clinical
parameters in patients ventilated for extended durations due to post-traumatic ARDS.

Methods: A prospective comparative study was conducted over 11 months at MKCG Medical College,
Berhampur, involving 180 patients. Patients were divided into two groups: one assessed by ultrasound-based
diaphragmatic and lung criteria, the other by conventional clinical parameters.

Results: The ultrasound group showed a significantly higher first-attempt weaning success rate (84.4% vs.
68.8%, p=0.01), shorter ventilation duration, and reduced ICU stay.

Conclusion: Ultrasound-based criteria provide a more accurate and efficient approach for weaning in post-
traumatic ARDS patients, offering improved outcomes over conventional methods.
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Introduction

In the treatment of patients recuperating from acute demonstrated promise in more accurately

respiratory distress syndrome (ARDS), weaning
them off mechanical ventilation is an essential
phase, especially for those who have received
prolonged ventilatory support after experiencing
trauma [1]. Clinical, physiological, and gas
exchange metrics, such as arterial blood gas
analysis, tidal volume, respiratory rate, and rapid
shallow breathing index (RSBI), are frequently the
foundation of traditional weaning techniques [2,3].
These conventional standards, however, might not
accurately capture the underlying diaphragmatic
and lung mechanics, which could result in
unsuccessful or postponed weaning attempts [4].

Because it provides a dynamic and real-time
evaluation of lung aeration and diaphragmatic
performance, bedside ultrasonography has become
a viable adjunct in critical care in recent years [5].
Lung ultrasound score (LUS), diaphragm thickness
fraction (DTF), and diaphragmatic excursion are
examples of ultrasonic measures that have
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forecasting good weaning outcomes [6]. This is
particularly important for patients with post-
traumatic ARDS, since their recuperation is made
more difficult by prolonged immobilisation and
diaphragmatic ~ dysfunction brought on by
ventilators [7,8].

The purpose of this comparison study is to assess
how well ultrasonic criteria work in comparison to
traditional weaning measures in patients with post-
traumatic ARDS who have been on ventilators for
prolonged periods. The study aims to ascertain if
the incorporation of ultrasonography might
improve patient outcomes and decision-making
during the weaning process by evaluating the
predictive value of these two methods.

Materials and Methods

Study Design and Setting: This prospective,
comparative observational study was conducted in
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the Intensive Care Unit (ICU) of MKCG Medical
College, Berhampur, over a period of 11 months.

Study Population: The study included adult
patients diagnosed with post-traumatic acute
respiratory distress syndrome (ARDS) who were on
mechanical ventilation for a prolonged duration
(defined as >7 days). A total of fewer than 200
patients were enrolled based on eligibility criteria.

Inclusion Criteria:

e Age>18 years

e Diagnosed with post-traumatic ARDS as per
Berlin criteria

e Required invasive mechanical ventilation for
>7 days

e Hemodynamically stable at the time of
weaning trial

Exclusion Criteria:

Pre-existing neuromuscular disorders
Known diaphragmatic paralysis
Pregnancy

Patients who declined consent

Study Groups: Patients were randomly assigned to
two groups:

e Group A (Ultrasonic Criteria Group):
Weaning decisions were guided using
ultrasound-based parameters, including
diaphragmatic excursion (measured in cm),
diaphragm thickening fraction (DTF, measured
in %), and lung ultrasound score (LUS).

e Group B (Conventional Criteria Group):
Weaning was guided by standard clinical
parameters such as rapid shallow breathing
index (RSBI <105), tidal volume (>5 mL/kg),
respiratory rate (<35/min), SpO2 >90% on FiO:
<0.4, and stable arterial blood gases.

Ultrasound Protocol: A standardized bedside
ultrasonography was performed using a high-
frequency linear probe for diaphragmatic
assessment and a convex probe for lung aeration
scoring. Diaphragmatic excursion >1 ¢cm and DTF
>30% were considered favorable for weaning.
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Weaning Protocol: All patients underwent a
spontaneous breathing trial (SBT) for 30-120
minutes based on the respective group’s criteria.
Successful weaning was defined as maintaining
spontaneous respiration for at least 48 hours after
extubation without ventilatory support.

Data Collection and Analysis: Demographic
details, clinical parameters, ultrasound findings,
duration of ventilation, success or failure of
weaning, and ICU stay were recorded. Data were
analyzed using appropriate statistical tools. A p-
value of <0.05 was considered statistically
significant.

Results

Each of the 180 patients who were enrolled in the
trial had 90  volunteers. = Demographic
characteristics that were comparable between the
two groups included age, gender, and baseline
severity levels. 76 patients (84.4%) in the
ultrasonic criteria group (Group A) and 62 patients
(68.8%) in the conventional criteria group (Group
B) were successfully weaned following the initial
spontaneous breathing trial (SBT). The weaning
success rates varied in a statistically significant
way (p=0.01). Compared to Group B (13.6 + 2.7
days), Group A had a significantly shorter mean
duration of artificial breathing before effective
weaning (11.2 + 2.3 days). Additionally, Group A
saw a lower rate of reintubation within 48 hours
following extubation (6.7%) than Group B
(13.3%). Additionally, the ultrasonic group's ICU
stay was shorter (mean 15.5 &+ 3.2 days) than that of
the conventional group (18.1 =+ 3.8 days).
Ultrasonic measurements such as diaphragmatic
excursion >1 cm and diaphragm thickening fraction
>30% showed a substantial predictive value for
successful weaning, with a sensitivity of 89% and
specificity of 78%. According to these findings,
patients with post-traumatic ARDS spend less time
in the critical care unit and on mechanical
ventilation when ultrasound-based criteria are used,
and the weaning success rate is significantly
increased.
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Figure 1: The pie chart showing the comparison of successful and failed weaning outcomes between the
ultrasound and conventional groups

Discussion

This study shows that in post-traumatic ARDS
patients who were ventilated for an extended
period, ultrasound-based criteria greatly increase
the weaning success rate. When compared to
patients evaluated using traditional weaning
parameters, those evaluated using diaphragmatic
excursion and diaphragm thickening fraction via
bedside ultrasonography had a tendency towards
lower reintubation rates, shorter mechanical
ventilation and intensive care unit stays, and higher
first-attempt weaning success. These results add to
the mounting evidence that lung aeration and
diaphragmatic function are important factors in
weaning outcomes and that ultrasound evaluation
of these processes predicts weaning readiness more
accurately than conventional techniques. These
results are supported by several earlier
investigations. According to Ferrari et al. (2014),
diaphragmatic  ultrasonography was a good
indicator of weaning effectiveness, and persistent
extubation was strongly correlated with DTF >30%
[9]. Additionally, DiNino et al. (2014) showed that
higher weaning failure was linked to diaphragmatic
dysfunction detected by ultrasonography [10].
Similar to this, Soummer et al. (2012) found that
the lung ultrasonography score was a better
predictor of post-extubation suffering than
conventional indicators [11].

To confirm these results and provide standardised
ultrasound-based  weaning  regimens, more
multicenter trials with bigger and more varied
patient populations are required. Predictive
accuracy could be further improved by integrating
automated diaphragm function analysis with Al and
machine learning [12,13]. Furthermore, in complex
circumstances, integrating ultrasonography with
other cutting-edge imaging or physiological
monitoring methods may improve weaning
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decisions. The single-center methodology and
small sample size of this study may have limited
how far the results can be applied. Inter-observer
variability may be introduced in ultrasonographic
measurements due to operator dependency.
Additionally, the study only examined post-
traumatic ARDS patients, which may not be
representative of other ICU groups, and long-term
results following extubation were not evaluated.

Conclusion

Ultrasound-based criteria offer a more reliable and
accurate method for predicting successful weaning
in patients with post-traumatic ARDS who have
undergone prolonged mechanical ventilation.
Compared to conventional clinical parameters,
diaphragmatic and lung ultrasound assessments are
associated with higher weaning success, reduced
ventilator dependency, and shorter ICU stays,
indicating that bedside ultrasonography can serve
as an effective tool in guiding weaning strategies in
critically ill patients.
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