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INTRODUCTION

Weaning from mechanical ventilation is not only an art but there
is also science to it. It is defined as a gradual or sudden decrease in
respiratory support. Weaning can begin from the time itself patient
is put on mechanical ventilation. There are two components of
weaning success, one is successful completion of a spontaneous
breathing trial (SBT) and the second is successful extubation.'2

Characteristics of patients admitted to ICU requiring invasive
ventilation are unique such as the presence of comorbidities
(cardiovascular, respiratory, renal, abdominal, neurological, or
endocrine) with reduced physiological reserve further complicated
by an acute illness."? There is a subset of patients who develop
metabolic derangements during their ICU stay who need careful
addressing of these parameters before attempting weaning.
Although mechanical ventilation seems to be useful in reducing the
work of breathing and improving gas exchange in the acute phase
of iliness, if the process of weaning is not initiated early it can result
in dysfunction of the key muscle of respiration, i.e., diaphragm.3

Weaning classifications are International Consensus Conference
(ICC) and the newer classification system, weaning according to
the new definition (WIND).*®> These classifications are based on
spontaneous breathing attempts or SBTs, the number of days taken
for weaning or weaning was not possible at all. The majority of
ICU patients can be classified into simple weaning where a single
attempt of spontaneous breathing results in successful extubation.
The other two categories are difficult and prolonged constituting
around 20% of ICU patients. WEAN SAFE study showed that only
65% of the patients were weaned at 90 days.®

Routine weaning criteria are rapid shallow breathing index
(RSBI), PO,/FiO, ratio, positive end-expiratory pressure (PEEP), and
tidal volume.? There are several limitations to the use of RSBl and
with <105 index, patients still have a significant risk of weaning
failure.”

With the use of ultrasound, evaluation of lung, pleura, dia-
phragm, and cardiac function before weaning is possible.2 This can
help in addressing various causes for weaning failure. The question
remains should we do an ultrasonography evaluation for all the
patients before attempting an SBT? This strategy is not only difficult
to execute but requires training the ICU team for this extensive
sonographic evaluation. Among these various parameters, different
studies have shown different cut-off values, and interpretation of the
measurements for a particular patient could be difficult.®

How about ultrasonography of the diaphragm? The diaphragm
isanimportant muscle of inspiration. Ultrasonographic evaluation
of diaphragmatic dysfunction has shown to be useful in predicting
weaning.? Systematic review and meta-analysis by Qian Z et al. of
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11 studies showed the use of diaphragm excursion and diaphragm
thickening fraction were useful in predicting weaning.? One of the
limitations was the high heterogeneity among the trials included.
A similar finding was observed in a systematic review of 20 studies
by Zambon et al.!

As patients develop diaphragmatic dysfunction, there will be
recruitment of intercostal muscles to support respiration. There is
agrowing interest in evaluating parasternal intercostal muscles by
ultrasound. Parasternal intercostal muscles are activated during
inspiration and changes during inspiration and expiration can help
in predicting weaning."" Dres et al, described parasternal muscle
thickening fraction as inversely related to the level of pressure
support. A higher thickening fraction was observed in patients
with diaphragmatic dysfunction.'?

An article published in the current issue of the IJCCM by
Ramaswamy et al., describes the use of parasternal intercostal
muscle thickness for predicting weaning success. This was a
single-center study of 60 patients.'> Ultrasonographic evaluation of
parasternal muscle was performed before and after SBT using the
high-frequency probe with M mode. Parasternal muscle thickness
was measured during inspiration and expiration and thickening
fraction was calculated. Parasternal muscle thickening fraction had
an excellent discriminatory power in predicting weaning outcome
(AUC0.8750, 95% Cl: 0.73576-1.0). The strengths of this study include
evaluation of parasternal intercostal muscle was feasible in all the
patients. Probably parasternal intercostal muscle ultrasound is an
effective tool with the steep learning curve.

This article also mentions 11 patients who failed SBT the reasons
being poor cardiac reserve and neuromuscular weakness. In these
patients use of cardiovascular ultrasound to evaluate diastolic
function can help in determining a weaning strategy.

We suggest for successful weaning we need to classify patients
into three categories neuromuscular, cardiovascular, and respiratory
causes.
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In the first subset of patients due to low Glasgow coma scale
(GCS) or associated neuromuscular illness, the outcome of SBT may
not ensure successful extubation. The weaning strategy will be
largely driven by the need for a secured airway for airway protection
or ventilator assistance to ensure adequate alveolar ventilation in
patients with neuromuscular illness.

The second category is patients with cardiovascular comor-
bidities, or during weaning patients have developed pulmonary
edema. In this subset before attempting weaning, evaluation of
cardiovascular function in particular diastolic dysfunction and
cumulative fluid balance is essential.’* Also, the type of SBT will have
implications in determining weaning success. In selected patients, the
use of SBT with T piece will be useful in unmasking cardiac dysfunction
induced during weaning.

The third category of patients where the respiratory system is
predominantly affected such as patients with Chronic Obstructive
Pulmonary disease (COPD). The presence of auto-peep can affect
the success of SBT. Hence weaning with pressure support and use
of prophylactic non-invasive ventilation (NIV) are the proposed
strategies.'”

We believe an individualized approach is required in deter-
mining the type of SBT and the type of ultrasonographic evaluation
specific to patient characteristics to ensure weaning success.
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