
Tracheomalacia and bronchomalacia in
children: response to the ERS statement

To the Editor:

We welcome the timely publication of the European Respiratory Society statement on tracheomalacia and
bronchomalacia (TBM) in children [1], but are concerned that the definition of malacia used in the
statement may contribute to underdiagnosis in those older children with milder degrees of malacia whose
main symptom is exercise limitation [2]. Malacia in the statement is defined as an “arbitrary >50%
expiratory reduction in the cross-sectional luminal area during quiet respiration” diagnosed with the use of
multidetector computed tomography (MDCT); the authors cite seven references in support of their
definition. However, these references include: 15 children who were asked to “take a deep breath and then
blow all the way out and hold it” [3]; 18 patients aged 1 month to 17 years whereby those over 5 years
were asked to “blow their breath out and hold it” [4]; a description of protocol where the authors state
that “dynamic expiratory and coughing manoeuvres are generally more sensitive for detecting malacia than
end expiratory manoeuvres” and “we may ask the child to perform repetitive coughs in a supine position
in the scanner” [5]; a reduction in tracheal cross-sectional area of >31.6% as being diagnostic [6]; and,
finally, 23 infants all of whom were intubated and where malacia was defined as a reduction in airway
cross-sectional area >28% based on data from 10 adults with a mean age of 60 years with acquired TBM
diagnosed using forced expiratory manoeuvres [7, 8]. In other words, the protocols in these studies made
use of dynamic expiration rather than quiet respiration when the child was older than 5 years, was not
sedated and was not intubated. During quiet breathing in children with normal airways, intraluminal
airway pressure does not fall below pleural pressure and airway collapse does not occur. In children with
milder degrees of malacia, a clinically significant reduction in cross-sectional airway area may not be
evident during quiet breathing and may occur only when pleural pressure is substantially greater than
intraluminal pressure as is the case during forced expiration or with cough [5]. It is likely that there is
overlap in the degree of collapsibility that is observed in the airways of healthy children and those with
TBM such that the significance of the degree of airway collapse observed should be interpreted in light of
the patient’s symptoms and signs, associated risk factors and lung function [5]. The authors state that
manoeuvres such as exercise, coughing, crying, feeding, forced expiration and the Valsalva manoeuvre may
aggravate malacia symptoms, but in older children with milder degrees of malacia, their symptoms may be
apparent only during these manoeuvres [9]. We suggest that controlled dynamic expiratory manoeuvres
may be more informative than quiet respiration when using MDCT or magnetic resonance imaging as a
substitute for flexible bronchoscopy in older, cooperative children undergoing investigation for suspected
TBM [10], or with symptoms of impaired exercise tolerance and asthma unresponsive to treatment [2].
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From the authors:

We thank S. Crowley and K-H. Carlsen for their interest in the European Respiratory Society task force
document on tracheomalacia and bronchomalacia (TBM) in children [1].

We agree that the definition of TBM is far from straightforward. The task force had to settle on a definition
of malacia based on a systematic review of the literature combined with expert opinions from various parts
of the world. The aim of the task force was to create a standard against which further work can be built.
This is a working definition to advance the field as opposed to a single, poorly accepted, strict definition.

Many definitions of TBM in both children and adults exist, including those based only on a shape
abnormality without any regard to a reduction in cross-sectional area [2]. Some include excessive dynamic
airway collapse (EDAC) in the definition but others exclude EDAC to prevent overdiagnosis [3, 4]. As
such, quiet breathing rather than forced coughing or Valsalva efforts in children is suggested to establish
the baseline dynamic structure. The manoeuvre described by S. Crowley and K-H. Carlsen is likely to
reveal EDAC rather than true cartilaginous tracheomalacia, although it is known that there is an overlap.
Even in adult medicine where there is substantially more data, such controversy exists [5].

The authors correctly state that the controlled dynamic expiratory manoeuvres can only be done in older
cooperative children. We were also mindful of the need in this paediatric statement to ensure that we did
not generate false-positive findings in infants where the issues of malacia are particularly prevalent [6].

If dynamic expiratory studies are done in older children, investigators will need to consider if this is
showing structural abnormities to the rings or EDAC. The subsequent correlation of these findings to the
clinical symptoms is, of course, another story.
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