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Dear Editor,

500+
Airway closure affects approximatively one-third of _,§,' 400+
patients with acute respiratory distress syndrome (ARDS) 2 so6
undergoing mechanical ventilation in the absence of spon- 3 e
taneous breathing [1, 2]. When this phenomenon is % 200 9 cmH,0
present, airways collapse during expiration; therefore, end- B o,
expiratory pressure at airway opening (although measured £

during an end-expiratory occlusion) is not equilibrated ° 5 é > T 3 &
with alveolar pressure, and tidal inflation starts only when
an airway opening pressure (AOP) is overcome. Airway
closure leads to misinterpretation of static respiratory Expiration Inspiration
mechanics and makes actual end-expiratory alveolar pres-
sure (and end-expiratory lung volume) independent from
set PEEP, if this is lower than the AOP [3]. Moreover, air-
way opening and closing may yield bronchiolotrauma,
which can contribute to lung injury [1, 4, 5].

The exact cause of airway closure is not known, but its
occurrence seems related to surface tension modifica- e -
tions (i.e. gas—liquid interfacing) in terminal bronchioles Fig. 1 Top: respiratory system pressure-volume curve recorded dur-
favored by surfactant depletion, and to aeration loss caus- ing low-flow inflation (5 I/min) after prolonged exhalation, starting

ine functi 1 idual ity to d bel iti from atmospheric pressure. The profile of the curve suggests airway
Ing functional residual capacity to decrease below a criti- closure with AOP =9 cmH,0. At airway pressure values lower than

Elastic Pressure [cmH,0]

cal ‘closing volume’ of the airways [3, 6, 7]. Airway closure the AOP, no gas is inflated in the lung due to complete collapse of the
is diagnosed on the respiratory system pressure—volume airways [1]. Pressure and flow signals were acquired (200 Hz) through
(P-V) curve recorded during low-flow inflation, that a heated pneumotachograph (Fleisch n 2) placed at the Y-piece. Vol-

ume was calculated as digital integration of flow signal over time. All
signals were offline analyzed with a dedicated software (ICU lab, Bari,
Italy). Bottom: fiberoptic view of basal segmental bronchi of the left
lower lobe; the pressure—volume pattern indicating airway closure
was accompanied by third-level bronchial collapse during expiration

shows a pronounced lower inflection point correspond-
ing to AOP (Fig. 1, top). Although this phenomenon has
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been confirmed by electrical impedance tomography [8],
the anatomical site where the airways collapse is not fully
understood.

In June 2019, a 65-year-old woman (height 167 cm,
body mass index 29 kg/m?) developed pneumonia-
induced severe ARDS on day 4 after emergency sur-
gery due to cancer abscess of the uterus. Under invasive
mechanical ventilation, continuous sedation and paraly-
sis (volume-controlled ventilation: tidal volume 400 ml,
respiratory rate 20 breaths/min), she exhibited total
PEEP =5-cmH,0 and plateau pressure 19 =cmH,0O, with
set PEEP =0 cmH,O (Fig. E1). On the P-V curve, airway
closure was diagnosed and AOP of 9 cmH,0 identified
(Fig. 1, top). Using fiberoptic bronchoscopy (performed
with set PEEP=0 ¢mH,0), we observed a relationship
between the P—V curve pattern of airway closure and the
evidence of third-order bronchial collapse (Fig. 1, bot-
tom). This particular behavior was confirmed in other
regions of the bronchial tree (Fig. E2), and we noticed
that it was associated with the presence of mucus, which
is consistent with gas—liquid interfacing being an impor-
tant factor favoring airway collapse [9]. Coherently with
airway closure pathophysiology, the phenomenon disap-
peared as PEEP was raised to overcome the AOP.

Although airway closure seems to mostly involve ter-
minal bronchioles [6], these observations indicate that
it may be associated to some degree of collapse also in
upper bronchi. This suggests that inflammation and
patient’s individual characteristics may promote airway
closure not only in the bronchioles, but also in more
proximal regions of the bronchial tree [10].
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