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Introduction

The recruitment maneuver (RM) is a transient increase
in trans-pulmonary pressure to reopen collapsed alveoli.
During mechanical ventilation, mucus could be dis-
placed toward the lungs, driven by the inspiratory flow,
via a two-phase gas-liquid flow mechanism [1].

Objectives

We evaluated, in an animal model of primary acute
respiratory distress syndrome (ARDS), the effects of dif-
ferent RMs on the displacement of respiratory secre-
tions, gas exchanges, and respiratory system elastance
(Ers).

Methods

Seven pigs (34 + 1.8 Kg) were intubated and mechani-
cally ventilated. Animals were challenged into the lungs
with P.aeruginosa to develop ARDS. After 48 hours
from bacterial inoculation, we applied, in a randomized
sequence, four different RMs: 1) extended sigh, in
volume control (VC) mode, through stepwise incre-
ments of 5 cmH,O of positive end expiratory pressure
(PEEP), every 30 sec, up to 40 cm H,0; 2) maximal
recruitment strategy, in pressure-control (PC) mode,
starting with PEEP of 25 and driving pressure of
15 ¢cmH,0, then sequential increments of 5 cmH,O of
PEEP, every min, up to 35 cmH,0; 3) sustained inflation,
through continuous positive airway pressure held at
40 cm H,O for 30 sec; 4) sudden increase in driving
pressure and PEEP in PC-mode, through an increase of
PEEP to 16 and driving pressure to 24 ¢cmH,O for
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90 sec. A 1-hour washout period was allowed between
interventions. At baseline, and throughout each RM,
mucus transport was assessed through fluoroscopic
tracking of radiopaque disks, insufflated into the air-
ways. Mucus clearance velocity (MCV) was computed.
Positive and negative MCV values describe mucus mov-
ing toward the glottis and lungs, respectively. After 15
min from completion of each RM, arterial partial pres-
sures of oxygen/inspiratory fraction of oxygen and car-
bon dioxide (Pa02/F;02 and PaC02), and Ers were
assessed and adjusted per baseline values.

Results

At baseline, animals were ventilated with respiratory rate
of 40 + 10 breaths/min, tidal volume 260 *+ 14 mL, and
PEEP 8.5 + 0.5 cm H,0O. As a result, Pa02/F;02 and
PaC02 were 277 + 100 and 51 + 13 mmHg, respectively.
The effects of RMs on MCV, Ers, Pa02/F;02 and PaC02
are reported in table 1. MCV, during RMs that either
improved or impaired Pa02/F;02, was 0.0 + 0.5 and
-0.2 + 1.0 mm/min, respectively (p = 0.591).

Conclusions

In a model of primary ARDS, we found that different
methods to recruit the lungs produce similar results on
gas exchanges and Ers, but consistently impair mucus
clearance. Likely, the distinctive inspiratory airflow pat-
terns generated by RMs are major culprit in these
findings.
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Table 1

Baseline Extended Maximal Sustained  Sudden increase driving P-value

sigh recruitment inflation pressure and PEEP
strategy

Mucus Clearance (mm/min) 22+24 03+09 -02+09 -03+06 -01+£0.7 0.021
Incidence of mucus moving toward lungs (%) 0 50.0 57.1 80.0 57.1 0.013
Respiratory System Elastance After-Before NA -58+35 -90+89 4.1 + 3.1 -36 +39 0.124
recruitment maneuver (cm H20/L)
Pa02/Fl02 After-Before recruitment maneuver NA 41 +£631 28+£458 136 £423 -22+416 0.937
(mmHg)
PaC02 After-Before recruitment maneuver NA 69+78 39+74 6.7 £ 136 18 +£40 0616
(mmHg)

[Effects of recruitment maneuvers]
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