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110 Chapter 6

apneas or bulbar muscle dysfunction with airway collapse. The PEEP can decrease the
work of breathing by relieving the effort required 1o reverse the expiratory flows associated
with air trapping, thus countering the auto-PEEP . effect. In general, depending on settings,
the work of breathing can be equally decreased during pressure-cycled and volume-cycled
mechanical ventilation.*® Because palients cannot air-stack when using pressure-cycled
ventilators, their long-term use in patients with NMD is suboptimal unless the patient is
equipped with the means to expand the lungs and assist the cough.

Currently available pressure-cycled ventilators can weigh as little as 5.5 1b. They are
becoming lighter, smaller, and more quiet. The Harmony, for example, weighs only 2.5 kg,
operates quietly, and can provide IPAP up to 30 cmH,O. It uses only 10% more amperage
than typical portable volume-cycled ventilators and can operate most of the day on a fully
charged external battery, The ResMed VPAP-STII is 1 kg heavier but provides IPAP up io
40 emH,0 and therefore may be more usetul for deep insufflation therapy in patients who
do not have Cough Assist devices or volume-cycled ventilaiors and who are unable to air-
stack via a manual resnscitator. These machines are useful for air delivery without high-
and low-pressure alarms. This feature can be an advantage or a disadvantage, depending
on the particulaf patient. Such devices do not have internal batteries, use more electricity
than volume-cycled ventilators, and, therefore, run for %horlur periods on an external bat-
tery source when they are equipped to do so.

The LTV-800 is a 12-pound, versatile, lap-top sized ventilator. Air flows are created by
turbine, and the ventilator can be volume- or pressure-cycled. The LTV-900, however, is
noisier than other volume-cycled ventilators, it is the most expensive portable ventilator on
the market, and frequent technical glitches have been reported. This and other small units,
however, may be ideal for patients who are able to walk despite ventilator dependence (see
Chapter 15} as well as for others whe need small, light units to optimize mobility,??

Air-stacking to facilitate coughing, to increase voice volume, and to expand the lungs
optimally is not possible with pressure-cycled ventilators. Depending on the unit and lung
impedance characteristics, most patients cannot obtain the minimal 1.5 L insuiflation vol-
umes generally needed for an effective assisted cough.*® In addition, despite increases in
minute ventilation and reductions in réspiratory effort, PIP + PEEP does not always reduce
PaCO;—perhaps because of the carbon dioxide rebreathing inherent with the standard ex-
halation device (Whisper-Swivel, Respironics, Inc., Murrysville, PA). With the fixed-re-
sistance exhalation Whisper-Swivel, the patient rebreathes air exhaled into the ventilator
tubing, as dead-space ventilation is increcased.*! Elimination of rebreathing would require a
completely unacceptable EPAP level of 8 cmH,;0. The problem can be solved by using
nontebreather valves and exhalation plateau valves. However, nonbreather valves can-mal-
function if valve materials stiffen or secretions become impacted within it, and exhalation
plateau valves are not yet commercially available. A generally better alternative is to
switch to volume-cycled ventilation at appropriate settings. The use of PIP + PEEP by
clinicians with little experience in noninvasive aids almost invariably leads to failure to-in-
tervene appropriately during intercurrent chest infections,

CONVENTIONAL EXTUBATION

Like any emergency department patient presenting with respiratory distress, intubated pa-
tients using ventilatory support typically receive supplemental oxygen along with bron-
chodilators, mucolytics, chest physical therapy, and, possibly, sedation. Ventilator-weaning
attempts are made with some combination of assist-conirol ventilation, SIMV, pressure sup-
port, PEEP, and supplemental oxygen. Occasionally, periods of ventilator-free breathing are
tried with the patient receiving CPAP or oxygen and humidification by T-piece. With these
approaches, “weaning schedules” are imposed on the patient. This approach usually involves
one of two problems: either it canses anxiety becavse the patient is not ready to breathe




