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SCIENTIFIC ARTICLE

Failure of Self-Inflating Manual Resuscitator Due to the 
Presence of Dried Pulmonary Secretions

Armando Carlos Franco de Godoy 1

Summary: Godoy ACF – Failure of Self-Inflating Manual Resuscitator Due to the Presence of Dried Pulmonary Secretions.

Background and objectives: Self-inflating manual resuscitators (SIMR) are devices used to ventilate patients with ventilatory needs. These 
devices consist of a set of valves that work sequentially, and changes in their function may be harmful to patients.

Case report: During the use of SIMR, it was observed that the valve remained fixed due to the presence of dried pulmonary secretion, which 
made it impossible to ventilate the patient, but not manipulate the compressible unit.

Conclusions: This situation reaffirms that the resuscitator is a device that should be used by trained professionals because, although changes in 
functioning are rare, they can be potentially fatal.
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INTRODUCTION

Self-inflating manual resuscitators (SIMR) are devices used to 
provide positive pressure ventilation to patients requiring ven-
tilatory support. Among the clinical situations in which SIMR 
are used, we could mention cardiopulmonary resuscitation, 
and extra- and intra-hospital transport 1,2.

Self-inflating manual resuscitators cannot be regarded as 
simple devices, but rather a complex mechanism that consists 
of a set of valves that work sequentially to allow exhalation 
and entry of air in the respiratory system of the patient 3.

Self-inflating manual resuscitators may have three parts: O2 
reservoir(1), compressible unit(2), and patient connector(3). 
The O2 reservoir consists of a bag that receives the O2 flow 
and it is connected to the posterior portion of the compres-
sible unit; the compressible unit is the part manipulated by the 
operator to provide breathing assistance to patients; while the 
patient connector is where the resuscitation mask or the proxi-
mal portion of the endotracheal tube is connected (Figure 1).

To operate the SIMR, the operator compresses the com-
pressible unit, producing supra-atmospheric pressure in its 
interior, therefore making the disk-like valve(4) to block the 
ou tlet of the patient connector, directing air to the respiratory 
system; at the same time, the posterior valve(5) closes the 

outflow of air through the posterior portion of the compres-
sible unit. When the operator decompresses the compress-
ible unit, it generates a subatmospheric pressure inside, 
opening the posterior vale and aspirating ambient air or oxy-
gen from the O2 reservoir. Synchronically, the disk-like valve 
retracts until it reaches the protection plate of the patient 
connector(6), allowing the exhalation of air injected into the 
respiratory system. Some SIMRs have a pressure valve in the 
patient connector(7), which opens when the system reaches a 
pressure above 40 cmH2O, ensuring a pressure limit in the 
system (Figure 1).

CASE REPORT

During the SIMR use to change ventilators in a 65 year-old 
male patient with cardiogenic pulmonary edema, dependent 
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Figure 1 – Self-Inflating Manual Resuscitator Ccomponents.
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on invasive mechanical ventilation, it was observed that the 
patient had no chest expansion during manipulation of the 
compressible unit. Upon inspection of the equipment, it was 
observed that the disk-like valve was locked into the protec-
tion plate of the patient connector with a layer of dried pulmo-
nary secretion (Figure 1)(8).

DISCUSSION

The situation presented here is consistent with the views of 
several authors who report that SIMR is a device to be used 
by a team of professionals properly trained and familiar with 
the components and the mechanism of its valves because, 
despite changes in SIMR valves being rare, they are real and 
can be fatal in specific clinical situations 3,4.

It is possible to find in literature reports of patient’s valve 
malfunctioning due to the fact that SIRMs are receiving high 
flow-oxigen5 and/or with erroneous assembly of its parts3. In 
these situations, authors reported difficulty or impossibility of 
manipulating the compressible unit 3-11. This situation resulted 
in patient complications such as: pneumothorax 6, gastric dila-

tion and rupture with aspiration of gastric contents 7, pneumo-
peritoneum 8, esophageal rupture 9, and pneumocephalus 10.

In the present case, as the patient valve remained fixed by 
dried pulmonary secretions but the SIMR used had a pressu-
re valve, the air then directed to the respiratory system was 
redirected to the environment and the compressible unit con-
tinued to be manipulated normally without ventilating the pa-
tient, though.

What led to the discovery of the SIMR malfunction was the 
patient’s chest immobility. If the RMA had been used inde-
finitely under such circumstances, in situations like inter- or 
extra-hospital transport, cardiac arrest or endotracheal tube 
exchange, the patient could have develop hypoxemia worsen-
ing his clinical condition and even cause his death.

Although in our institution, SIMRs placed at the bedside are 
changed every 48 hours, it is not possible to determine how 
long it remained close to the patient without being used.

Self-inflating manual resuscitators should be used only by 
a team of professionals properly trained and familiar with its 
components and the function of its valves, as in some types 
the compressible unit can be manipulated by the operator 
without ventilating the patient.
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Resumen: Godoy ACF – Falla en el Funcionamiento del Resucitador 
Manual Autoinflable Debido a la Presencia de Secreciones Pulmona-
res Resecadas.

Justificativa y objetivos: Los resucitadores manuales autoinflables 
(RMA), son dispositivos utilizados para dar ventilaciones a pacientes 
con necesidad ventilatoria. Esos dispositivos están compuestos por 
un conjunto de válvulas que trabajan de forma secuencial y las altera-
ciones en su funcionamiento pueden ser dañinas para el paciente. 

Relato del caso: Durante la utilización de RMA, observamos que la 
válvula permaneció fija debido a la presencia de secreción pulmonar 
resecada, lo que imposibilitó la ventilación del paciente, pero no la 
manipulación de la unidad comprensible. 

Conclusiones: Esa situación muestra que el reanimador es un dis-
positivo que debe ser usado por profesionales entrenados, porque a 
pesar de que las alteraciones de funcionamiento sean algo raro, si 
ocurren pueden ser potencialmente fatales. 

Descriptores: COMPLICACIONES: Edema pulmonar cardiogénico, 
Resucitación cardiopulmonar; EQUIPOS: resucitador manual autoin-
flable; REANIMACIÓN.




