














With a ventilation pressure
< approx. 20 mbar (depending
on the case) air is guided directly
into the airways.

Caution, aspiration!
With a ventilation pressure
> approx. 20 mbar (depending
on the case) overpressure builds
up causing gastric insufflation!

As a consequence of gastric

insufflation, the contents of
the stomach are regurgitated
which could cause the airways
to become blocked. There is
a risk of suffocation as well as
the often fatal delayed effect,

aspiration pneumonia.

RISK:
GASTRIC
INSUFFLATION

PREVENTING ASPIRATION

Ventilation with a bag-valve mask is not always sufficient.
This is why too much volume is often delivered. This is
not without its risks: Overpressure rapidly builds up and
the risk of gastric insufflation increases. This can lead to
regurgitation and aspiration of the stomach contents!

With mechanical ventilation this risk is reduced. This was confirmed
by a study on a manikin with simulated circulatory arrest*: Whilst
the lung tidal volume was comparable, the stomach tidal volume
was considerably less with mechanical ventilation than with
manual ventilation.

4 Stallinger A et al.: Effects of decreasing inspiratory flow rate during simulated basic life
support ventilation of a cardiac arrest patient on lung and stomach tidal volumes.
Resuscitation 2002 Aug;54(2):167-73



RISK:
LUNG
DAMAGE

AVOIDING PRESSURE PEAKS

Excessively high ventilation pressures can lead to overinflation
of the pulmonary alveoli and trigger barotrauma or volutrauma.
Given the lack of monitoring, there is no pressure control with
manual ventilation. Pressure is delivered by instinct. This results,
in part, in considerably higher peak pressures than a ventilator
would generate®. Moreover, emergency medical professionals use
different techniques — and thus apply more or less pressure to
the bag. With ventilators, on the other hand, there is integrated
pressure limitation to avoid pressure peaks.

5 Turki M et al.: Peak pressures during manual ventilation. Respir Care 2005 Mar;50(3):340-4

Traumatized
alveoli

High risk of overpressure with
manual ventilation
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Ventilators guarantee continuous
pressure control

Avoidance of pressure peaks thanks
to integrated pressure limitation

Pressure control thanks to
monitoring

0 Uniform pressure delivery

Constant over a longer

ventilation period






MAINTAINING THE RIGHT VENTILATION FREQUENCY

Studies show that even experienced emergency medical professionals have difficulty
complying with the recommended ventilation parameters when performing manual
ventilation.® A common problem faced by EMS field providers is hyperventilation. This
is hardly surprising given that overly high ventilation frequencies reduce the likelihood
of survival. This was demonstrated by a US study into out-of-hospital emergencies
with cardiac arrest and manual bag-valve-mask ventilation.” The EMS field providers
hyperventilated almost all of the patients — with fatal consequences. On the back of this,
scientists simulated this observation on pigs suffering from cardiovascular failure. The
result: Almost all animals survived ventilation with 12 breaths per minute. In contrast,
virtually all the pigs treated with 30 breaths per minute died. The higher the ventilation
frequency, the lower the coronary perfusion pressure.

Excessive ventilation due to high
ventilation frequency and high minute
volume
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Lowered cerebral
perfusion

Lowered coronary
perfusion
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Reduced survival rate

6 Neth MR, Benoit JL, Stolz U, McMullan J. Ventilation in Simulated Out-of-Hospital Cardiac Arrest Resuscitation Rarely Meets
Guidelines. Prehosp Emerg Care. 2021 Sep-Oct;25(5):712-720. doi: 10.1080/10903127.2020.1822481. Epub 2020 Oct 6.
PMID: 33021857.

7 Aufderheide TP, Lurie KG.: Death by hyperventilation: a common and life-threatening problem during cardiopulmonary
resuscitation. Crit Care Med 2004 Sep;32(9 Suppl):S345-51

BLOOD GASES “OUT OF KILTER"

It is difficult to maintain the correct ventilation parameters during manual ventilation.®
Two studies were able to demonstrate this using blood gas values during transport
ventilation:*'° In patients receiving manual ventilation, the CO, partial pressure dropped,
the pH value increased and they showed marked respiratory alkalosis, whereas the acid-
base balance remained largely stable in patients ventilated using a ventilator.
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& Becker HJ, Langhan ML. Can Providers Use Clinical Skills to Assess the Adequacy of Ventilation in Children During
Bag-Valve Mask Ventilation? Pediatr Emerg Care. 2020 Dec;36(12):e695-e699. doi: 10.1097/PEC.0000000000001314.
PMID: 29084068.

 Hurst JM et al.: Comparison of blood gases during transport using two methods of ventilatory support. J Trauma
1989 Dec;29(12):1637-40

©Chauhan A, P Rajesh VS, Pujara J, Singh G, Patel P, Patel K, Pandya H. Comparison of hemodynamic consequences of hand

ventilation versus machine ventilation for transportation of post-operative pediatric cardiac patients. Ann Card Anaesth.
2023 Apr-Jun;26(2):166-170. doi: 10.4103/aca.aca_54_22. PMID: 37706381; PMCID: PMC10284486.




There is no doubt that intubation is the gold standard with
MT R | S K mechanical ventilation as it protects against aspiration.

However, safe intubation in prehospital treatment is

associated with risks and failed attempts with extended

hypoxia times are not the exception. This is why many
emergency medical services opt for alternatives. If you

wish to avoid intubation, but still desire controlled

ventilation, you can also use our ventilators with less
A ‘ < E S S invasive techniques such as a laryngeal mask, tracheal tube
or ventilation mask.
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Dassib
AIRWAY
ACCESS

Whether a
ventilation mask,
supraglottic airway aids or an
endotracheal tube, select the type
of airway access which is best
suited to your patient and the
specific emergency. It goes without
saying that the ventilators from
WEINMANN are compatible with
all three types of airway
management.

Figures showing the
different types of airway
access from left to right:

Ventilation mask,
laryngeal mask and
endotracheal tube.
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