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Why is flow measurement important
in ICU ventilators and anesthesia machines?

Occurrence of tidal volume error across 
anesthesia ventilators1

Flow measurement technology is a common way to monitor breathing 
volume and flow during ventilation.

Flow and volume must be accurately delivered in order to allow for lung 
protective ventilation.₁,₂

Modern ICU ventilators and anesthesia machines are made for a wide 
range of patient categories, from neonates to adults.

Typical tidal volumes delivered between 4 to 7 ml/kgIBW, that 
means from 5 to over 700 ml.

In two recent studies by G. Wallon1 and M. Garnier₂, it has 
been shown that our anesthesia machines and ICU ventilators, 
using hot wire anemometry, can deliver set tidal volumes with 
more accuracy and precision than other ventilators.

A recent multi-center prospective study of higher-risk surgical patients 
found an increase of just 1 mL in tidal volume (per kg of predicted body 
weight), was associated with a 12% increase in PPCs.³

How does it work?
In our devices we use hot wire anemometry – a highly accurate flow 
measurement technology.4

1. Gases flow through the sensor where 2 platinum wires are located.

2. As the gases pass over the heated wires, heat is carried relative to 
the volume of gases.

3. The device measures the amount of electrical current required to 
maintain a set temperature for each wire.

4. Knowing the current required, the device displays the flow and the 
volume passed over.

During the design and development process of our ICU 
ventilators and anesthesia machines, extensive testing and 
validation has been done to ensure correct accuracy in regards 
to volume delivery, alarm thresholds, monitoring accuracy and 
trigger sensitivity.
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Not all devices tested may not be available for sale in the U.S.
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What are the clinical benefits?
The hot wire anemometry has a robust design under various humidity, gas 
mixture and temperature conditions and is able to keep low inspiratory and 
expiratory resistance, reducing the work of breathing which facilitates the 
support of spontaneous breathing⁵.

The flow sensor is crucial to monitor and set the ventilator. Is required for:
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Dräger anesthesia devices and ventilators perform best 
when using flow sensors that are tested and validated with 
the device. 
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Bellows design 
Dräger device 16 (4.9%) 115 (35.5%) 193 (59.6%)

Piston design 
Dräger device 323 (99.7%) 1 (0.3%) 0 (0%)

Turbine design 126 (79.2%) 33 (20.8%) 0 (0%)

P-value (X2 test) - >0.0001 4.38

≤5% >5 to ≤10% >10%

TIDAL VOLUME INCREASE INCREASE IN PPC RATE

12%1
ML/KG PBW*


