
BEAI Biomedical and Clinical Engineering

B
E

A
I B

io
m

ed
ic

al
 a

nd
 C

lin
ic

al
 E

ng
in

ee
ri

ng

News

Autumn 20218

New CCSV ventilation mode from WEINMANN 
Emergency 
The new WEINMANN’s CCSV mode is 
available with the MEDUMAT Standard2 
ventilator, which is a recent complement 
to Oxygen Care’s product portfolio.
Dr. Jason Van Der Velde, Emergency 
Medicine Consultant, CUH and West 
Cork Rapid Response, explains: “The 
new CCSV (Chest Compression 
Synchronized Ventilation) ventilation 
mode from WEINMANN Emergency is 
revolutionizing resuscitation in Co Cork, 
both physiologically and from a human 
factors perspective. CCSV is a ventilation 
mode that was developed exclusively for 
resuscitation. CCSV applies a mechanical 
breath synchronized with each chest 
compression, supporting haemodynamics 
and optimising gas exchange during CPR.
During standard CPR, with each chest 
compression intrathoracic pressure is 
increased and the heart is squeezed 
between the sternum and the spine. 
Cyclical compressions increase both aortic 
and the right atrial pressures, with right 
atrial pressure similar to, or sometimes 
higher than, left-sided pressures. Blood is 
propelled forward from the non-beating 
heart toward the brain, coronary arteries, 
and the rest of the body because of the 
presence of the 1-way valves within the 
heart and pressure differences between 
the thorax and the non-thoracic regions.
Ventilation during continuous chest 
compressions has presented a challenge 
for decades. Cyclical compressions 
of the thorax force respiratory gases 
into and out of the lungs. Modern 
resuscitation guidelines have prioritised 
continuous compressions over ventilatory 
interruptions which has renewed research 
surrounding the optimum ventilation 
strategy. We know that both excessively 
high and low intrathoracic pressures 
during CPR have detrimental effects on 
the perfusion generated during CPR. An 
optimum ventilation strategy thus strikes 
a balance between gas escape during 
compression and gas entrainment during 
chest recoil.
CCSV is basically a pressure-controlled 
ventilation mode. The gas flow directed 
outwards from the lungs as a result of 
the chest compression is detected by 
the pressure and flow sensors of the 
ventilator and serves as an inspiration 
trigger. The ventilator therefore produces 
a pressure-controlled mechanical 
breath almost simultaneously with each 
chest compression at the rate at which 
chest compressions are delivered. The 
inspiration lasts about 200 milliseconds. 
This way, the mechanical  inspiration 
always ends before the next chest 
compression. Pressure-controlled 

ventilation is set to an inspiratory pressure 
of 40 mbar or 60 mbar.
Due to the synchronized mechanical 
breath, no gas volume can escape from 
the thorax during the compression. An 
increase in intrathoracic volume occurs 
synchronously with inspiration. Shortly 
before the decompression phase, the 
ventilator switches to expiration, which 
causes air to escape from the lungs 
to a user-defined PEEP. Consequently, 
the intrathoracic pressure decreases 
and the venous return to the heart can 
occur unhindered in a hemodynamically 
optimised range of intrathoracic pressure 
throughout the CPR cycle.
Studies to date demonstrate that the 
applied respiratory minute volume during 
CCSV leads to improved oxygenation and 
normocapnia, despite tidal volumes only 
being slightly higher than the dead space. 
A close analogy would be High Frequency 
Jet Ventilation (HFJV) or High-frequency 
oscillatory ventilation (HFOV) modalities.
Physiology aside, we know human 
factors play arguably the greatest 
part in a successful resuscitation. 

Experience from rural West Cork has 
already demonstrated the advantage of 
Mechanical CPR devices in taking over 
compression from exhausted bystanders 
and freeing up solo responders to move 
onto additional resuscitative tasks such 
as defibrillation, drug administration 
and ventilation. From a Health and 
Safety perspective, it has traditionally 
been impossible to transport a patient 
in cardiac arrest safely without 2 
personnel in the back of an ambulance, 
one for ventilation, one for drugs and 
defibrillation.
CCSV ensures that, once initiated, the 
ventilatory aspect of resuscitation is now 
fully automated, freeing up an additional 
responder resource. It is now plausible to 
safely transport a patient with a single 
responder in the rear of an ambulance, 
in cardiac arrest. If ROSC is achieved 
and chest compressions stopped, the 
ventilator automatically switches over 
to a standardised IPPV mode and can 
be used in a range of the standard 
ventilatory modes normally found on a 
modern ventilator.”

Dr. Jason Van Der Velde
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