
1 Anaesthesia, Intensive Care, Emergency Care, Hans Walter Striebel, Schattauer Publishers, 8th Edition, 2013

Get the best out of it – How Perseus® A500  
improves daily life in the hospital  

This is made possible through targeted planning and 
precise delivery of the gases throughout the duration of 
the anaesthesia. The advantages are obvious, because 
unnecessarily high exposure to anaesthetic agents and 
anaesthesia that last too long can have unpleasant side 
effects, including for example the need for post procedure 
respiratory assistance. Shortening total time of narcosis 
also affects costs and associated processes in hospital. 
Apart from training and level of experience of the 
anaesthetist, the anaesthesia machine also plays an 
important role in achieving these goals. 

At Rennes University Hospital, the criteria of patient 
well-being, gas use, processes and handling of the machine 
were the deciding factors in an internal evaluation study  
for choosing a new generation of anaesthesia machines.  
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Within this study, in which it was compared with a machine 
that had a closed breathing circulation system and 
electronic anaesthetic agent delivery, Perseus® A500 
showed convincing advantages.

The electronic delivery of volatile anaesthetic agents is one 
example of a modern anaesthesia process. In this case, 
delivery of the anaesthetic agent is monitored optimally 

Optimised anaesthesia means unconsciousness, absence  
of pain and muscle relaxation for the duration of the operation.  
The entire process should be adjusted to the severity of the 
intervention and the health condition of the patient. In addition, 
the shortest possible recovery phase is to be aimed for. 

Modern anaesthesia machines are mainly categorized as the following two systems:

Semi-closed system:
A variable amount of the expiratory volume is returned to the circulation system after it passes through the CO2 
absorber – and hence after elimination of CO2. The part which is not returned, leaves the circulation system 
through a gas scavenging system1.

Closed system:
All of the expiratory volume is returned to the circulation system after it passes through the CO2 absorber – and 
hence after elimination of CO2. This is also known as total rebreathing.1
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adjusted. These anaesthesia machines are considered to 
be very economical, as they quickly and reliably calculate 
and adjust gas delivery. The anaesthetist only intervenes in 
the event of a critical situation or if delivery needs to be 
adjusted for other reasons.

In the case of the Perseus® A500, a semi-closed system, 
the anaesthetist still controls the complete course of  
the anaesthesia. However, the system continuously 
provides helpful information in a simple and understandable 
manner, making the optimisation of anaesthesia significantly 
easier. 

SYSTEM-SUPPORTED DOSING OF ANAESTHESIA GAS 
In an internal evaluation study, the team of Prof. Ecoffey, 
Head of Anaesthesia at Rennes University Hospital, 
compared the Perseus® A500 with a well-known system 
equipped with electronic delivery of anaesthetic agents 
(for details refer to Page 6: Evaluation study). The study 
determined which of the two solutions was more useful for 
the team. Although they had already successfully worked 
in the past with an electronic gas delivery system, they 
decided for the Perseus® A500 mostly because of the 
overall offer. Especially the VaporView function was one  
of the decisive factors. Based on pharmacokinetic models 
it is possible to predict anaesthetic gas concentration at all 
times during anaesthesia. In addition, the anaesthetist can 

evaluate  the effects of changes to the settings using the 
“What-If” function. A ten minute trend and a twenty minute 
prediction are displayed. This helps the anaesthetist plan 
and manage the anaesthesia throughout the entire 
procedure. Another practical feature is that vaporizers are 
illuminated. As a result, filling levels and the hand wheel 
setting are easily visible at all times also in a darkened 
room.

The gas delivery support also led to cost savings, according 
to Prof. Ecoffey, Head of the Department of Anaesthesia: 
“The consumption of anaesthetic gases, of Sevoflurane 
and Desflurane, at the Department of Anaesthesiology at 
Rennes University Hospital has gone down considerably 
since Perseus® A500 was introduced.” 

Professor Hélène Belœil, anaesthetist at the Department  
of Anaesthesiology at Rennes University Hospital, often 
works with the new system and declares herself delighted 
with it: “We can plan the narcosis better …”. Besides the 
VaporView function the team also rated the FiO2 prediction 
positively. This determines the O2 content in the breathing 
gas depending on the fresh gas flow. A “What-If” function 
also allows concentration changes for planned adjustments 
to the settings to be predicted and enables the anaesthetist 
to test the likely effects of his actions in advance and  
then make the adjustment. 
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At Rennes University Hospital Perseus® A500 supports anaesthetists intheir daily work.

PERSEUS® A500 IN DAILY USE



SPONTANEOUS BREATHING 
The ventilation technology was also highlighted as being a 
notable feature. The use of TurboVent 2 allows the patient 
free breathing ability at all times and thereby spontaneous 
breathing, regardless of the selected mode. A particularly 
gentle ventilation of the patient is thereby guaranteed: 

“The fact that the Perseus® A500 uses TurboVent ventilation 
enables us to ventilate all patients without problem,  
regardless of whether they are overweight or underweight 
or, for example, whether they need unilateral pulmonary 
ventilation.”, said Professor Belœil. 

“It is a an anaesthesia machine with which we can care for  
a wide range of patients.”  

Anaesthesia nurse Jean Bellec is convinced: patient care 
is now even better: “We are now focusing more on  
the patient than on the machine. In the final analysis,  
the opportunities which Perseus® offers ensure that the 
machine adjusts to the patient and not vice-versa.”

To carry out optimised anaesthesia was the declared goal 
of the Department of Anaesthesia in Rennes. The ability  
to better plan the time frame for recovery, to control it 
more easily and in addition, even to reduce this time frame 
improved the entire process in the clinic's daily routine.  

As a result, the entire team profited: delivery, initiation, 
cut, surgery, stitch and afterwards recovery, all right on the 
mark. Great value is placed on this at Rennes University 
Hospital.

ECONOMETER 
At the same time though, the safety of the patient remains 
of paramount importance at all times. The correct delivery 
of medication and gases is the decisive factor when 
considering safety of the patient in anaesthesia. Every 
anaesthetic also has its side effects – it is a matter of 
minimising these stresses whilst maintaining the ideal 
depth of anaesthesia. With the possibility of adjusting  
the delivery of anaesthetic gas to its optimum and setting 
the fresh-gas flow correspondingly low, the patient is 
further cared for with conditioned i.e. warmer and moist 
gas mixtures, because a large proportion of the gas 
remains in the circulation system instead of being replaced 
by colder and drier fresh-gas. Conditioned breathing gas 
counteracts possible infections and thereby contributes 
significantly to patient well-being. Attention was also paid 
to this in Rennes: For fresh-gas control the Econometer 
proved itself to be particularly helpful, explained Jean Bellec:  
“We really like working with the Econometer and try to use 
it as often as possible in order to save as much fresh-gas 
as possible.”
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Everything goes well with Perseus® A500. Ease of use – thanks to the intuitive touchscreen.
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Belœil mentioned as an additional advantage the simplified 
training of assistant doctors and anaesthesia nursing 
teams on the machine. The relationship between low gas 
flows and anaesthetic use can be seen more clearly with 
the help of VaporView than it was previously possible:  
“We just changed the ventilation methods in our 
department. So we also overhauled the training for our 
assistant doctors”, explained the anaesthetist.  

“The Perseus®, with its waveforms and the various 
configurations, is an interesting tool for training.”

AUTOMATED SELFTEST SAVES TIME 
Whilst for the doctors the ventilation technology and 
prediction systems were particularly important, the nurses 
were also interested in its very practical benefits, such as 
the daily self test, for example. Jean Bellec summarised: 
“This way, we don't lose any time in the morning during  
the self test phase. If the anaesthesia machine has not 
completed these tests successfully, you can see that  
and can react immediately.” 

He added a further practical benefit with regard to 
laryngoscopy: 

“When we are performing a laryngoscopy, we set the 
anaesthesia machine to 'pause' and the mixture of oxygen, 
carrier gas and anaesthetic gas then remains unchanged. 
We end the 'pause' only when we have intubated the 
patient and then automatically provide him with the same 
mixture as before the intubation. That is a real benefit 
because we don't have to close and then reopen the gas 
supply just for this step.”  

Rennes University Hospital also uses the Perseus® A500 
in the emergency department, where it is often more 
hectic with critically ill or severely injured patients. Bellec 
explained that Perseus anaesthesia machines have been  
in use there for two years – with high levels of reliability. 

“We have been using Perseus® machines for two years 
now and can hardly complain about failures. One of the 
reasons is the “flush”, which can be carried out between 
two patients. Now we have much less moisture in the 
system. And it is well known that moisture in anaesthesia 
machines can lead to technical failures.” 

They also no longer have to watch out for patients who 
cough because of water in the system. The anaesthesia 
proceeds more smoothly and is less stressful for the 
patient.
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Prof. Ecoffey on his way to his office and together with Jean Bellec in the operating room.
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The machine adapts to patient's needs and not vice versa.

Professor Belœil confirmed the robustness of the machines: 
“The machines are robust. That is a point I look out for, 
because things get broken very quickly in operating rooms, 
and they haven't been damaged yet. And it's not because 
we've been particularly careful, it's because they are robust.”

PURCHASING PROCESS 
Philippe Cozic, biomedical engineer, led the purchasing 
process right through to the acquisition of the Perseus® A500. 
In the process, apart from the clinical and technical testing 
process, he also evaluated the financial side.  

Cozic emphasised: “The machines from Dräger, for both 
the intensive care and anaesthesia field, have a reputation 
for being reliable and easy to put into operation and for 
having a user interface which is intuitive to use.” That is why 
they considered the Perseus® A500 a candidate for the 
evaluation study in the first place. When the decision had 
been made, they planned the acquisition of 30 machines by 
the middle of 2015. However, by the end of the transition 
the number of systems was even doubled.

For the technicians, apart from saving anaesthetic gases, 
the aim of the new purchase was to achieve optimised 
maintenance time.  

This goal was achieved according to Coszic: “We 
previously required roughly 6 hours working time per annum 
for maintenance. This has come down to about 2 1/2 hours 
per Perseus® machine.”   

He further stressed the financial benefit, as the long-term 
view of cost savings proved worthwhile:

“After installation of the first machines in 2012 we had the 
opportunity at the end of 2014 to study the consumption  
of the associated anaesthetic agents. In doing so, we 
discovered that we had achieved a significant reduction  
in comparison to our previous consumption This saving 
corresponds roughly to the purchase of an additional 
machine.” 

The maintenance kits from Dräger lead to further savings, 
as emerged during the course of the study, which evaluated 
the various systems. According to Cozic's calculations,  
the price of Dräger kits was more attractive than the prices 
of the other suppliers. It was self-evident in Rennes that 
lifetime running costs were included in the cost calcula-
tion. Consumables and replacement parts are also a part 
of the lifetime costs. The purchase of equipment as well 
as replacement parts for a period of ten years, which was 
taken to be the average useful life of an anaesthesia 
machine, were taken into account when calculating total 
lifetime costs.
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The support of Dräger staff in the installation of the 
machines was also rated positively. Product specialists 
trained all colleagues who came into contact with the 
Perseus® A500: Anaesthetists, nursing teams, biomedical 
engineers and house technicians underwent detailed 
instruction, including helpful tips on disassembly and 
maintenance.  

Professor Ecoffey confirmed that the implementation  
of the Perseus® A500 was successful and the team  
happy with the following fact: there were no complaints:  
“If you don't specifically ask, how it went, you don't get  
any feedback because the machine was integrated into  
the OR so smoothly”, explained Ecoffey, and added: 
“There really are no problems using it, because the 
operation is so intuitive, A short instruction is enough  
to bring the Perseus® into use and to integrate it into  
the daily routine.”

Jean Bellec finished with the following point: “We are  
all different and we have different strengths, but even 
someone who does not particularly like to work with 
electronic machines, works happily with the Perseus®.”

The Rennes example shows: In the daily life of anaesthesi-
ology, the Perseus® A500 helps equally in several places 
to ease the workload, enables optimal anaesthesia 
procedures, adapts to the prevailing situation and in doing 
so also shows itself to be an exceptionally economical 
solution.

Evaluation study for the new acquisition of anaesthesia machines
The evaluation study for the new purchase of anaesthesia machines was carried out in a team. From the Head  
of Anaesthesia, through the anaesthetists and anaesthesia nurses to the biomedical engineer, all specialist staff 
were involved. 

The comparison between the Perseus® A500 and a system with electronic delivery of anaesthetic agents was 
carried out on patients who underwent abdominal surgery at the Rennes University Hospital. Two groups of 
patients were treated in parallel: The first group with a system with electronic delivery of anaesthetic agents and 
the second group underwent anaesthesia, wherein the Perseus® A500, using the VaporView and FiO2, was 
employed. The opioid drug, Sufentanil, was administered to both groups of patients as an analgesic. Furthermore, 
a fresh-gas flow of between 0.4 and 0.5 litres per minute was set in both groups. In the evaluation, particular 
account was taken of the aspects of gas consumption and manageability. The results in both groups were almost 
identical. However, due to the very good total concept, in the end, the Perseus® A500 scored the most convincing 
overall result. According to Prof. Ecoffey, anaesthesia gas consumption could be reduced by 20% after  
Perseus® A500 implementation.
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Prof. Claude Ecoffey involves himself actively into daily work processes.
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Professor Claude Ecoffey is Head of the Department of 
Anaesthesiology at Rennes University Hospital. The dedi-
cated physician and enthusiastic sportsman studied in Paris 
before coming to Brittany. The fields of anaesthesia, inten-
sive care and the emergency department belong to his 
department. 90 doctors work in his department. Ecoffey's 
tasks include the management, development and re- 
presentation of his three areas. This includes involving  
himself in the daily processes, working on studies with his 
colleagues and supporting the instruction and advanced 
training of his colleagues. In addition, Ecoffey is valued as 
a specialist for Paediatric Anaesthesia as well as for Regional 
Anaesthesia and Pain Management.

Jean Bellec has been a specialist nurse for anaesthesia  
for ten years and has been responsible for the area of 
organisation in the emergency department at the Rennes 
university clinic for the past two years. He ensures that the 
anaesthesia service runs smoothly in the OR with no delay, 
patients go as quickly as possible to the OR and are taken 
to the recovery room or back to the ward as soon as  
possible after the procedure.

Philippe Cozic is a biomedical engineer at Rennes University 
Hospital. He is responsible for the maintenance and pur-
chasing of biomedical equipment in the fields of Anaesthesia 
and Intensive Care. Moreover, he is involved in and supports 
evaluation studies in respect of the purchase of new 
machines at the hospital.

Professor Hélène Belœil is one of the medical divisional 
directors in the Department of Anaesthesiology at Rennes 
University Hospital. As such, she trains assistant doctors 
and familiarises the junior staff with the processes and tech-
niques of anaesthesia.
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Information about the Rennes University Hospital     
Around three million people live in the catchment area of the Rennes University Hospital. The clinic is a referral 
hospital for a number of illnesses and has over 1,600 beds. A quarter of these are available for surgical patients.

The clinic has over 45 operating rooms, some of which are operational around the clock. The spectrum of interventions 
goes all the way to liver transplants and operations on malformed hearts in children. In total, 90 doctors work in 
Anaesthesiology and Intensive Care. The department registers around 32,000 anaesthesia procedures per year. 
These also include interventions in Cardiology for example and a growing number of outpatient anaesthesia.
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