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Background
• Operating room (OR) ventilation systems are 

important to prevent surgical site infections[17] 

through airborne contamination[1-8]. 

• The wound area, the area of the surgical staff and 
the instrument tables are defined as ultra-clean 
areas. 

• To date, entrainment test methods are described in 
most European standards to determine the 
protected area for traditional Ultra Clean Ventilation 
(UCV) systems[9-15,18]. 

• New OR UCV ventilation systems are introduced in 
the market which claim to use less energy and the 
whole OR to be ultra-clean[15,16]. They can not be 
tested according to current standards and 
guidelines. 

• The study gives insights of the functioning of 
different OR ventilation systems on the market.



Problem definition

Problem 1a.

The protected area of a 
traditional UCV system, a 
uni-directional airflow 
(UDAF)[21,23], is for some 
surgical procedures not 
large enough to position 
and protect all instrument 
tables underneath the 
UDAF and to allow enough 
space between sterile staff 
and instrument tables[29,30]. 



Problem definition

Problem 1b.

New UCV systems, such as 
temperature-controlled 
airflow (TcAF) and 
controlled-dilution 
ventilation (cDV) claim the 
whole OR to be ultra-
clean[24-26]. 

However, current standards 
are not developed to test 
ventilation systems that 
claim the whole OR to be 
ultra-clean. Source Avidicare

Source HALTON

Source HALTON



Problem definition

Problem 2.

When building or renovating 
an OR complex, the hospital 
faces many choices. One of 
these choices is to select the 
type of UCV[22,27,28,32] in the 
OR. 

Besides problem 1, the final 
choice of the UCV system 
determines, in addition to the 
necessary ventilation (HVAC) 
installation, the final amount 
of the investment (CAPEX) and 
the resulting maintenance and 
operating costs (OPEX).

Source Avidicare

Source HALTON



Objectives 4 OR ventilation systems compared

Figure 4. Working principle UDAF (4a) and photo UDAF IJsselland Hospital (4b).Figure 3. Working principle (3a) and Photo cDV Nij Smellinghe Hospital, Drachten (3b).

Figure 2. Working principle (2a) and photo TcAF Rijnstate Hospital Arnhem(2b).Figure 1. Working principle (1a) and photo CV LUMC, Leiden (1b).



Research questions

1. How do the different OR ventilation systems ventilation 
effectiveness compare? 

2. Which OR ventilation system performs the best in terms ventilation 
effectiveness[20,31] measured in the whole OR? 



Methodology

Methodology Description

Literature Literature research – current guidelines and standards

Measurements Uniform test grid with measuring points

Prospective Measurements 



Methodology - Measurement grid -
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Methodology - CRR -
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Methodology - RD -
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Results



Scientific and societal Relevance PhD
Scientific Relevance

Ventilation effectiveness different OR ventilation systems compared.

Ventilation effectiveness of different OR ventilation systems 
compared with levels of CFU.

Air quality in ultra clean area in relation to quantity of CFUs, different 
OR ventilation systems.

CFD compared with an as built Hybrid OR ventilation system.

Societal Relevance

Environmental impact OR ventilation systems, energy consumption.

Investment (CAPEX) costs different OR ventilation systems.

Operational costs (OPEX) different OR ventilation systems.

Measurements according to current standards and guidelines are 
time consuming.

Contribution to cost/benefit balance of infection prevention.



References



Questions


