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Definition Hybrid Room 
= High performance imaging system with the latest 
image processing software combining the capabilities of
a standard operating room environment

“Good one”
- Efficient work environment
- Easy to use 
- Flexible use
- Safe for patient and team 
- Affordable 

Spaarne Gasthuis



1. Space requirement
o Location
o Size
oAsepsis- restricted environment

2. Surgical Equipment

3. Imaging Equipment
o Imaging system
oControl Room
o System component room 

4. Radiation protection 

5. Storage room

6. TEAM & workflow 



• Compatible OR table
integrated with imaging system

• Surgical lights – variable
• Monitors
• Equipment booms

• Aspiration
• Cell saver
• Bellmont
• ECC 
• Elektrosurgery 

• Gas, water and power lines
• …

2. Surgical equipment 



3. Imaging 
Equipment 
& Control Area 



Advanced 
Imaging Tools 

3D cone beam CT 





4. Radiation Protection

X-rays

They MAY cause damage
SHORT TERM & LONG TERM EFFECTS

Are everywhere
AFFECT PATIENTS AND TEAM

MEMBERS

BUT



Reduce exposure time as much as possible

Maximize the distance from the radiation source

Use protective shielding equipment

ALARA: 3 pillars As Low As Reasonably Achievable





Protect Healthcare Workers, Patients  and Yourself

Shielding 

Personal protection







5. Storage Room



• Anaesthesiology

• Nurses

• Vascular Surgeon

• Interventional Radiologist

• Radiology technicians 

• Perfusion technicians

• Cardiac surgeons 

• … 

6. TEAM & Workflow  

We cannot change the human condition, but 
We can change the conditions under which humans work

James Reason 



Observed Operating Room Traffic Flow Patterns 
10 cardiothoracic procedures  

Anesthesiologists

Nurses

Perfusionists

Cardiothoracic surgeons

Areas of concern

Palmer G et al. Anesthesiology 2013; 1066-77 



1. Design of 
the spaces
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UZG-OR14 Layer 1 – Room Overview
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SAFE environment? 
- Flow of patients
- Flow of team members 
- Supplies to perform procedures
- Define collision-free zones 

System Component Room
Lay-out of HR room UZG



7. Medical Data Recorder in a ‘good’ hybrid room

4  HD Cameras

3 Microphones

1 Touchscreen PC

1 Capture server
- Audio-visual data
- Fluoroscopy screen
- Anaesthesia monitor

1 Storage server

Doyen B et al. Physica Medica 2020; 76: 77-84

OR Black Box 



Captured by OR Black box system in the hybrid room

Four ceiling-mounted cameras

Surgical/Nursing team 
Circulating nurse 

Doors to storage and control room

Anaesthesiology team Overview Hybrid Room Fluoroscopy screen

Anaesthesiology Monitor



OR Black box evaluation

• Global rating scale (GRS)

• Procedure specific rating scale (PRS)

Technical

• Surgeons: Non-technical skills for Surgeons (NOTSS)

• Nurses:  Scrub Practioners’ List of Intraoperative Nontechnical skills 
(SPLINTS)

Non-Technical

• Disruptions in Surgery Index (DiSI)

Distractions

• Objective measures: Radiation doses

• Behavioral measures: Team positions; Radiaton safety behavior rating 
scale

Radiation safety

NOTSS

Score (/4)

• Situational awareness 

• Decision making

• Communication

• Leadership

SPLINTS

Score (/4)

• Situational awareness

• Communication-teamwork

• Task management



Radiation safety dose
Within safe ranges, 

but in three EVAR - DAP > 500 Gy.cm2

Behavioural measures

→ Below ‘acceptable’ score of 33

CVIR 2020; 43(9): 1331-41

Radiation safety scale 11 - 55 

Procedure type EVAR +-IBD
N = 6 

PVI
N= 16 

Median 
IQR

31 
27.1 – 35.1

32 
30.1 – 33.5

DiSI
Median auditory distractions 12 (6-23)

Doors opening 43 (34-53) times per hour



A ‘GOOD’ Hybrid Room - TEAM approach
Radiation safety culture  

Improving radiation safety 
knowledge?

Education Workplace-based dissemination
- Communication

- Leadership

- Risk-awareness



Quality initiative - MOOC Radiation Safety in the Hybrid Room:     “Do’s and Don’ts”



Do not only invest in a ‘good’ Hybrid Room 
but ALSO in the Endovascular Team 

Lack of time
Lack of technical /
logistical support

Lack of motivation

Barriers

Facilitators

Dedicated
training time

Mandatory training
Repeated 

Transformational leader+
Simulation- based training


