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Erasmus Medical Center

 Medical Faculty

 University Hospital

 13,000 employees 

 185,000 new patients annually

 35,000 patients admitted

 20,000 patients operated

 Annual budget €1.1 billion

 Catchment area 3.5 million





Erasmus Medical Center

 Reorganisation 2002

 33 operating rooms

 Database

 400,000 procedures

 Registration since 1994

 Erasmus Health Care Logistics



Operating Rooms

 63% of all inpatients are operated

 Elective (82%) during office hours

 Emergency (18%) during office hours

 OR is critical pathway



The OR as it used to be…

Surgeon ‘owns’ the OR

… employs personnel

… employs anesthesiologist

… planning?



Planning as it used to be…

Surgeons ‘plan’ individually

… book patients in ‘their own’ OR

… overestimate their speed 

… unaware of emergency cases

… unaware of ICU and ward availability



Individual planning creates… 

 Low efficiency

 Low predictability

 Cancellations

 Overtime

 Conflicts 



Improve efficiency, enhance safety 

 Balancing needs and availability

 Synchronize resources

 Enhance predictability and thus safety

 Increase manageability 



First make sure capacity is sufficient



Can you pack the suitcase? 



Does it fit?



Planning can help to squeeze 



Easier to pack small items



Improve manageability

 Assign OR time to different departments or divisions

 Calculate target utilization for each department or 

division

 Create procedure planning with realistic OR times

 Create reasonable planning procedure

 Design optimal emergency procedure planning 
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…and not to individuals

 Someone should be accountable

 Spokesperson

 Authority



Annual production agreements

Hospital 

Admin.

Surgical 
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Annual production agreements; the pie

The Capacity Pie
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Planning cycle

 60% of OR time for 2011 in September 2010

 80% 3 months before T0

 100% 6 weeks before T0

 Program 2 weeks before T0
The Capacity Pie
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Improve manageability

 Assign OR time to different departments or divisions

 Calculate target utilization for each department or 

division

 Create procedure planning with realistic OR times

 Create reasonable planning procedure

 Design optimal emergency procedure planning 



Target utilization

 100% utilization is not ideal

 Complex procedures create increased variability

 Expected utilization depends on case mix



Utilization levels

Target utilization should be realistic

Risk of running over time is a management decision

Erasmus MC: 31%

Departments must plan slack within regular capacity 

 overtime probability 31%

 +/2

69%



Target utilization
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Reserved OR capacity for variability of the duration of the surgical procedures

Reserved OR capacity for variability of the duration of emergency surgery
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Case mix
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Target utilization depends on case mix 

SEM

Mean

Neurosurgery 83%

General Surgery 86%

ENT 91%

Ophthalmology 95%



On target?

Realisation 2006 2007 2008 2009

Specialty utilisation utilisation utilisation utilisation

General Surgery 86,1% 79,5% 83,7% 84,6%

Gynaecology 83,5% 94,7% 96,5% 95,3%

Max-facial 77,5% 85,0% 100,9% 88,6%

ENT 86,6% 88,8% 82,6% 85,3%

pulmonary 82,7% 58,2% 86,1% 84,2%

Neurosurgery 88,5% 89,4% 88,5% 90,2%

Trauma 77,8% 78,3% 73,5% 67,2%

Ophtalmology 86,8% 80,6% 80,6% 90,4%

Orthopaedics 88,5% 85,6% 90,8% 88,4%

Plastic Surgery 86,3% 88,3% 91,0% 87,5%

Urology 86,7% 86,9% 91,8% 89,0%



Improve manageability

 Assign OR time to different departments or divisions

 Calculate target utilization for each department or 
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 Create procedure planning with realistic OR times

 Create reasonable planning procedure

 Design optimal emergency procedure planning 



Procedure time is predictable



Those were the days…

Mean 45 minutes underplanned per procedure



It works!



Realistic OR times

 Including time between procedures

 Anesthesiology time

 Induction time 12% of skin-to-skin time (+/- 1.8%)

 Slack time or reserve capacity 



Planning with reserve capacity
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Volume of emergency capacity

 Patient flows predictable

 Procedures not the names

 Annually, monthly, weekly

 Capacity should fit in the suitcase



Dealing with emergency surgery

 Dedicated emergency OR (concept 1) 

 versus

 Emergency capacity on the elective OR’s (concept 2)

Kazemier et al. J Med Systems (2007)



Two concepts

Kazemier et al. J Med Systems (2007)



Slack time and emergency cases
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Reserved OR capacity for variability of the duration of the surgical procedures

Reserved OR capacity for variability of the duration of emergency surgery
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Percentage emergencies operated

Kazemier et al. J Med Systems (2007)



Emergency capacity in elective time results in…

 Reduction of waiting time (74 to 8 minutes)

 Reduction in running over time (10.6 to 8.4 hrs)

 Comparable utilization

Kazemier et al. J Med Systems (2007)



Size does matter!



Size does matter in the planning world

 Individual surgeon

 Surgical Division

 Single Department

 Multiple Departments



Each specialty own OR



Optimal schedule



Reduction of unused time



Schedule optimization

Drawbacks:

 OR personnel and ORs should be versatile

 Extra flexibility of surgeons 

Benefits: 

 Freed capacity of 10% per year



Future

 Computer support for emergency planning during the day

PDA which computes rescheduling alternatives

 Towards computer aided care pathway planning

Computer aided OR-ICU-Ward scheduling

 Optimization of the OR schedule

Computer generated case scheduling

 Improving prediction models



Prediction models

 Improving prediction of surgical duration with patient 

variables (BMI, age, …)

Kazemier et al. Anesthesiology 2010



Prediction models

 Improving prediction of surgical duration with patient 

variables (BMI, age, …)

 Master surgical schedule: optimizing patient flow before 

and after OR



Master Surgical Schedule

Cyclic Surgical Case schedule

 All repetitive elective cases are scheduled in advance

 Optimized with respect to outflow to ICU and wards

 Optimal case schedule obtained by mathematical 

optimization



Conclusions

 Create sufficient capacity

 Assign OR time according to history

 Determine target utilization depending on case mix

 Use historical data in planning

 Planning environment as big as possible

 Plan in advance what can be planned in advance

 Plan slack to accommodate variability and emergency

 Consider master surgical schedules 




