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OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

4.35% of Isolated CABG pts are extubated in OR 
Responses:
  Why bother?
  Is it safe?
  Who benefits?
  Quantifiable?
Unique features of our program
Our implementation and outcomes
Anesthesiology perspective
Questions/discussion

STS National Database Harvest 3, 2023
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OR extubation: a progression



OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

This may have been the first: 2010
Not presented 

at  meeting
• n = 2125 (propensity 

matched 713)
• Multiple operation 

types: 70% Isol CABG
• 46% elective,

54% urgent
• 8.7% IABP
Reintubation 0.6%
Decreased LOS by 0.8

 day (p<0.0001)



OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

Limited reports
2014
• n = 165 propensity matched
• Multiple operation types
• 70-80% elective

20-30% urgent
• 53% EF

Decreased LOS by 1 day 
(p=0.0005)

> 20% cost reduction 
(p=0.0007)

Reintubation 3% (ns)



OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

Limited reports 2017
• n = 354 
• Multiple operation types
• 76% elective

24% urgent
• 55% EF
• 0.7% STS pred mortality risk
• 4.9% STS prolong vent risk 

Predictors:
Younger age, elective status
Isolated CABG
Lower BMI, higher albumin,
No chronic lung, No DM
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Limited reports: only multicenter study
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Limited reports: only multicenter study
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Limited reports
2023
• n = 507 (36% of 2017-2022 

isolated CABG pts) 
• 58% EF
• 1.1% STS pred mortality risk 

1.6% reintubation
3.4 days mean postop LOS 

 (vs 7.1 days, p<0.0001)
  97% discharged to home
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Discussion/Editorials
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Discussion/Editorials
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Discussion/Editorials

Motivation?

2022; 36:1265-1267



OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

Discussion/Editorials

Safety/Logistics?
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Discussion/Editorials

Cost savings?
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Discussion/Editorials

To conclude:



What LOE grade? Gathering evidence
• Is it safe? All studies except Virginia show

 very low reintubation rate.
•Does it decrease LOS? To variable amounts: 0.6 - 3.7 days.

 LOS is multifactorial.
• Patient satisfaction? Yes, but not formally evaluated. 

OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM



Can logistic barriers be overcome…? 

OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

Are these not 
reminiscent… 



…like we did to achieve extubation in < 6 hours? 

… of 
these? 

Critical Care Nurse 2021; 41:14-24.
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We no longer 
see this -
but it’s very
hard to 
quantify 

Spoiler:

OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

Our post-ORE handoff has been smoother
agitation

sedation

agitation

sedation

agitation

We no longer 
see this - 



Unique features of our program
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Unique features of our program
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2.51% = STS Risk for 
all Cardiac Surgery cases 
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Having 
Cardiac 
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Our operative mortality risk
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Our mortality
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Our system ranking

(Other program names whited out)
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Our system ranking

Other program names whited out
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Unique features: multiarterial grafting with CABG
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Unique features: multiarterial grafting with CABG
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Unique features: Operating room extubation
When: January 2021
Why: Program revamping under
 new surgical leadership
How: Our first patient was an
 isolated 2-vessel CABG
 with good LV function.
 Collaboration with our 3
 cardiac anesthesiologists* 
 (* we’re recruiting!) and 

our world-class perfusionist.
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Implementing operating room extubation (ORE)
How: Collaboration with our 3
 cardiac anesthesiologists*
 (* we’re recruiting!) and 
 our world-class perfusionist.
Perfusion fluid management: 
 Short pump circuit length 

Retrograde autologous 
priming

 Hemoconcentration
 Rewarming 
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Implementing operating room extubation (ORE)
Perfusion fluid management: 

  Short pump circuit length 
 Retrograde autologous 

  priming
  Hemoconcentration
  Rewarming
*More from Dr. Jeffrey Johnston*
 Nursing & RT coordination:
  Communication is
  everything  



OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

Rapid ORE generalization beyond isolated CABG

Our approach quickly became:
 All cardiac surgical patients
 are treated as candidates for 

operating room extubation.  



Evaluating our ORE experience

We reviewed all 66 patients from 1/2021 – 3/2023 with:
• STS Predicted Risk of Mortality scores
•No exclusions for emergent or preoperative IABP 

patients
• Compared Isolated CABG vs Valve/Valve+CABG pts
•Univariate predictors of successful operating room 

extubation

OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM



Results: ORE successful in 88% of patients (58/66)

•No reintubations
• 0% Operative mortality
• 0.56 Observed/Expected STS morbidity

OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM



Results: Isolated CABG vs Valve/Valve+CABG

OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

2017
• n = 354 
• Multiple operation types
• 76% elective

24% urgent
• 55% EF
• 0.7% STS pred mortality risk
• 4.9% STS prolong vent risk 

Predictors:
Younger age, elective status
Isolated CABG
Lower BMI, higher albumin,
No chronic lung, No DM



Results: Univariate predictors of ORE success

OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

Paradoxical:
•Higher age
• Lower ejection fraction
•Higher STS predicted risk of mortality

Our explanation: Extubation in the operating room was 
based primarily on ability to oxygenate and ventilate, 
irrespective of age, ejection fraction, STS PROM, etc. 



Conclusions

OPERATING ROOM EXTUBATION AT A REMOTE COMMUNITY PROGRAM

1) Our operating room extubation experience:
• First reported from a remote community program
• Demonstrated that ORE can be successfully and safely 

undertaken in centers with smaller case volumes
• Higher proportions of challenging risk patients than 

any reported ORE series
2) ORE anesthesia management for isolated CABG was 

readily transferable to Valve/Valve+CABG patients
3) Success with ORE accompanied program achievements 

in mortality and morbidity 





PreOp Considerations

• OSA History
• Assessment- STOP BANG score
• Sleep Study
• CPAP Compliance

• COPD, Pulmonary Dz, 
or Previous Thoracic Surgery

• Optimized by Pulmonologist
• Home O2 vs bronchodilators
• PFTs helpful
• Room air ABG



PreOp Considerations

• Obesity
• Anticipated Difficult Airway
• Diminished FRC, will desaturate quickly
• Likely require BiPAP in ICU

• ESRD
• Recent Dialysis
• Strict Fluid management



IntraOp Considerations

• Opiate Management
• Controversial in our group (3 anesthesiologists have 4 different opinions)
• Conversative opiate management

• Maximum Fentanyl 500-600mcg during the case
• Small doses of long acting opiates during closure

• Dilaudid 0.4mg IV
• Morphine 0.1mg/kg IV

• Non-Opiate Management
• IV Acetaminophen during closure
• Precedex gtt
• +/- Local anesthesia (parasternal and intercostal ropivacaine by surgeon) 



Planned Extubation

• Sugammadex for complete reversal
• Start SBT/Pressure Support once chest is closed
• Titrate additional opiates for tachypnea
• Tidal Volumes acceptable with low pressure support
• Low pressor requirement
• Normothermic
• No evidence of pulmonary congestion in ETT
• Gastric contents suctioned with OG



Extubation

• Small Precedex gtt (0.5mcg/kg/hr) allows patients to follow simple 
commands (“deep breaths” or “arms down”), but avoids agitation 
during transfers to ICU
• RT and BiPAP on standby in ICU
• Nasal airways helpful

• RT and Nurses are afraid of oral airways with BiPAP

• ICU nurses (like those in PACU) should be comfortable with patient 
extubated deeply

• i.e. Jaw thrust or mask ventilation skills if needed.



Important Dates for Adult Cardiac

ACSD Quality Improvement 
Series @ 2pmCT

18 Oct.

ACSD Monthly Webinar @ 
2pmCT

1 Nov.

ACSD H4 Deadline (OR 
dates through 9/30/2023)

10 Nov. 

ACSD H4 Opt-Out Ends

14 Nov. 

ACSD Quality Improvement 
Series @ 2pmCT

15 Nov.

ACSD Monthly Webinar @ 
2pmCT

6 Dec.



 
Where we WERE at… Harvest 1 2023

Isolated CABG – ProcID 1



Where we are at for H3 2023
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P values shown on the graphs reflect results of difference in difference 
analysis comparing slopes across the three six month time frames (2022 

Q1/Q2, 2022 Q3/Q4, and 2023 Q1/Q2)



Where we were at…



High Volume Sites Avg Vent Time
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Where we were at…



Moderate Volume Sites Avg Vent Times
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Where we were at…



Low Volume Site Avg Vent Times
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Extubated in OR Case Counts – 
ProcID 1
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Prolonged Vent – STS AVG ProcID 1
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Contact 
Information

• Carole Krohn, Director, STS National Database
• CKrohn@sts.org
• 312-202-5847

• STSDB@sts.org
• Database Operational Questions (Billing, 

Contracts, Contacts)

• STSDB_Helpdesk@sts.org 
• IQVIA/Database Platform Questions 

(Uploader, DQR, Missing Variable, 
Dashboard, Password and Login)



Open Discussion

Please use the 
raise-hand 
function.

Please use the 
Q&A Function.

We will answer as 
many questions as 

possible.

We encourage 
your feedback and 
want to hear from 

you!


