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Introduction
• Goal:  

• Compare outcomes before and after implementation of a comprehensive rapid-
recovery protocol in elective MIMVR for degenerative disease, where adherence to 
ERAS guidelines is the standard of care.  

•  Health Economic outcomes 
•  Patient reported outcomes 
• Discussion on how to implement and partner with Industry for a Canadian 

“Benchma 



Methods

• Rapid-Recovery protocol was developed and executed by a multidisciplinary team 
starting September 2022- December 2022 

• Non-randomized controlled before and after study of minimally invasive mitral valve 
repair patients.  
• Before: patients pre-protocol 
• Same surgeons and similar surgical techniques  
• After: patients who followed Rapid-Recovery protocol  

• Exclusion criteria:  
• 1) previous cardiac surgery, 2) urgent or emergent surgery, 3) additional valvular procedures, 4) 

sternotomy approach, 5) mitral valve replacement. 









Methods
• Primary composite outcome:  

• Discharge from the ICU by POD#1, and  
• Discharge home by POD#4, and  
• No 30-day all-cause readmission 

• Secondary outcomes: 
• Cost Analysis  
• Intubation time 
• ICU length of stay 
• Hospital length of stay 
• Post-operative complications at 30-days



Methods

• Continuous variables depicted as mean and standard deviation or median and 
interquartile range, with significance determined by Kruskal-Wallis test 

• Categorical variables shown as frequencies with significance determined by 
Fisher’s Exact test 

• Logistic regression performed to identify factors associated with Rapid-Recovery 
success  
• Effect sizes for regression analysis expressed as odds ratio (OR) with 95% confidence interval 

(CI) 
• A two-sided alpha level of 0.05 defined statistical significance  

•



Baseline measurement 
Variable Pre-protocol (n = 75) 

mean ± SD or n (%)
Post-protocol (n = 75) 
mean ± SD or n (%)

P value

Age (years) 60.4 ± 12.1 59.9 ± 12.8 .987
Female Sex 30 (40.0) 26 (34.7) .613
Body Mass Index (kg/m2)  26.5 ± 4.8 26.4 ± 4.5 .951
NYHA III-IV 13 (17.3) 19 (25.3) .319
Hypertension 32 (42.7) 27 (36.0) .504
Dyslipidemia 47 (62.7) 31 (41.3) .014
Coronary Artery Disease 15 (20.0) 10 (13.3) .381
Diabetes 10 (13.3) 1 (1.3) .009
Smoking 8 (10.7) 5 (6.7) .563
COPD 2 (2.7) 2 (2.7) 1.000
Chronic Kidney Disease 3 (4.0) 5 (6.7) .719
Previous Stroke or TIA 5 (6.7) 0 (0.0) .058
Atrial Fibrillation 17 (22.7) 12 (16.0) .409
LVEF ≥60% 58 (77.3) 61 (81.3) .687
Tricuspid Regurgitation    

     None/trivial 55 (73.3) 57 (76.0) .851
     Mild 17 (22.7) 15 (20.0) .842
     Moderate 3 (4.0) 4 (5.3) 1.000
     Severe 0 (0) 0 (0.0) 1.000
Aortic Regurgitation    

     None/trivial 68 (90.7) 63 (84.0) .326
     Mild 6 (8.0) 11 (14.7) .303
     Moderate 1 (1.3) 1 (1.3) 1.000
     Severe 0 (0.0) 0 (0.0) 1.000





Results: Primary Outcome







Results: Barriers to Success
Barrier to CVICU POD#1 Discharge Affected Patients n=9 (%)
Delirium 1 (11.1)
Hemodynamic Instability 2 (22.2)
Low Output State 4 (44.4)
Rhythm 1 (11.1)
Seizure 1 (11.1) Barrier to Hospital Discharge by POD#4 Affected Patients n=28 (%)

Delirium 2 (7.1)
Mobility 4 (14.3)
Myocardial Infarction 1 (3.6)
Rhythm Control  
     Atrial Fibrillation 8 (28.6)
     Pacemaker Insertion 3 (10.7) 
Respiratory  
     Oxygen Requirement 4 (14.3)
     Pneumonia 1 (3.6)
     Pneumothorax 1 (3.6)
Pain 4 (14.3)

Reason for 30-day Readmission Affected Patients n=4 (%)
Pericarditis 1 (25.0)
Pleural Effusion 2 (50.0)
Gastrointestinal Bleed 1 (25.0)



Discussion

• Rapid-recovery protocol was associated with significantly higher rates of the 
primary composite outcome of discharge from the ICU by POD#1, discharge 
home by POD#4, and no readmission by 30-days 

• No difference in postoperative complications 

• Novel approach to cardiac surgery perioperative care







Early Patient Reported Outcomes 
following Minimally invasive Mitral repair



Importance of Patient reported outcomes

• PROMs provide a structured approach to define physical, mental, and emotional 

components of the patient experience and can help determine health-related quality of 

life (QoL).







Methods 

• 50 consecutive minimally invasive mitral repairs with EQ5 quality of 
life scale assessment early after surgery  
• Research coordinator follow up at 
• 3 days post op 
• Discharge  
• 2 weeks  
• 6 weeks 
• 12 weeks

















Results summary 

• At 2-weeks post-surgery, 81% of patients reported QoL similar to baseline   

• All of the individual components of the EQ-5D-5L showed progressive recovery over time.  

• 2-weeks post-operation, 78% of patients reported that their mobility returned to baseline  

6-weeks postoperative, 69% of patients had returned to baseline usual activities 

• 100% of patients returning to within the clinically insignificant deficit range by 12-weeks 

follow-up, indicating recovery


