
Surgical outcome and the 

future of perioperative 

medicine 

 

Rupert Pearse 

Professor of Intensive Care Medicine 

Queen Mary University of London 

@rupert_pearse 



• 310 million surgical procedures worldwide 

• True mortality rate is not known 

• 3 million deaths each year 



 

Mortality: 2% 

 

Adverse Events x3 – x10 



Surgical procedure risk  
Pearse R et al. Lancet 2012; 380: 1059-65. 



Pearse R et al. Lancet 2012; 380: 1059-65. 

Co-morbid disease risk 



www.rcoa.ac.uk/periopmed/animation 



Surgical death rates vary in US hospitals 
 

Ghaferi A. N Engl J Med 2009; 361: 1368-75. 



An assessment of “failure to rescue” derived from routine NHS data. 

Jones, Bottle & Griffiths; 2011  

NHS data: Failure to rescue outliers 



www.isos.org.uk 

@ISOSstudy 



ISOS: Results 

• 44,814 patients from 474 hospitals in 27 countries 

 

• Eight low & middle income countries (134 hospitals) 

 

• 310 university hospitals (66%) 

 

• Ward beds: median 550 (IQR 329-850) 

 

• Critical Care beds: median 21 (10-38) 

 

 

 



ISOS: Results 

• 7,508 patients developed complications (16.8%) 

• 207 patients died (0.5%) 

• 5,254 patients with one complication (11.7%) 

• 2,254 patients with ≥2 complications (5.0%) 

• Failure to Rescue rate: 2.8% 



ISOS: Results 

• Infection:   9% of patients;  2.6% mortality 

• CVS:  5% of patients;  6.9% mortality 

• Other:  13% of patients;  2.8% mortality 

 

• Lowest mortality:  Pulmonary embolism (2%) 

• Highest mortality:  Cardiac arrest (44%)  



Failure to Rescue 
Hospitals ranked in quintiles by activity volume 

Complications Mortality FtR 



ISOS: Failure to Rescue 

• Failure to Rescue rate: 2.8% (207 of 7508 patients) 

• Mortality varies three-fold across quintiles 

• Mortality highest in lowest volume quintile 

• FtR varies two-fold across quintiles 

• FtR helps explain why patients die 



Failure to Rescue: 

Hospital response to the deteriorating patient 

Complications Mortality FtR FtR but no ICU ICU 



Kahan B et al. 2016; under review 

ICU bed provision and mortality 



Kahan B et al. 2016; under review 

Planned ICU admission and mortality 



Kahan B et al. 2016; under review 

ICU admission for complications 





ISOS: Critical Care effect…? 

•At patient level: 

• More deaths with direct Critical Care admission (2% vs 0.25%) 

• Mortality still greater after risk adjustment (OR 3.11 [2.13-4.52]) 

 

•At hospital level 

• No protective effect of increased admissions to Critical Care  

• No protective effect of increased Critical Care beds 

 



Wunsch et al. Anesthesiology 2016; 124: 899-907. 

ICU not associated with lower mortality 

after surgery in USA 







Surgical outcomes and the 

future…? 

• High volume of surgery 

• Outcomes poor for many patients 

• Failure to rescue remains a problem 

• Intensive care not an isolated solution 

• New approach to critical care needed 



Last chance for questions.... 


