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Modification 
Respiratory    
homeostasis

• Ischemia-reperfusion.

• Unipulmonary ventilation.

• Modification of lung volumes.

• Respiratory muscle 
dysfunction.
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The patient at thoracic surgery clinics

Young adults

COPD, heart disease, vascular disease, stroke

Older adults

Frailty, sarcopenia



Morbidity= 20%       
Mortality= 5%

Improved
anesthesia

VATS -
RATS

Patient
selection

“A single postoperative complication = reduces quality of life and decreases functional capacity 40%”
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Modify physiologic resilience 

Traditional surgical care 
elements

Multimodal approach to 
improve recovery

Fast-track surgery 
protocols

Enhanced recovery after 
surgery protocols

Prehabilitation

• Improve physiologic reserve and function.

• Minimize surgical stress response.

• Improve surgical outcomes.
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recovery 
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Enhanced recovery after surgery
Multimodal, multidisciplinary perioperative elements that can improve outcomes.

2000 2005 2010 2015s 2020s Future

First ERAS® protocol published in 
coloproctology surgical patients

2005

ERAS® and ESTS guidelines

2019

SECT – SEDAR guidelines

2022Fast-Track in thoracic surgery

2001
Multimodal approach

1997



Enhanced recovery after surgery

• 45 items.

• 21 perioperative interventions.

• 5 items preoperative phase.

• Thoracic surgery and extrapolated interventions.

• National guidelines with 2 scientific societies

• 75 items.

• 6 items preoperative phase.

• Thoracic surgery and extrapolated interventions.



Enhanced recovery after surgery

Preoperative 
phase

• Patient education and 

counseling.

• Nutritional evaluation.

• Smoking cessation.

• Anemia management.

• Pulmonary rehabilitation.

Perioperative 
phase

• Venous thromboembolism 

prophylaxis.

• Anaesthetic protocol.

• Pain relief.

• Perioperative fluid 

management.

• Surgical technique.

Postoperative 
phase

• Chest drain management.

• Early mobilization and 

adjuncts to physiotherapy.



Enhanced recovery after surgery

• Decreases hospital LOS.
• Decreases post-operative complications.
• Decreases readmission rates.



Enhanced recovery after surgery

Budacan et al. (94% participation): 70% compliance. 

Von Meyenfeldt et al. (100% participation): 65%-86% compliance 

Forster et al. (16 recommendations). 75% compliance.

SECT (30% participation): 68% compliance. 



Enhanced recovery after surgery

• Large number of procedures (items).

• Variability in scientific evidence for each procedure.

• Scientific evidence transferred from other specialties.

• Need for multidisciplinary teamwork.

The “aggregation of 
marginal gains” approach



Prehabilitation



Prehabilitation, evolution of the concept

ERAS elements have 
historically focused on 
perioperative period
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Prehabilitation

• Exercise intervention
• Optimize nutritional status 

• Cognitive exercise



Teachable 
Moment

• Surgery =  behavioral changes 
to improve health.

Prehabilitation, evolution of the concept

Preoperative processes to enhance a patient's functional capacity and optimize 

recovery from the stress of surgery and anesthesia.

Duration

• Personalized.
• ≥ 4 weeks.
• More weeks for older patients 

and frailty.

NEW prehabilitation
programs

• Nutrition
• Exercise (physical and cognitive)
• Worry (stress reduction)

For currents smokers = smoking 
cessation.
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Prehabilitation, evolution of the concept

• Systematic review.

• Single modality prehabilitation.

• 10 RCT with 636 patients.

• Results: reduces the risk of developing a PPC and hospital LOS.



Prehabilitation, evolution of the concept

• RCT.

• Multimodal prehabilitation: 

exercise, nutrition counseling, 

psychological guidance.

• 73 patients.

• Results: improvements un 6MWT



What´s next?



What´s next?

Changes in enhanced 
recovery after surgery 

protocols
• “Key care elements” approach.

• Differentiate between patient and 

organizational factors.

• Patients' stratification by risk. 

• Patients' centered protocols (QoL, satisfaction, 

recovery).



What´s next?

Integration of ERAS + 
Prehabilitation

• Multimodal prehabilitation = clinical and 

functional benefits.

• ERAS = improve clinical outcomes.

• Contribution of prehabilitation vs. 

Adherence to ERAS elements



What´s next?

Back to basics

• Design new studies to reevaluate the stress 

response.

• Find the relevant outcomes that should be 

measured. 

• The interventions should be described, and the 

completeness should be reported.

• External variables that influence on outcomes 

should be identified and measured. 



• Lung cancer surgery = surgical stress + disruption of respiratory homeostasis. 

• Postoperative recovery is not a passive process and begins preoperatively.

• Prehabilitation = improve physiologic reserves and function.

• Enhanced recovery protocols = Minimize stress response. 

• Enhanced recovery protocols need changes to “key care elements” approach.

• Multimodal prehabilitation programs + Enhanced recovery protocols.

Take home messages
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