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Preoperative optimization of frail patients

§ Preoperative 
§ Sarcopenia
§ Frailty
§ Physical function

§ Effects on outcome

§ Prehabilitation



Sarcopenia
vs

Complications

GI cancer
29 RTCs
N=7176

Simonsen C, Ann Surg, 2018
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Frailty index as a predictor of postoperative morbidity and mortality

N= 971 434 (NSQIP)

Velanovich V, J Surg Res, 2013

General Surgery



Preoperative 
physical performance 
and morbidity

§ Prospective cohort abdominal cancer 
§ (>70 ys, n=197)
§ 54% complications (10%>3b)

§ Higher physical performance
§ Less risk of severe complications
§ Less risk of discharge to further care

§ Maximal inspiratory pressure
§ Shorter LOS and less pulmonary complications

§ Maximal gait speed (10 m) useful preoperative 
test
§ Cut off 2.03 m/s Karlsson E, EJSO, 2018



PREHABILITATION

A process of care that occurs 
betweeen the time of diagnosis 
and the beginning of treatment 

Optimise patients’ 
psychological and physical status 

before surgery
to improve 

postoperative outcome and recovery



§ Multidisciplinary / Multimodal
§ Preoperative evaluation
§ Risk assessment
§ Psychological support
§ Optimise chronic disease

§ Cardiopulmonary, Diabetes, Kidney

§ Inspiratory muscle training
§ Preoperative physical exercise
§ Nutritional support
§ Cessation of smoking and alcohol
§ Correcting anemia



Whittle J, Anesthesiol Clin, 2018

Prehabilitation in frail patients
Physiologic reserve vs age

Prehabilitation
Vs

Dependence



Are there currently time for prehabilitation before oncological curative CRS ?

Colon cancer -
Time from diagnosis until operation 
or start of other treatment 
in Stockholm county

Data från RCC 2018



Delay curative surgery ?

§ Curative lap CRS, n=668
§ ERAS
§ Time from diagnosis to surgery

§ Mean 53 days (48-58)

§ Dichotomised
§ 4-, 8-, 12-weeks, 
§ From diagnosis to surgery
§ No effect on 5 yr survival

§ Same conclusion in review of 5 studies 
(n=13514, ca colon)

Curtis NJ, Int J Colorect Dis, 2018, Hansen C, EJSO, 2018



Inspiratory 
muscle training

IMT before surgery

Pulmonary
Cardiac
Abdominal

17 RCTs
N=853

Kendall F, Dis Rehab, 2018

Pulmonary 
complications

LOS



Heger P, J Gastrointest Surg, 2019

Overall
Compl

Pulmonary
Compl

Major abdominal surgery 
N= 442, 8 RCTs

No effect on LOS



Hughes M, WJS, 2019

Overall 
Complications

Pulmonary
Complications

Major abdominal surgery
N=907, 15 RCTs

No effect on LOS



PREHAB Exercise
§ RCT, AAA, n=124

§ EVAR 37%
§ OAR 63%

§ 1h supervised exercise
§ 6 weeks, 3 times weekly

§ Increased peak VO2
§ Shorter LOS

Barakat, Ann Surg, 2018

Reduced complications

* *

*



Prehab RCT in risk patients
§ Major abdominal surgery, 

n=125
§ Age>70, ASA III/IV, 
§ Duke Activity Index Score < 46

§ Motivational interview

§ 6 weeks
§ Unsupervised excercise
§ + 1-3 supervised sessions /w

§ Enhanced aerobic capacity
§ LOS  13 vs 8 days (p=NS)

§ Reduced postop complications

§ Cardiovascular
§ Infectious
§ Paralytic ileus

Barberan-Garcia A, Ann Surg, 2018

* *



Nutritional support

§ RCT, CRS, n=101
§ Weight losing patients > 1kg /6 months
§ 250 ml ONS for 8 (5-15) days preop

§ vs dietary advice alone

§ Less weight loss postop (7 vs 10 %) 
§ Fewer infections (30 vs 47%)

Burden S, J Cach Sarc Muscle, 2017

*



Smoking / alcohol
§ Smoking

§ 1 RCT, CRS, N=60, 
§ <2wks before surgery

§ No effect

§ Cohort, n=1355, gastrectomy

§ Duration Complications
§ < 2 wks 16% 
§ > 2-4 wks 5%
§ 4-8 wks 12%
§ >8 wks 9%

§ Alcohol
§ > 2 units alcohol daily increase postop infections (150 ml wine or 500 ml beer)

§ 2 small RCTs, n=69, 
§ reduced postop complications

Luther, WJS, 2018



Correcting anemia
§ Common before colorectal surgery

§ Blood loss or chronic inflammation
§ IV treatment more effective than oral
§ Hb increases between 4-12 g/L in studies
§ Iron therapy less effective postop

§ 3 RCTs in abdominal surgery
§ Reduced transfusions and shorter LOS in several studies
§ No data on clinical outcomes

§ Ongoing intervention studies

Peters, Anesth-Analg, 2018



Gustafsson U, WJS, 2018

New ERAS guidelines for 
colorectal cancer surgery 2018



Improved	Disease-free	Survival	After	Prehabilitation	
for	Colorectal	Cancer	Surgery.
Trepanier,	Maude;	Minnella,	Enrico;	Paradis,	Tiffany;	Awasthi,	Rashami;	
Kaneva,	Pepa;	Schwartzman,	Kevin;	MD,	MPH;	Carli,	Franco;	MD,	MPhil;	
Fried,	Gerald;	Feldman,	Liane;	Lee,	Lawrence;	MD,	PhD

Annals	of	Surgery.	270(3):493-501,	September	2019.
DOI:	10.1097/SLA.0000000000003465

FIGURE	2	.	Kaplan-Meier	survival	curves	
of	5-year	disease-free	survival	in	patients	
undergoing	prehabilitation	vs	control	for	
(A)	all	stages	and	(B)	stage	III	disease.

N=202





§ Initiate prehabilitation immediately after diagnosis
§ Simple and pragmatic interventions increases compliance

§ Intuitively beneficial strategies
§ Increasing evidence on clinical outcome

§ Many ongoing studies
§ QoL
§ Cost-benefit

§ 4-6 weeks of prehabilitation reasonably (!?)
§ in frail patients without obstruction

§ awaiting oncologic CRS

Summary
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