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(potentiële) Belangenverstrengeling Geen / Zie hieronder 

Voor bijeenkomst mogelijk relevante relaties met bedrijven Geen

Sponsoring of onderzoeksgeld Máxima MC Fonds
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Nationaal Fonds tegen Kanker
Noaber Foundation
Johnson&Johnson
Friesland Campina
Vifor Pharma

Honorarium of andere (financiële) vergoeding Geen

Aandeelhouder N.v.t

Andere relatie, namelijk N.v.t



Surgical outcome

Complicated Uncomplicated



mage result for lifestyle change

http://dietmdhawaii.com/weight-and-lifestyle/lifestyle-change-success-2/


De patients’ conditon can predict outcome

CPET: cardio pulmonary exercise testing

Better condition → Less complications 

  → Less mortality

Validation of preoperative cardiopulmonary exercise testing-derived variables to predict in-

hospital morbidity after major colorectal surgery. West MA. Br J Surg. 2016  



Prehabilitation
Surgical Prehabilitation in Patients with Cancer - Physical Medicine and  Rehabilitation Clinics

https://www.google.nl/url?sa=i&url=https://www.pmr.theclinics.com/article/S1047-9651(16)30074-2/abstract&psig=AOvVaw3PtWKTBsY412gALlmsIy-S&ust=1622458067676000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIjem7id8fACFQAAAAAdAAAAABAK


Colorectal 
Cancer

Surgery

5 weeks “ the window op opportunity”



Training

Molenaar C. et al. JAMA Surg. (158) 2023:572-581



Nutrition

Dietician

Protein suplementation 
(30g)

Multi-vitamin & vit. D

Molenaar C. et al. JAMA Surg. (158) 2023:572-581



Smoking 

1. Nicotine replacement

2. Counseling 

Molenaar C. et al. JAMA Surg. (158) 2023:572-581



Psychological support

1. Every group training

2. Reduction of anxiety and depression

3. Relaxation excersises

4. Optimal patient information 

5. Sleep monitoring

Molenaar C. et al. JAMA Surg. (158) 2023:572-581



PILOT   > 90% of sessions attended  

25%  less complications

Early recovery

N=40

Non radomised



Van Rooijen S et al. BMC Cancer. ( 22) 2019; 98 



Control group     n = 128

n = 123

Molenaar C. et al. JAMA Surg. (158) 2023:572-581



Test Procentueel

Steep Ramp +17 %

1RM Low Row +22 %

1RM Chest Press +25 %

1RM Lat Pull +17 %

1RM Leg Press +33 %

Prehab: training effect of 4 weeks prehabilitation  



Molenaar C. et al. JAMA Surg. (158) 2023:572-581

PREHAB trial: complications PREHAB

Control

-25% (NS)             -40%                   -40%                  -20% (NS)                  -60%
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Condition Strength Hand Grip

Molenaar C. et al. JAMA Surg. (158) 2023:572-581

PREHAB trial: results better recovery

PREHAB

Control



Complete recovery 4 weeks after surgery
Steep Ramp Test

All patients  Control  55%

   Prehab  90% p=0.08

 

Uncomplicated Control  64%

   Prehab  100% p=0.04

Ten Cate, Eur J Surg Oncol, 2024



PREHAB is standard care

No randomisation

> 90% participation

Network first line physical therapy  

 



Hemoglobin and anastomotic leakage



PREHAB in Máxima MC

PREHAB

n = 196 

No – PREHAB

n = 390 P-value

Overall complications 51 (31) 156 (40) - 23% 0.04

Severe complication 41 (20) 119 (31) - 37% 0.01

Hospital stay (days)* 4 (3-6) 5 (3-7) -1 day 0.02



- 40%
Radiology

20%

Laboratory

-15%
   Paramedics

Microbiology – 60%

- 40 %

Total savings

€ 315
 



Postoperative activity Difference  per 

patient 

Cost effect 

per patient 

Radiology - 39 % € - 62

Laboratory - 21 % € - 37

Microbiology - 58 % € - 18

Pathology - 40 % € - 12

(Para) medicals - 17 % € - 28

Surgical activities - 6 % € - 64

ER and outpatient - 11 % € - 34

Blood products - 40 % € - 13

Diagnostic activities - 10 % € - 10

Therapeutic activities - 38 % €  - 7

Other - 5 % € - 29

Total € -315

PREHAB in Máxima MC



Mean costs per patient Difference in 

costs 

PREHAB No - PREHAB

Hospital days 2719 3113 € - 394

IC days 432 832 € - 400

Postoperative 

activities*

1498 1813 € - 315

Total 4649 5758 € - 1109

PREHAB in Máxima MC



Activity Costs since 

standard care

Physical therapy Personal intake (60 min)

11 group sessions

303

Dietitian 1 consultation 65

Products Protein & Vitamins 50

Smoking cessation External program 0

Mental support Session case manager

10% referral to psychologist → 2%

49

2

CPET 40% indication → 10% 18

Organization Specialized nurse/casemanager (90min)

Surgeon

Administrative staff (70 min → 15 min)

98

50

10

Initiation bonus Project manager 0

Total € 635

Costs of 

PREHAB



€  635€  1109



nt

Dutch 

National 

Prehabilitation 

Protocol



18 hospitals, 2384 patients

Colorectal cancer

1192 PREHAB

1192 no-PREHAB

Propensity Score Matching



PREHAB

(n=1192)

No-PREHAB

(n=1192)

Relative 

reduction 
p-value

Overall complications 365 (30 %) 446 (37 %) - 20 % < 0.001

Medical complications 15.4 % 24.6 % - 37 % < 0.001

Surgical complications 21.4 % 24.9 % - 14 % 0.046

Anastomotic leakage 4.4 % 5.5 % - 20 % 0.218

Hospital stay in days 5.8 days 7.6 days - 1.8 days < 0.001

Readmission 8.2 % 11.1 % - 26 % 0.017

IC admission 4.4 % 8.1 % - 46 % < 0.001

18 hospitals in the Netherlands



Complications Prehabilitation  No-prehabilitation  p-value

Number 356 / 1192 446 / 1192 - 21% 0.001

Hospital stay (days) 10.1 (8.2) 12.4 (11.2) - 2.3 days 0.001

IC admission 36 / 356 (10.1%) 77 / 446 (17.3%) - 35% 0.004

Resilience if complications



Complictions DSCA 2014 -2023: colon and rectal 

surgery



Should we prehabilitate all patients?

Functional capacity



All patients benefit
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Overall complications

Prehabilitation Control

PREHAB makes you 10 years younger



Early admittance for endoscopy

Involvement of case manager

Patient blood management

Work-up within 1 week 

Introduction to prehabilitation

> 90% participation

Role of gastro-enterologist



40

251

586

Less  Complications
Early recovery

Van Rooijen et al., 2019Molenaar et al., 2023Sabajo et al., 2024Sabajo et al., …

2400Summary





Annual use of ICU beds for 200 CRC patients



Take home

✓ Prehabilitation 

o  early recovery

o  less complications

o  shorter hospital stay

o  positive business case

✓ Fragile and non-fragile patients benefit

✓ Advise your patient if there is no program yet

✓ If it works for colorectal………..



PREHAB at Máxima MC

Lung RectumLiver Aneurysm



1.   Stefan van Rooijen  2018 Maastricht

2.   Geert van der Sluis  2018 Maastricht

3.   Emma Bruns  2019 Amsterdam UVA

4.   Laura van Wijk  2022 Groningen

5.   Annefleur van Berkel 2022 Maastricht

6.   Vera van der Zanden  2022 Groningen

7.   Ruud Franssen  2023 Maastricht

8.   Melissa Voorn  2023 Maastricht

9.   Muriël Reudink  2024 Maastricht

10.   Charlotte Molenaar  2024 Amsterdam  VU

11.   Allard Wijma  2024 Groningen

12.   Dieuwke Strijker  2024 Nijmegen

13.   Caspar Mylius  2024 Groningen

14.   Evelien Quint  2024 Groningen

15.   Anne Cuijpers  2024 Maastricht

16.   Isa Mast   2025 Nijmegen

17.   Doris Gränicher  2025 Maastricht

18.   Sharon Hendriks  2025 Groningen

19.   David ten Cate  2025 Maastricht 

20. Sharon Hendriks 2025 Groningen

21. Joëlle Dhanis 2026 Groningen



2018  Eindhoven

2021  Eindhoven

2023  Groningen

2024  Nijmegen

2025  Maastricht

2026 Drachten





2018  Eindhoven

2019  London

2023  London

2024  Melbourne

2025  Vancouver

2026 Florence



Florence, March 23-25th 2027

www.worldprehabcongress2027.com







elated image

Afbeeldingsresultaat voor costs vs benefits

http://www.southperthphysio.com.au/over-55s-strength-and-conditioning
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiXmseXpZPjAhVQYlAKHc8RAOQQjRx6BAgBEAU&url=https://www.joshpaiva.com/online-marketing-tips-beginners-cost-vs-benefit/&psig=AOvVaw3QQ_qLY244RuBEuoV5YUC-&ust=1562055611484074
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