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1
GENERAL INTRODUCTION 

In general, there is no doubt about the necessity of a strict training program, adequate nutri-

tion, and social support to succeed in running a marathon [1]. Therefore, it feels reasonable 

that the similar pillars - physical training, nutritional supplements, and mental support - will 

help to resist the impact of surgery. This concept is also known as ‘prehabilitation’. 

Prehabilitation is a multidisciplinary approach that aims to enhance physical capacity prior 

to surgery and subsequently to improve postoperative outcome. Multimodal prehabilitation 

includes exercise, nutritional advice, psychosocial support, smoking cessation, and additional 

medical optimization. Prehabilitation has been studied for various types of surgery, such as 

spinal, cardiac, aortic, and cancer surgery. 

In recent years, prehabilitation is increasingly executed in clinical practice, especially in the 

field of colorectal cancer (CRC). In the Netherlands, colon and rectal cancer have a serious 

health impact with 12.000-13.000 new cases per year. Surgery is still the primary treatment 

option. Because more than half (approximately 55%) of the newly diagnosed patients are 

70 years and older [2], surgeons are frequently performing cancer resections in this older 

population. 

Surgery is considered a major stressor and therefore it is not remarkable that older patients 

with CRC have an increased risk of mortality, complications and increased length of stay 

after surgery compared to younger patients [3-5]. However, age itself is not the sole deter-

minant of these unfavorable outcomes. Other patients’ characteristics are responsible for the 

increased risk of adverse postoperative outcomes. Identifying these risk factors is challeng-

ing, especially in a population that consists of individuals with extremely different health and 

functional life courses. Frailty - a decreased physiological state based on somatic, functional, 

cognitive, and psychosocial aspects - is therefore an interesting and relevant patient charac-

teristic. Several studies have demonstrated that frailty is not only associated with mortality 

and morbidity after CRC surgery, but also with functional decline and lower quality of life 

[6-8]. The golden standard for identifying frailty includes a geriatric screening followed by 

a geriatric assessment (GA), that describes somatic, functional, cognitive, and psychosocial 

impairments. 

The complication rate and the risk of functional decline in older patients is still high after 

CRC surgery despite several care developments in the past decade (such as minimally inva-

sive surgery and enhanced recovery programs (ERAS)) [9]. Prehabilitation is therefore an 

interesting care improvement as it may reverse frailty characteristics with the aim of lowering 

the risk of adverse postoperative outcome. 
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Current evidence shows that prehabilitation in CRC surgery improves pre-and postoperative 

physical capacity. However, the effect on other postoperative adverse outcomes, for instance 

postoperative complications, is still not clear [10-14]. One randomized controlled trial (RCT) 

found a significant reduction of overall postoperative complications after prehabilitation 

[15] and another RCT found a reduction of severe and medical complications [16]. Other 

RCT’s found no effect on postoperative complications [17-20]. Several challenges must be 

addressed before the effect of prehabilitation is accurately determined and an effective preha-

bilitation program is successfully implemented in clinical practice. It is essential to identify 

the patients with the highest risk of adverse postoperative outcomes, who are most likely to 

benefit from prehabilitation, and to determine the adverse postoperative outcomes which are 

most relevant to these patients.

THE AIM OF THIS THESIS 

The aim of this thesis is to shape and concretize the concept of prehabilitation towards clini-

cal practice for older patients with colorectal cancer undergoing elective surgery by 

1. Identifying preoperative frailty 

2. Identifying relevant postoperative outcomes

3. Investigating the effect of prehabilitation

THESIS OUTLINE

In Part I of the thesis, several frailty modalities and their potential to identify patients at 

risk of adverse outcome after CRC surgery were investigated. In Chapter 2 we analyzed the 

interaction between comorbidity and age (the old, older and oldest patients) on postopera-

tive complications in a cohort of 38.638 patients ≥70 years in the Netherlands between 2011-

2019. In Chapter 3, we performed an external validation of the American College of Surgeons 

National Surgical Quality Improvement Program (ACS NSQIP) surgical risk calculator in 

patients ≥70 years undergoing elective non-metastatic CRC surgery in the Netherlands. In 

Chapter 4, we assessed the predictive value of selected geriatric parameters for postoperative 

outcomes in older patients with rectal cancer. 

In Part II, relevant postoperative outcomes for older patients with CRC were identified. 

Time-trends and age-specific differences of surgical and non-surgical complications after 

CRC surgery were studied in older patients in the Netherlands between 2011-2019 (Chapter 

5). The postoperative course of physical functioning and quality of life of patients with and 

without frailty is discussed in Chapter 6. 
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1Part III shows the results of two retrospective cohort studies including older CRC patients 

who participated in a prehabilitation program in Reinier de Graaf Hospital in Delft. In Chap-

ter 7, the cohort was stratified by prehabilitation and differences in surgical and non-surgical 

complications were assessed. In Chapter 8, the long-term survival and hospital admissions 

were studied between patients participating in the prehabilitation program and patients who 

received standard care. 

In the last chapter (Chapter 9), the findings in this thesis will be discussed and future per-

spectives will be provided. 
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