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1More and more older pati ents undergo surgery

The number of older people is increasing rapidly worldwide. In the Netherlands, in 2019, 
3.3 million (19.2%) of the inhabitants were 65 years or older. It is expected that this number 
will rise to 4.2 million (23.6%) in 2030.1 Older pati ents experience more diseases and 
multi morbidity than younger pati ents resulti ng in more and longer hospitalizati on in case of 
surgery. In 2018, 17% of the Dutch inhabitants of 65-80 years old and 27% of inhabitants of 
80 years and older were admitt ed to the hospital, compared to only 9% of the total group 
of inhabitants.1 Also, more and more older pati ents are undergoing surgery (including 
gynecological surgery).2,3 This increases the number of pati ents with a higher risk of worse 
postoperati ve outcomes.4

Identi fying pati ents at risk for worse  postoperati ve outcomes – frailty

A higher age is associated with a decline in health status and independency.5 Older 
pati ents may have specifi c health threats leading to a higher perioperati ve risk for negati ve 
outcomes, but being old does not necessarily mean one has a decreased health status. As 
a person grows older, chronological age and biological age drift  apart. Chronological age 
is the number of years a person has been alive, while biological age refers to how old a 
person seems, taking many lifestyle factors into considerati on. A substanti al part of the 
older populati on is sti ll acti ve and living healthily, including people aged 85 years and older.5

Biological age seems to be a more important risk factor for negati ve health outcomes than 
chronological age. 

Since not every older pati ent has the same risk of negati ve outcomes aft er surgery, the 
pati ents that are more at risk, the so-called frail pati ents, should be identi fi ed. Frailty is 
defi ned as a state of increased vulnerability to negati ve health care outcomes aft er a stressor 
event, such as surgery, due to reduced reserves in several systems. Frailty is common in 
older pati ents. Prevalence varies from 4-59% across studies and varies widely due to the 
heterogeneity in diagnosti c methods and populati on.6 Frailty is associated with a higher 
risk of postoperati ve mortality and complicati ons, functi onal decline, loss of independency, 
and lower quality of life.7–11 Frailty also increases the risk for geriatric syndromes such as 
postoperati ve delirium.12 Some characteristi cs of frailty, such as malnutriti on, anemia, or 
sarcopenia (low muscle strength combined with low muscle quanti ty or quality and/or low 
physical performance13) may be reversible.

Risk assessment can opti mize perioperati ve decision making for the individual, for example 
whether or not a certain operati on is advisable, or it can be used to tailor the type of 
surgery. The desired outcomes for the individual pati ent should guide decision making.14
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The individual risk for the outcome of interest that accompanies each treatment option can 
be discussed with the patient to create an individualized treatment plan, including possible 
interventions to improve the functional status of the patient preoperatively. 

Peri-operative care optimization

Prehabilitation, a preoperative care program to optimize the physical condition, might 
improve the reversible risk factors of frail patients. It usually consists of an exercise program, 
treatment of anemia, nutritional support, smoking cessation, psychological support and 
a medication review.15 Patients with low reserves and chronic medical conditions that 
are associated with a high risk of complications are expected to benefit most of such a 
program.16 Exercise, nutritional and multimodal prehabilitation may reduce morbidity after 
abdominal surgery, but data specific to older patients are sparse. Solid evidence is limited 
by the quality of the included studies, and the heterogeneity of interventions and outcome 
measures reported.17 In addition, it is not yet known how resilient the older, frail patients 
are and if their ability to resist functional decline or to recover following a stressor, such as 
surgery, can be improved sufficiently.18 

Besides preoperative interventions, such as prehabilitation, postoperative interventions are 
important as well. A successful example of that is the Enhanced Recovery After Surgery 
(ERAS) program, consisting of perioperative protocols with interventions aiming to speed 
functional recovery and improve postoperative outcomes.19 Proper postoperative delirium 
prevention and management (as part of ERAS protocols) is a crucial component to improve 
postoperative outcomes, especially in frail patients who have a higher risk to experience 
delirium.12,20

Delirium has a high prevalence (11–52%) in surgical patients with a mean age > 60 years 
old.20 There is a substantial burden associated with delirium: more hospital-acquired 
complications, such as falling, more frequent admission to long-term care, increased length 
of hospital stay, cognitive and functional impairment, institutionalization, and mortality.21 
Delirium by definition has a somatic underlying cause, such as anemia, urinary retention or 
infection, but frequently there is a combination of precipitating factors. The main purpose 
of preventing and treating delirium consists of minimizing these underlying factors, such as 
anemia, in a multicomponent approach.20 By reducing the incidence, duration, or severity of 
delirium, negative consequences for the patient can be prevented and health care related 
costs reduced.20 
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1Aims of this thesis 

The aim of this thesis is to study diff erent methods to improve postoperati ve outcomes for 
older pati ents by improving perioperati ve care. This thesis concentrates on three central 
domains: ‘ identi fying the high-risk group for worse postoperati ve outcomes’, ‘preoperati ve 
care opti mizati on through prehabilitati on’, and ‘postoperati ve delirium preventi on’. The focus 
is mainly (but not exclusively) the gynecological populati on, in parti cular the oncological 
gynecological populati on. The other groups of pati ents under investi gati on consist of older 
pati ents undergoing hip fracture surgery and older pati ents undergoing colorectal cancer 
surgery. The domains will be introduced in more depth in the following paragraphs. 
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1Part I Identi fying the high-risk group 

Recent studies found that screening for frailty and adjusti ng care for frail pati ents, can 
result in bett er postoperati ve outcomes.7–9,22 What is a good way to screen that is also easily 
applicable in practi ce? Multi ple frailty screening instruments exist, such as the Groningen 
Frailty Indicator (GFI)23, the Geriatric 8 (G8) questi onnaire24 and the Fried Criteria.25 In the 
Netherlands, The Safety Management System, VeiligheidsManagementSysteem (VMS) ‘Frail 
elderly’ screening tool26 is frequently used to identi fy possible geriatric syndromes.27 By 
rule and legislati on hospitals are obliged (Nederlands Technische Afspraak (NTA) 8009)28 to 
use this screening tool in order to prevent unnecessary functi onal decline for all admitt ed 
pati ents aged 70 years and older. However, it is not known yet whether the VMS-screening 
tool is predicti ve for postoperati ve outcomes in gynecological pati ents. If it is found to be 
predicti ve, the results of this screening tool could be helpful in decision-making around 
surgery, and possibly indicate whether there is a need for geriatric assessment and 
perioperati ve interventi ons such as prehabilitati on. In chapter two we study the predicti ve 
value of the VMS-screening tool for postoperati ve outcomes in gynecological pati ents. 

Older, frail pati ents oft en suff er from sarcopenia. Sarcopenia is loss of muscle mass and 
-functi on, and is another proven risk factor for negati ve postoperati ve results.29,30 In order 
to identi fy pati ents that are frail and at risk for complicati ons, sarcopenia can be measured 
preoperati vely. Nevertheless, it is not yet known which measurement method should be 
used to diagnose sarcopenia in an older gynecologic-oncologic populati on.31–34 In chapter 
three and four we describe our multi center, retrospecti ve cohort study on the relati on 
between muscle mass and -density, measured on a CT-scan, as markers of sarcopenia, and 
postoperati ve outcomes in pati ents with ovarian cancer. 

Part II Preoperati ve care opti mizati on through prehabilitati on 

Prehabilitati on programs might opti mize postoperati ve results.15,35 Although it is currently not 
known whether this is also the case for the older and frail pati ents undergoing gynecological 
oncologic surgery.36 To investi gate a complex interventi on such as prehabilitati on, adequate 
developmental and pilot studies are required.37 As a fi rst step in investi gati ng prehabilitati on 
for the gynecological oncological populati on, we need to know what the current physical 
status and acti vity level of this populati on is and which pati ent characteristi cs can identi fy 
pati ents with low physical acti vity. We investi gate this in chapter fi ve. To be able to develop 
a suitable prehabilitati on program for the gynecologic oncologic pati ents that will also 
work in practi ce, we need to know the opinions and ideas of both pati ents and healthcare 
professionals.38,39 Chapter six shows the results of our qualitati ve study on this subject. 
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Part III Postoperative delirium prevention

Adequate delirium prevention and treatment is an essential component that can be used 
to improve postoperative outcomes.20 Because anemia is one of the precipitating factors 
for delirium.40–42 preoperative treatment of anemia, possibly integrated in a prehabilitation 
program, can reduce the risk of delirium.43 If patients become anemic after surgery, the 
quickest way to treat anemia is through a blood transfusion. However, a transfusion in itself 
might be a risk factor for delirium as well.44 In this thesis, we aim to investigate the role 
of anemia and blood transfusion within the multicomponent prevention and treatment 
strategy of delirium. In chapter seven we provide an overview of the current evidence on 
delirium and blood transfusion in a systematic review. In chapter eight we study the effect 
of blood transfusion on delirium in a prospective cohort study.

Chapter nine, the general discussion shows future perspectives on how to arrange 
perioperative care for older patients in gynecological oncology, based on the findings of this 
thesis, with recommendations for future research. 
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