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The aim of this thesis was to study how we can improve postoperati ve outcomes for 
older pati ents by bett er perioperati ve care. We concentrated on three areas: ‘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’. Our main fi ndings and 
recommendati ons are summarized in Table 1, as well as in the thesis summary. 

In this general discussion, future perspecti ves on how to opti mally arrange perioperati ve 
care for older pati ents in gynecological oncology and recommendati ons for further research 
are given. Since the fi eld of geriatric research in gynecology is sti ll in its infancy, the results 
leave many interesti ng opportuniti es for future research.

Table 1 Summary of the Main Findings of This Thesis and Recommendati ons
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Future of perioperative care for older gynecological patients

Identifying the high-risk group

Awareness for frailty is necessary

Frailty is an important syndrome in older patients and is associated with negative healthcare 
outcomes, such as postoperative complications, functional decline, loss of independency, 
lower quality of life and even death.7–11 Having attention for frailty is important to be able 
to adjust care for frail patients or even hold off on surgery to lower the risk for negative 
outcomes. Since older patients differ so widely between their treatment goals (for example 
living as long as possible or being able to play with the grand children as long as possible), 
their chronological and biological age, and therefore their perioperative risk, it is very 
important to pay attention to shared decision making concerning curative care on the one 
hand and the option of supportive care on the other.240 

Frailty assessment is mainly studied in gynecological oncology where patients undergo 
major surgery.8–10,22,87,241–254 However, next to frailty assessment in gynecological oncology, it 
is important to assess frailty in older patients considering surgery for benign gynecological 
conditions as well. Elective surgery may be more easily replaced by nonsurgical treatment, 
surgery may be delayed easier to achieve a better preoperative health status (prehabilitation), 
and perioperative care may be tailored to the frail patient. Risk stratification can thus help 
to achieve the desired outcomes for these patients with the least possible adverse effects.

Although frailty is an important issue in peri-operative care, frailty screening is not routinely 
being conducted during consultations of all gynecologists. In the interviews performed 
in chapter six, only one of the residents and not a single gynecologist listed geriatric co-
management as possible part of prehabilitation for older patients. This indicates that this 
subject deserves more attention in clinical practice and hence in specialist training and 
postgraduate education. In the UK, it was also found that obstetrics and gynecology trainees 
lack proficiency and confidence in the peri-operative management of frail older patients.255 
It is advisable to have interdisciplinary teams and protocols with geriatricians concerning 
frail patients. The use of a standardized screening instrument can help to make clinicians 
aware of frailty. Caregivers need tools to identify frail patients who are at risk for increased 
morbidity and mortality.255

Screening tools in older patients should not replace clinical reasoning of the specialist nor 
a comprehensive geriatric assessment (CGA). However, in busy clinical practice, the use of 
a simple, user-friendly screening tool can increase alertness. It is also recommended by the 
International Society of Geriatric Oncology (SIOG) to identify patients who require further 
evaluation by a CGA.256 Different screening instruments may show different aspects of frailty 



General Discussion

9

175   

and one screening instrument can never show all aspects of frailty. However, using one 
standardized screening instrument for all (gynecological) pati ents seems the most feasible, 
since it facilitates communicati on in daily clinical practi ce and research. We are in need of a 
test with a high negati ve predicti ve value (NPV), i.e. a sensiti ve test. However, the specifi city 
and positi ve predicti ve value (PPV) of the screening test should not be too low, since a CGA 
is ti me consuming and can be bothersome for pati ents. 

Which frailty screening tool should be used?

In chapter two, we concluded that the screening tool ‘Frail elderly’ of the Dutch Safety 
Management System, VeiligheidsManagementSysteem (VMS)26 is not able to predict surgical 
outcomes in a mixed gynecological populati on undergoing surgery. However, informati on 
derived from the screening tool can help nurses on a daily bases to prevent potenti al 
geriatric risks, exactly what the tool was designed for.26,257 Functi onal impairment (chapter 3) 
and a recent fall (chapter 2) were found to be associated with postoperati ve complicati ons. 
These factors could potenti ally be useful for screening. Further research should make clear 
which preoperati ve frailty screening instrument should be implemented. 

In geriatric oncology many screening instruments have been studied. The Geriatric 8 (G-
8) questi onnaire24 seemed to be the most robust instrument by SIOG.256 It is extensively 
studied, has a high sensiti vity (65%-92%) with acceptable specifi city (3%-75%) and was 
predicti ve for outcome measures (high sensiti vity and NPV for functi onal decline, predicti ve 
for chemotherapy-related toxicity and for survival).256 In other oncological populati ons, the 
G-8 has already shown good screening properti es to identi fy older pati ents with cancer who 
could benefi t from CGA.24,258

The G-8 has not been studied in a gynecological populati on yet. Several other frailty 
screening instruments have shown to be associated with worse postoperati ve outcomes 
in older gynecological oncological pati ents: the modifi ed Frailty Index (mFI),8,22,87,250–253

Frailty Index (FI),9,241–243,254 Fried criteria,10 and Johns Hopkins Adjusted Clinical Groups 
Frailty Diagnoses Indicators.244,245 However, no instrument has been proven to be superior 
to the others in the identi fi cati on of frailty and predicti on of adverse outcomes yet (i.e. 
easy to use, good sensiti vity and acceptable specifi city for ‘having benefi t of a CGA’ and 
postoperati ve outcomes).246,247 Sensiti vity and specifi city were not reported in most of the 
previous studies. (Orlandini et al. did present several predicti ve values for diff erent cut-off  
points for the Frailty Index: A FI with a cut-off  point of <0.20 had a sensiti vity of 78% and a 
specifi city of 41% for predicti ng mortality.242 The Frailty Index with a cut-off  of >0.26 had a 
65.5% sensiti vity and 74.8% specifi city for predicti ng severe postoperati ve complicati ons in 
pati ents with ovarian cancer.243 The accuracy of the modifi ed frailty index to predict wound 
complicati ons was as follows: sensiti vity 53.9%, specifi city 74.8%.251) In a recent systemati c 
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review, the mFI was mentioned as the most used and feasible screening tool in gynecological 
oncology. It evaluates only 11 items and therefore seems simple, easily to reproduce and 
applicable in daily clinical practice.247 However, it has not yet been prospectively studied as a 
screening tool prior to CGA or care optimization programs in this population. Currently, the 
GERSOC study is investigating whether the G-8 in combination with the Timed Up & Go test 
(TUG)248 is an appropriate tool for detecting those who might benefit from a CGA in patients 
aged 70 years and older with ovarian cancer.249 The TUG is mentioned as a suitable screening 
tool for prehabilitation needs and also for the need for a referral to a geriatrician in other 
oncological populations as well.259,260

In benign gynecology, few frailty screening instruments have been studied. The Modified 
Frailty Index-549,261, Fried Criteria,48 and National Surgical Quality Improvement Program 
Frailty Index (NSQIP-FI)7,50 were associated with postoperative complications in patients 
undergoing surgery for pelvic organ prolapse48–50,261 or hysterectomy for any indication.7 
However, also within this population, it is so far unknown which instrument is most 
appropriate for screening purposes. 

Concludingly, the G-8 has already shown good screening properties for identifying older 
patients with cancer who could benefit from CGA.24,258 The TUG is mentioned as an 
appropriate screening tool for prehabilitation needs and also for the need for a referral to a 
geriatrician in other oncological populations.259,260 The mFI was mentioned as the most used 
and feasible tool for gynecological oncological patients.247 It therefore seems logical to focus 
on these three tools in further research in gynecological (oncological) patients, possibly 
combined with CT-measured skeletal muscle density. Until the most appropriate screening 
instrument for the gynecological population is found, I suggest using the G-8 (possibly 
combined with the TUG) or mFI for screening by the gynecologist as part of the routine 
intake. Because the G-8 covers more facets of frailty (including nutritional status) compared 
to the mFI (which primarily assesses comorbidity), the G-8 is my preferred screening tool.

Detecting potentially modifiable risk factors

In addition to detecting frailty, it is also useful to look for potentially modifiable risk factors 
because these could possibly be target points for preoperative interventions. Sarcopenia can 
be seen as the physical aspect of frailty262 and may be a modifiable risk factor. A decreased 
skeletal muscle density, a proxy of low muscle quality and an utterance of sarcopenia, are 
associated with frailty.96 Chapter three shows that low preoperative skeletal muscle density 
measured on a routine abdominal CT-scan is predictive for worse postoperative outcomes 
in older patients with ovarian cancer. 
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In chapter four, loss of skeletal muscle density during neoadjuvant chemotherapy was 
found to be a predictor for postoperati ve complicati ons and unintended disconti nuati on of 
adjuvant chemotherapy aft er interval cytoreducti ve surgery in older pati ents with ovarian 
cancer. It could be interesti ng to investi gate which pati ents lose, maintain, or gain muscle 
density during neoadjuvant chemotherapy and how this can be benefi cially aff ected. These 
factors could then be part of a preoperati ve screening as well, with the ulti mate goal to 
develop interventi ons that prevent muscle density loss and improve surgical outcomes.

Preoperati ve Care Opti mizati on 

Obviously, only identi fying pati ents at risk is not enough to improve postoperati ve outcomes. 
In the following paragraphs, suggesti ons for preoperati ve care opti mizati on for pati ents that 
are identi fi ed by geriatric screening as being at risk are given. 

No need for a specifi c preoperati ve care program for older gynecological pati ents

In chapter fi ve, our prospecti ve multi center study in older pati ents undergoing gynecological 
and colorectal cancer surgery, frailty and worse physical functi oning were associated with 
low physical acti vity, irrespecti ve of cancer type. Not surprisingly, prehabilitati on should 
thus focus on frail older pati ents in general, instead of pati ents from a specifi c specialty. 
Aft er all, especially older pati ents whose functi onal reserves are limited, are expected to 
benefi t from prehabilitati on.17 In the selecti on of potenti al candidates for prehabilitati on, 
the kind of surgery should be considered as well: prehabilitati on may not be necessary for 
pati ents undergoing minimal invasive procedures with a low baseline complicati on risk,115

even in the presence of frailty.

It seems preferable for clinicians from all surgical specialti es to be aware of the impact of 
frailty on surgical outcome. Gynecologist should collaborate with other surgeons to opti mize 
preoperati ve care rather than establish a specifi c program for gynecologic pati ents only. First, 
because physical functi oning is associated with low physical acti vity, regardless of cancer 
type. Second, because of the relati vely small number of frail older gynecologic pati ents who 
are considered candidates for surgery. Higher volumes of pati ents are required for a care 
pathway to be eff ecti ve and to achieve cost-savings, since development and implementati on 
of care pathways consume a considerable amount of resources.263 A multi disciplinary, 
pati ent-tailored prehabilitati on program targeti ng sedentary, physically frail pati ents across 
surgical specialti es may therefore be an eff ecti ve soluti on. 

Personalized care plan including prehabilitati on for frail older pati ents

Preoperati ve care programs for frail pati ents should be organized centrally across all surgical 
specialti es, instead of organizing separate programs for each specialty. This should be carried 
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out by a multidisciplinary team including a geriatrician or nurse practitioner with interest in 
geriatrics. The geriatrician or nurse practitioner can perform a CGA.264 CGA has been shown 
to be beneficial in older patients with cancer: In up to 70% of the older patients, CGA can 
reveal problems otherwise not identified and it helps in predicting adverse outcomes.101,265 
After the CGA, a personalized care plan can be made together with the patient and the 
treating physician (e.g. the gynecologist or surgeon). Interventions targeting CGA-identified 
problems have been associated with a higher likelihood of completing cancer treatments 
compared to standard oncology care,265 but other outcomes have not been extensively 
studied within geriatric oncology. However, in the non-oncologic geriatric literature, 
interventions following a CGA appeared to be able to positively influence important 
outcomes, which holds promise for oncology.101 

The personalized care plan can consist of all treatment options (i.e. undergoing surgery or 
not, various kinds of surgery (more invasive or minimal invasive), different surgical aims 
(complete cytoreductive surgery or palliative surgery), neoadjuvant and adjuvant treatments, 
or the choice for supportive care only), including an individualized prehabilitation program if 
surgery is chosen. Risk assessment is expected to help with perioperative decision-making. 
The outcomes that are important to the individual patient should guide the formation of the 
treatment plan.14 A decision aid can help in choosing relevant outcomes for the patients.266 
The individual risk for their most important outcome per treatment option can then be 
discussed with the patient leading to an individualized treatment plan. Clearly, when 
creating a personalized care plan after CGA, relevant comorbidity, expected quality of life 
after treatment and life expectancy should be considered. For patients with ovarian cancer, 
the AGO-OVAR OP.7/AGO-OVAR19-Fragile study as part of the TRUST-trial (Trial of Radical 
Upfront Surgical Therapy in advanced ovarian cancer) currently tries to identify the cohort of 
patients who may not benefit from extensive surgery and chemotherapy. These results may 
possibly help to inform patients in their choice for patient tailored treatment or supportive 
care only, instead of an extensive surgical and chemotherapeutic curative treatment in the 
future.267,268 

If a person is considered to be frail and surgery is chosen as the optimal or necessary 
treatment option, a personalized, multidimensional prehabilitation program can be made. 
This program should focus on movement, nutrition, intoxications, psychological problems 
and optimizing medical conditions. Prehabilitation for frail patients seems promising, but 
good quality evidence on prehabilitation for frail older patients is scarcely available yet.269 
In gynecological oncological patients, little is published on the subject and no randomized 
controlled trials (RCTs) have been conducted so far.36 The most effective method of 
prehabilitation is still unknown. In chapter six we found that patients and caregivers prefer 
an individualized prehabilitation program. An individualized prehabilitation program is also 
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recommended by a recent guideline on prehabilitati on, since diff erent pati ents may have 
diff erent needs.270 Therefore, making an inventory of the specifi c care needs at the start of 
prehabilitati on is necessary. This can be done in the CGA. Aft erwards, coordinati on of the 
program could be done by a general nurse or an oncology nurse, as is suggested in chapter 
six. If, during the program, a frail pati ent is not able to improve her functi onal status, this 
might refl ect low resilience and indicate a possible higher risk for adverse postoperati ve 
outcomes.152 This should be discussed with the pati ent and her relati ves (expectati on 
management) and in the multi disciplinary team to decide whether the opti on of undergoing 
surgery should be reconsidered.

The opti mal durati on of a prehabilitati on program is also not yet clear. In a recent Canadian 
RCT among frail pati ents undergoing colorectal cancer surgery, a four-week prehabilitati on 
program had no eff ect on postoperati ve outcomes, possibly due to its short durati on.129

Pati ents and health professionals indicated in chapter six that postponement of surgery 
would be possible if it did not aff ect prognosis. There are few studies that evaluate the 
maximum waiti ng ti me for surgery. For endometrial carcinoma, the safe maximum waiti ng 
ti me seems to be six weeks, especially for low-stage tumors. 179 For low-stage cervical cancer, 
a waiti ng ti me longer than eight weeks was associated with worse long-term survival aft er 
fi ve years.180 However, these waiti ng ti mes were not used for prehabilitati on, which could 
potenti ally reduce the negati ve eff ects associated with waiti ng longer. It is also not known 
whether it is medically possible to delay surgery for other gynecologic cancers.

Concluding, an individualized program seems most suitable, but its components should sti ll 
be investi gated for suitability, eff ecti veness and cost-effi  ciency. Next to that, it has to become 
clear if the frailest older pati ents are resilient enough to be able to improve their functi onal 
status adequately to be able to benefi t from prehabilitati on and in what ti meframe.17,174

Anemia management as part of delirium preventi on strategy

Anemia is a common problem in older pati ents undergoing surgery.271,272 In gynecology, 
preoperati ve anemia incidence is oft en high. Anemia was found in 30% of pati ents with 
ovarian cancer undergoing primary cytoreducti ve surgery273 and in 23% of the pati ents 
undergoing electi ve hysterectomy for benign indicati ons.274 In additi on, surgery can worsen 
the anemia. Cytoreducti ve surgery, that is oft en performed on advanced stage ovarian 
carcinoma, can be associated with massive surgical blood loss.275 However, also in 1% to 
2% of hysterectomies blood loss of more than a liter, or blood loss that requires a blood 
transfusion occurs.276

In chapter eight, we found that a hemoglobin level of ≤ 6.0 mmol/L (9.7 g/dL) is a risk 
factor for postoperati ve delirium. Furthermore, preoperati ve anemia is a risk factor for 
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other postoperative morbidity and mortality.271,272 If patients become anemic after surgery, 
the quickest way to treat anemia is through a blood transfusion. However, a transfusion 
has several potential side effects, such as circulatory overload, allergic reactions, synthesis 
of antibodies, viral transmission, bacterial contamination, and hemolytic transfusion 
reactions.183 Besides that, a transfusion in itself could also be a risk factor for delirium.44 
In chapter seven we showed that no good quality evidence is available indicating that a 
blood transfusion is a risk factor for delirium or that it has a preventive or treatment effect 
on delirium. In chapter eight we found that receiving a blood transfusion is associated with 
a lower delirium incidence. However, in the absence of high quality studies and only the 
suggestion of a preventive effect of blood transfusions in our own study in chapter eight, 
it is too early to recommend blood transfusions as standardized treatment for patients 
with a hemoglobin level of < 6.0 mmol/L only to prevent or treat delirium (i.e. to indicate 
delirium as comorbidity that changes transfusion limit for healthy patients > 60 years old 
from <5.0 mmol/L (8.1 g/dL) to < 6.0 mmol/L according to the ‘4-5-6-rule’ of the Dutch 
blood transfusion guideline of 2011183). Other transfusion indications should still be leading.

A good option seems to be to treat anemia preoperatively in a prehabilitation program to 
prevent postoperative anemia and the need for a blood transfusion later on, also in the light 
of delirium prevention. A prehabilitation program of five weeks that incorporated anemia 
treatment with intravenous iron suppletion showed a reduced risk for delirium.43 However, it 
is currently not known whether preoperative anemia treatment with iron suppletion reduces 
the morbidity associated with anemia.272,277 Therefore, standardized iron treatment should 
not be recommended for all anemic patients. Instead, all patients with preoperative anemia 
should undergo an evaluation of the anemia and treatment according to the underlying 
cause, in line with current evidence.272,278 This can be part of the preoperative evaluation. 

Perioperative interventions during hospital stay

During hospital stay, enhanced recovery after surgery (ERAS) programs can decrease 
length of hospital stay, complications, and cost without increasing rates of readmission or 
mortality in gynecologic oncology surgery.279 ERAS is an internationally used, multimodal 
perioperative care regiment designed to help patients undergoing major surgery recover 
quickly. Also for older patients undergoing gynecologic oncology surgery, ERAS is safe 
and feasible.280 Besides ERAS, information derived from the individual items of the VMS 
screening tool can help nurses in daily practice intervene for potential geriatric risks, such 
as the risk for delirium.26,257 Delirium prevention strategies are multifactorial and consist 
primarily of treating underlying factors (such as anemia) and improving patient orientation, 
such as through rooming-in of relatives of the patient.20,26 Involving family caregivers in 
preventive interventions for delirium has been found feasible and effective.281,282
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Considerati ons and challenges for further research

The previous secti ons have menti oned several issues that sti ll need to be investi gated. The 
following are some suggesti ons and ti ps for future research.

Orthogeriatric care, geriatric care in hip fracture pati ents,283 can be taken as an example to 
integrate geriatric care in surgery pati ents. Undeniably, these pati ents are diff erent from 
pati ents undergoing electi ve surgery (mostly emergency surgery, quite uniform treatment 
opti ons), but since hip fracture pati ents are pati ents eminently at risk for frailty, this fi eld 
of medicine is a forerunner for perioperati ve care with integrated frailty management.284,285

Also the results of studies in this populati on are of value for other frail pati ents, like our 
studies presented in chapter seven and eight. These studies provided insights into the 
relati on between anemia, blood transfusion and delirium, which can be used in other 
populati ons as well. In additi on, gynecological pati ents have much in common with other 
older pati ents undergoing abdominal surgery and therefore collaborati on of clinicians across 
surgical specialti es, as we did in chapter fi ve, seems useful as well.

Performing research in older pati ents can be challenging.286 In the prospecti ve studies in this 
thesis, many pati ents did not want to parti cipate because they considered it too much of 
a burden, even though we made parti cipati on as easy as possible for them. Furthermore, 
pati ents who were willing to parti cipate were oft en the more acti ve and healthy pati ents 
causing bias. If prospecti ve studies are performed, the goal should be to include frail 
pati ents as well, although it will take more eff ort. If pati ents see benefi ts of parti cipati ng 
for themselves, they are more willing to parti cipate. In a survey among 112 older pati ents 
with gynecological cancer (median age 70) the most called reasons for potenti al study 
parti cipati on were ‘bett er monitoring of the disease’ and ‘bett er medical care’.287 Therefore 
a trial with an interventi on - with a potenti al benefi t - might be more successful than the 
observati onal study we performed. At least, the benefi t for the pati ent (‘What’s in it for 
me?’) should be clear. 

In retrospecti ve studies, one will not experience the above-described kind of selecti on bias. 
But it certainly has other disadvantages: There can be a lack of standardized measurements 
to be able to compare results between studies, which was experienced in this thesis as well. 
It could be helpful to use nati onal or internati onal standardized measurements in clinical 
practi ce, for example for frailty screening. This will not only be helpful for clinical practi ce 
itself but will also facilitate bett er retrospecti ve research. In gynecological oncology, clinical 
data are already collected in the Dutch Gynecological Oncology Audit (DGOA).76 It would be 
valuable to add standardized geriatric data to this dataset, such as frailty screening data, 
living situati on before and aft er treatment, and functi onal status data before and aft er 
treatment. There is already a precedence: in the Dutch Hip Fracture Audit such data is 
collected with a follow-up period of three months.288
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In several studies in this thesis (chapter two, five and six), we included a heterogeneous 
population. Because the field of geriatric research in gynecology is still in its infancy, this 
was a good start to explore the population and its problems. However, to be able to draw 
conclusions for specific subgroups, like patients undergoing minimal invasive surgery versus 
patients undergoing open surgery such as cytoreductive surgery, future large studies with 
more specific populations are necessary. 

Conclusion
In order to improve postoperative outcomes for older patients we should target on 
education and awareness of clinicians, preoperative risk assessment and measures to 
identify the patients who will benefit the most. Identified frail patients can be offered a 
CGA and a personalized care program, including prehabilitation, led by a multidisciplinary 
team. Developing specific programs per specialty does not seem to be necessary, because 
gynecological patients have much in common with other older patients undergoing 
abdominal surgery. This thesis suggests that adequate anemia management should be 
part of the personalized care program for the frail patient, as part of a delirium prevention 
strategy. Which specific therapies should be offered in the prehabilitation program still has 
to be investigated further. Another interesting focus of study is which frail older patients are 
resilient enough to be able to improve their functional status adequately themselves and 
what should be the optimal duration of a prehabilitation program. 

Until the most appropriate frailty screening tool is known, the G-8 can be used for screening 
by the gynecologist/surgeon. While waiting for prehabilitation programs to be established 
in each hospital, clinicians could already refer patients at risk for frailty to a geriatrician 
for a CGA. A physical therapist and dietician could already be brought in for preoperative 
optimization, and any preoperative anemia could already be treated. 
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