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The American Society of Colon and Rectal Surgeons 
(ASCRS) is dedicated to ensuring high-quality 
patient care by advancing the science and preven-

tion and management of disorders and diseases of the 
colon, rectum, and anus. The Clinical Practice Guidelines 

Committee is composed of society members who are 
chosen because they have demonstrated expertise in the 
specialty of colon and rectal surgery. This committee was 
created to lead international efforts in defining quality care 
for conditions related to the colon, rectum, and anus and 
develop clinical practice guidelines based on the best avail-
able evidence. Although not proscriptive, these guidelines 
provide information on which decisions can be made and 
do not dictate a specific form of treatment. These guide-
lines are intended for the use of all practitioners, health-
care workers, and patients who desire information on the 
management of the conditions addressed by the topics 
covered in these guidelines.

These guidelines should not be deemed inclusive 
of all proper methods of care nor exclusive of methods 
of care reasonably directed toward obtaining the same 
results. The ultimate judgment regarding the propriety of 
any specific procedure must be made by the physician in 
light of all the circumstances presented by the individual 
patient.
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STATEMENT OF THE PROBLEM

Aging of the population has led to increasing rates of 
older adults requiring surgery‚ and due to the increased 
rate of postoperative morbidity and mortality associated 
with these patients, special considerations should be made 
before pursuing surgical intervention in this patient pop-
ulation.1 Older adult patients presenting to a colorectal 
surgery practice often have comorbidities and impaired 
functional status in addition to their presenting condi-
tion that needs to be considered when recommending a 
care plan. Specifically, older adults with frailty could be 
at risk for poor surgical outcomes.2 In general, frailty can 
be defined as an accumulation of deficits resulting in an 
inability to tolerate stress. Fried’s phenotypic definition of 
having 3 of the following 5 traits is the basis for the objec-
tive evaluation of frailty: slow walking speed, impaired 
grip strength, self-reported declining activity level, unin-
tended weight loss, or exhaustion.3,4

It is especially challenging for surgeons to fully under-
stand the impact of a proposed surgical intervention in the 
context of benefit versus harm among vulnerable patients. 
Reliable preoperative clinical assessment is essential to 
stratify risk and assist with decision-making under these 
circumstances. Improving the care of older and/or frail 
surgical patients begins with acknowledging the fact that 
frailty is more predictive of surgical outcomes than chron-
ological age and that currently available frailty assessment 
tools are reliable and useful.5–7

Accurately assessing frail older patients facilitates 
opportunities to identify and address vulnerabilities 
that can potentially improve outcomes. Four major 
emerging categories for quality improvement in these 
patients include using prehabilitation, providing mul-
tidisciplinary care in partnership with geriatricians or 
practitioners with geriatrics expertise, adopting pro-
grams and techniques aimed at reducing stress during 
and after surgery, and assessing goals of care based on 
a consideration of realistic outcomes. These categories 
are not mutually exclusive‚ and optimal perioperative 
care should ideally encompass aspects of each category. 
In the following guideline, we evaluate the evidence 
and provide recommendations regarding the periopera-
tive assessment and management of frail older patients 
undergoing colorectal surgery. Of note, from a practice 
standpoint, following recommendations regarding the 
care and management of frail older patients may require 
resources from a hospital or health system organiza-
tion. Understandably, limited access to support may be 
a barrier to adoption at the individual practitioner level. 
Although previous ASCRS Clinical Practice Guidelines 
address issues relevant to the care of frail older patients 
(eg, bowel preparation, prevention of thromboembolic 
disease, and survivorship), these topics are beyond the 
scope of this guideline.

MATERIALS AND METHODS
As no previous ASCRS Clinical Practice Guideline has 
specifically addressed the topic of frailty, this guideline 
is an original body of work and not based on a particu-
lar previous publication. A systematic literature search 
limited to the English language and to studies with 
human subjects was performed using PubMed, Medline, 
EMBASE, Cochrane Database of Collected Reviews, 
and CINAHL databases from January 1, 2014, through 
November 24, 2021,8 using medical subject headings and 
keywords outlined in Appendix A at http://links.lww.com/
DCR/B899. A total of 2235 articles were identified using 
the defined inclusion and exclusion criteria. Directed 
searches using embedded references from primary articles 
were performed in selected circumstances and yielded an 
additional 189 articles (Fig.1). After the duplicates were 
removed, 1978 articles were evaluated for their level of 
evidence favoring clinical trials, meta-analyses/systematic 
reviews, comparative studies, and large registry retrospec-
tive studies over single institutional series, retrospective 
reviews, and peer-reviewed observational studies.9,10 

A final list of 166 sources was evaluated for meth-
odologic quality; the evidence base was examined, and a 
treatment guideline was formulated by the subcommit-
tee for this guideline. The final grade of recommendation 
and level of evidence for each statement were determined 
using the Grades of Recommendation, Assessment, 
Development, and Evaluation system (Table  1).11 When 
agreement was incomplete regarding the evidence base 
or treatment guideline, consensus from the committee 
chair, vice-chair, and 2 assigned reviewers determined 
the outcome. Members of the ASCRS clinical practice 
guidelines committee, other fellows of ASCRS, and 3 geri-
atricians worked in joint production of these guidelines 
from inception to final publication. Recommendations 
formulated by the subcommittee were reviewed by the 
entire clinical practice guidelines committee and mem-
bers of the ASCRS geriatrics task force. The guideline was 
peer-reviewed by Diseases of the Colon and Rectum, and 
the final guideline was approved by the ASCRS executive 
council. In general, each ASCRS clinical practice guide-
line is updated every 5 years. No funding was received for 
preparing this guideline‚ and the authors have declared 
no competing interests related to this material. This 
guideline conforms to the appraisal of guidelines research 
and evaluation checklist.

1.  Treatment recommendations regarding colorectal 
surgery should consider patients’ degree of frailty  
(ie, physiological age) rather than chronological age. 
Grade of recommendation: strong recommendation 
based on high-quality evidence, 1A.

Chronological age has been one of the most widely used 
variables in research assessing tolerance and outcomes 

www.dcrjournal.com
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of treatments across a variety of settings, including sur-
gery. Many studies compare outcomes of patients older 
and younger than a certain age. Because Medicare eli-
gibility starts at 65 years of age, this age has often been 
chosen as the cutoff to define older patients; however, as 
life expectancy has increased over time, older age refer-
ence points of 70 and 75 years have been used.12–18 Studies 
comparing groups of patients based on chronological age 
have reported variable findings in terms of an association 
between age and outcomes.19

Age as a study variable has a significant limitation in 
that it is a nonmodifiable risk factor‚ and researchers have 
argued that age should not be the sole determinant when 
making treatment decisions.2,20 Geriatricians, in particu-
lar, assert that instead of relying on age, patients’ fitness 
or frailty should be assessed and taken into consideration 
when making clinical decisions.20,21 Although it is univer-
sally accepted that frail patients are more vulnerable to 
adverse events due to reduced reserve capacity across mul-
tiple physiologic systems, it is important to acknowledge 

that the concept of frailty has not been uniformly assessed 
in the literature. Nevertheless, results linking frailty to 
adverse postoperative outcomes are remarkably consistent 
using a variety of frailty measurement tools.22–28

In terms of the ability to assess frailty as a predictor of 
postoperative outcomes, a 2015 systematic review evalu-
ated 6 prospective studies and examined whether the com-
prehensive geriatric assessment (CGA), which addresses 
multidisciplinary components related to patients’ physical, 
mental, and psychosocial well-being and functional capa-
bilities, predicted surgical outcomes in 1019 patients who 
underwent a variety of elective oncologic operations.29 This 
study showed that dependency in instrumental activities of 
daily living (IADLs: preparing hot meals, grocery shopping, 
making telephone calls, taking medicines, and managing 
money), fatigue, and frailty were significantly associated 
with overall complications, and that dependency in IADL 
was predictive of discharge to an institutional setting (ie, 
not the patient’s home). Although major complications 
were more frequent in patients with cognitive impairment 
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FIGURE 1.  PRISMA literature search flow sheet. PRISMA = preferred reporting items for systematic reviews and meta-analyses.
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and dependency in IADL and activities of daily living (ADL: 
walking, dressing, bathing, eating, getting into and out of 
bed, and toileting), age, per se, was not associated with a 
higher complication rate. Similarly, a Cochrane review and 
meta-analysis of randomized controlled trials of patients 
who underwent surgery for hip fracture that included 1316 
patients aged ≥65 years showed that using the CGA preop-
eratively and/or postoperatively compared to usual surgical 
care may reduce mortality (relative risk 0.85; 95% CI, 0.68–
1.05). In the same Cochrane review, analysis of 941 patients 
who had data reporting discharge destination found that 
using geriatric assessment reduced the rate of discharge to 
a higher level of care (ie, needing care in an institutional or 
dependent living setting; relative risk 0.71; 95% CI, 0.55–
0.92).30 Finally, multivariable analysis of a prospective study 
of 980 patients aged ≥75 years undergoing oncologic sur-
gery demonstrated that frailty (stratified by the number of 
impairments in the geriatric assessment) was associated 
with 6-month mortality after surgery (OR 1.14 for each 
unit increase in CGA score; p = 0.01). Interestingly, the ASA 
Physical Status Classification System Score, a commonly 
used marker of preoperative functional status, and age were 
not associated with 6-month mortality in this study.31

Similarly, a multivariate logistic regression analysis 
of 7337 patients from the American College of Surgeons 
National Surgical Quality Improvement Program (ACS-
NSQIP) who underwent elective colorectal cancer resec-
tion (mean age 65.8 ± 13.6 years) showed that frailty, 
assessed using an 11-point modified frailty index (m-FI), 

not age, was independently associated with readmis-
sion within a month of surgery (OR 1.4; 95% CI, 1.1–
1.8).32 Meanwhile, another ACS-NSQIP study of 295,490 
patients who underwent colorectal surgery for any indi-
cation between 2011 and 2016 showed that frailty, as 
assessed using a 5-item m-FI, was associated with sig-
nificantly higher risks of prolonged length of stay (OR 
1.24; 95% CI, 1.20–1.27), discharge to an institutional 
setting (OR 2.80; 95% CI, 2.70–2.90), 30-day serious 
morbidity (OR 1.39; 95% CI, 1.35–1.43), and mortality 
(OR 2.00; 95% CI, 1.87–2.14).27 Like much of the litera-
ture regarding frailty, these studies used large databases 
and retrospective methodology that put more emphasis 
on the metrics of frailty obtained from a chart review (ie, 
comorbidities and reported dependence) than on objec-
tive office-based frailty measures (ie, grip strength and 
walking time).

2.  Frailty screening in the ambulatory setting identifies 
vulnerable and frail older adults. Grade of recommen-
dation: strong recommendation based on high-quality 
evidence, 1A.

Frailty screening tools should, ideally, consider patients’ 
mobility, functional activity, cognitive function, comor-
bidities, and nutritional status. Although the CGA33 is 
considered the benchmark for frailty assessment and gen-
erally includes follow-up care such as geriatric-specific 
optimization interventions,34 it may be time-consuming 
to administer, and a geriatric assessment composed of 

TABLE 1. The GRADE system: grading recommendations

Grade Description Benefit versus risk and burdens Methodologic quality of supporting evidence Implications

1A Strong  
recommendation,  
high-quality  
evidence

Benefits clearly outweigh  
risks and burdens or vice  
versa

RCTs without important limitations or  
overwhelming evidence from  
observational studies

Strong recommendation; can 
apply to most patients in 
most circumstances without 
reservation

1B Strong  
recommendation, 
moderate-quality 
evidence

Benefits clearly outweigh  
risks and burdens or vice  
versa

RCTs with important limitations (inconsistent  
results, methodologic flaws, indirect or  
imprecise) or exceptionally strong evidence  
from observational studies

Strong recommendation; can 
apply to most patients in 
most circumstances without 
reservation

1C Strong  
recommendation, 
low- or very low-
quality evidence

Benefits clearly outweigh  
risks and burdens or vice  
versa

Observational studies or case series Strong recommendation but 
may change when higher-
quality evidence becomes 
available

2A Weak  
recommendation,  
high-quality  
evidence

Benefits closely balanced  
with risks and burdens

RCTs without important limitations or  
overwhelming evidence from  
observational studies

Weak recommendation; best 
action may differ depend-
ing on circumstances or 
patients’ or societal values

2B Weak  
recommendation, 
moderate-quality 
evidence

Benefits closely balanced  
with risks and burdens

RCTs with important limitations (inconsistent  
results, methodologic flaws, indirect or  
imprecise) or exceptionally strong evidence  
from observational studies

Weak recommendation; best 
action may differ depend-
ing on circumstances or 
patients’ or societal values

2C Weak  
recommendation, 
low- or very low-
quality evidence

Uncertainty in the estimates of 
benefits, risks, and burden; 
benefits, risks, and burdens  
may be closely balanced

Observational studies or case series Very weak recommendations; 
other alternatives may be 
equally reasonable

Used with permission from Chest 2006;129:174–181.11

GRADE = Grades of Recommendation, Assessment, Development, and Evaluation; RCT = randomized controlled trial.
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questionnaires assessing different domains of well-being 
can often be used instead.2,35 Other frailty screening tools, 
developed to facilitate the timely assessment of patients’ 
frailty status by surgeons in the ambulatory setting, can 
be as effective as the CGA in predicting postoperative 
complications.23,36,37

In a prospective study of 460 patients older than 70 
years undergoing surgery for a variety of cancers, Audisio 
et al36 showed that moderate/severe fatigue, dependency 
in IADL, and an abnormal Eastern Cooperative Oncology 
Group Performance Status were the most important inde-
pendent predictors of postoperative complications and 
that disability, as assessed by dependency in ADL or IADL 
or an abnormal Eastern Cooperative Oncology Group 
Performance Status, was associated with an extended hos-
pital stay. In a prospective, multicenter study of 263 patients 
aged  ≥70 years undergoing surgery for solid tumors, 
Huisman et al reported that a simple Timed Up and Go test 
(ie, the time a patient requires to get out of a chair, walk 3 
m, and return to the chair) predicted major postoperative 
complications (OR 3.43; 95% CI, 1.13–10.36), was asso-
ciated with a prolonged length of stay (OR 4.21; 95% CI, 
1.10–24.73), and required more than 3 specialists during 
the hospitalization (OR 5.39; 95% CI, 1.85–15.77). In the 
same study, both impaired nutritional status and ASA score 
greater than or equal to 3 correlated with poor postopera-
tive outcomes.38 Jones et al,39 in a prospective cohort study, 
evaluated 81 patients aged  >65 years undergoing elec-
tive colorectal surgery and showed that more than 1 fall 
in the 6 months before the operation was associated with 
a higher rate of postoperative complications (59% versus 
25%; p = 0.04) and postoperative institutionalization (52% 
versus 6%; p < 0.001). Similarly, the 11-point m-FI and the 
Risk Analysis Index (RAI), a 14-question survey measur-
ing frailty among surgical patients, have also been shown 
to predict prolonged length of stay, need for intensive care 
unit admission, discharge to nursing home, and short- and 
long-term mortality after various surgical procedures‚ 
including colectomy.40–46 In another study evaluating the 
use of RAI, Shah et al evaluated 984,550 patients from the 
ACS-NSQIP database who underwent a variety of inpatient 
operations during an 8-year period. In this study, frailty, 
as measured using the RAI, was associated with increased 
complication rates and failure to rescue (ie, mortality after 
a complication) after both low- and high-risk procedures.47

In terms of other ways to potentially identify vulner-
able patients before and after surgery, assessing sarcopenia 
(ie, loss of muscle mass and strength) continues to gain 
traction. Loss of muscle mass48 and myosteatosis (ie, fat 
deposits in muscle) can be quantified by a CT scan by 
measuring the skeletal muscle index at the L3 vertebral 
body, Hounsfield unit average calculation of the psoas 
muscle, total psoas muscle volume, intramuscular adi-
pose content, or the dorsal muscle group area‚ and these 
measures have been shown to correlate with postoperative 

mortality, complication rates, and unfavorable cancer-
related survival.49–52

Beyond elective surgery, frailty can also be assessed 
in the emergency setting. Zattoni et al showed that 
the Flemish version of the Triage Risk Screening Tool 
(fTRST) can be used in the emergency setting to aid in 
decision-making for frail older patients. The fTRST, a 
simple method to estimate postoperative risk, evaluates 5 
weighted factors including experiencing cognitive decline 
(2 points), living alone or having no help available at home 
(1 point), having reduced mobility or having fallen in the 
past 6 months (1 point), being hospitalized in the past 3 
months (1 point), and requiring polypharmacy (≥5 differ-
ent medications, 1 point). This prospective study evaluated 
110 frail older patients undergoing emergency abdominal 
surgery for a variety of indications and demonstrated that 
an fTRST score greater than or equal to 2 was predictive of 
increased morbidity, mortality, and length of stay.53 Using 
such screening  tools to assess frailty preoperatively may 
help patients and their caregivers decide on a personal-
ized treatment plan that aligns with their goals of care. 
Although not an exhaustive list, Table 2 summarizes frailty 
screening tools used in patients who underwent colorectal 
surgery. Typically, frailty screening uses tools that are cho-
sen based on practice patterns and health system resources 
in collaboration with a geriatric practitioner.

3.  Treatment plans for frail older adults should align with 
patients’ goals of care and should be based on a discus-
sion regarding realistic outcomes. Grade of recommen-
dation: strong recommendation based on low-quality 
evidence, 1C.

When contemplating the care plan for a frail patient, the 
goals of care should be discussed with the patient, engaged 
family, caregivers or advocates, and other members of 
the multidisciplinary team that may include representa-
tives from surgery, geriatrics, palliative care, primary care, 
oncology, radiation oncology, and so on.54 Typically, these 
discussions address domains such as anticipated longev-
ity, functional status, independence, and comfort.55,56 In 
circumstances involving potential surgical intervention, 
deliberating whether to proceed with surgery should con-
sider the likely treatment outcomes (including curative 
versus palliative objectives) and patient and family prefer-
ences.57 A realistic picture should be presented based on 
the anticipated risks of morbidity, mortality, and cognitive 
decline for each of the proposed treatment options taking 
into consideration the patient’s unique presentation, degree 
of frailty, and functional status.58 Specifically, patients 
may value their functional performance and cognitive 
status more than other treatment-related considerations 
and, as a result, patients may base their decisions on the 
likelihood of maintaining a certain level of performance 
(this concept is further discussed in statement no. 11).  
Of note, the degree of cognitive decline associated with 
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an individual surgery or anesthetic exposure is unknown. 
However, the Mayo Clinic performed a 5-year longitudi-
nal study of 1819 patients aged ≥70 years and showed that 
exposure to general anesthesia and surgery was associated 
with subtle accelerated cognitive decline.59

On an individual patient basis, it is important to clar-
ify what matters most to patients‚ and online resources are 
available to facilitate these discussions (eg, the American 
Geriatrics Society’s Health in Aging Foundation website, 
https://www.healthinaging.org/age-friendly-healthcare-
you/care-what-matters-most). In practice, it may be helpful 
to include a geriatrician and/or the patient’s primary care 
physician in treatment planning discussions. When plan-
ning operative treatment, it is helpful to clarify patients’ 
current living situation and existing support, to communi-
cate goals for postoperative disposition as well as code status, 
and to have patients designate a surrogate decision-maker. 
Importantly, clinicians should recognize that patients’ goals 
of care may change during the perioperative period.55

In the emergency setting, it may be difficult to have 
comprehensive goals of care discussions with patients, 
particularly if they are septic or unstable, have cognitive 
impairment, or are otherwise unable to have a meaningful 
discussion. An interdisciplinary, 23-member expert panel 
recommended a structured communication framework 
addressing 9 key elements to facilitate decision-making 
among seriously ill older patients with emergency surgi-
cal conditions.60 The difficulties with having discussions 
in the setting of emergency circumstances highlight the 
importance of taking the opportunity to engage patients 
and their families in early goals of care discussions, espe-
cially when patients have multiple comorbidities or a 
condition that may result in a subsequent emergency (eg, 
obstructing colorectal cancer).61,62

4.  Cognitive function should be assessed preoperatively in 
frail older adults. Grade of recommendation: strong rec-
ommendation based on low-quality evidence, 1C.

The prevalence of dementia in the United States is esti-
mated to be 5% among 70- to 79-year-olds, 24% among 

80- to 89-year-olds, and nearly 40% among people older 
than 90 years.63 Meanwhile, mild cognitive impairment 
(MCI) is distinguished from dementia in that the impair-
ment is not severe enough to interfere with independent 
function. MCI is common among older adults, even those 
living independently, and affects up to 50% of patients 
older than 65 years.64 Although the American College 
of Surgeons (ACS) and the American Geriatrics Society 
(AGS) recommend routinely assessing preoperative cog-
nitive function and advocate using cognitive assessment 
tools such as the Mini-Cog preoperatively to detect MCI,65 
the results of studies evaluating an association between 
MCI and postoperative outcomes such as complications, 
length of stay, and mortality are mixed and studies have 
been underpowered.66,67

Nonetheless, the most compelling reason to evaluate 
for cognitive impairment preoperatively is to predict and 
prepare patients and caregivers for the likelihood of post-
operative delirium; preoperative MCI is one of the stron-
gest predictors of postoperative delirium.68 In patients 
found to have cognitive impairment, it is advisable, when 
feasible, to involve a geriatrician and/or psychiatrist and to 
implement delirium risk reduction interventions such as 
orientation to staff and surroundings, sleep hygiene, early 
mobilization, and optimization of vision and hearing.69–71 
In addition, decision-making capacity may be diminished 
in patients with cognitive impairment or dementia, and 
family members, health-care surrogates, and primary care 
physicians should be included in the decision-making 
process in appropriately selected patients.72 Upon return-
ing home postoperatively, patients with cognitive or mem-
ory impairment may benefit from close surveillance from 
caregivers or home care services.

Culley et al studied 211 patients who underwent 
orthopedic surgery using the Mini-Cog‚ which includes a 
3-item recall test and a clock-drawing task that tests visuo-
spatial representation, memory, recall, and executive func-
tion. In this prospective study, 24% of the patients were 
identified with preoperative cognitive impairment (Mini-
Cog score ≤2), which was associated with an increased 

TABLE 2. Selected frailty screening tools evaluated in colorectal surgery patients

Tool Acronym Range of scores Cutoff indicating frailty Population tested

Geriatric-8 G8 0–17 ≤14 CRC22

Timed Up and Go test TUG n/a ≥20 s CRC23

4-m gait speed Gait speed 0–2 m/s <0.8–1.0 m/s CRC24

6-min walking distance 6MWD n/a <20 m CRSa,25

6-min walk test 6MWT n/a <20 m CRSa,25

Question about falls in past 6 months Falls n/a ≥2 CRC39

Risk analysis index RAI 0–81 ≥30 Noncardiac including CRS26

Modified frailty index (11-item) mFI 0–11 >3 CRC32

Modified frailty index (5-item) mFI 0-5 ≥2 CRS27

Multidimensional prognostic index MPI 0–1.0 >0.33 CRC28

Flemish version of the Triage Risk Screening Tool fTRST 0–6 ≥2 Emergency surgery including CRS53

CRC = colorectal cancer; CRS = colorectal surgery.
aAlso used as a measure of recovery of function.

https://www.healthinaging.org/age-friendly-healthcare-you/care-what-matters-most
https://www.healthinaging.org/age-friendly-healthcare-you/care-what-matters-most
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postoperative incidence of delirium (21% versus 7%; OR 
4.52; 95% CI, 1.30–15.68).73 Cognitive impairment, again 
measured using the Mini-Cog, was also observed in 21% of 
1003 patients older than 70 years before undergoing major 
elective oncologic surgery in the prospective, multicenter 
Geriatric Oncology Surgical Assessment and Functional 
rEcovery after Surgery study.74 Another method for eval-
uating preoperative, baseline cognitive function is the 
12-item Self-Administered Gerocognitive Examination‚ 
which detects MCI and early dementia among geriatric 
patients.75 Benefits of the Self-Administered Gerocognitive 
Examination include its digital format‚ which can be 
administered while patients are in waiting rooms or even 
at home‚ and its ability to trend serial results over time.76

5.  Frail older adults should be screened for postoperative 
signs and symptoms of delirium and treated appropri-
ately. Grade of recommendation: strong recommenda-
tion based on moderate-quality evidence, 1B.

Delirium, an acute confused state with hallmarks of fluc-
tuating inattention and global cognitive dysfunction, 
occurs in up to 50% of older adults postoperatively77 
and may remain unrecognized in up to two-thirds of 
cases.78 Delirium is associated with functional and cog-
nitive decline, increased morbidity and mortality, longer 
lengths of stay, higher rates of nursing home placement, 
and increased health-care costs.79–85 Moreover, as compli-
cations may present atypically in older adults, clinicians 
should recognize that postoperative delirium may be an 
indicator or manifestation of an underlying complication. 
Maintaining an appropriate index of suspicion in frail 
older adults experiencing postoperative delirium and ini-
tiating a broad clinical workup under these circumstances 
may be advised (eg, evaluating for infections, electrolyte 
abnormalities, and drug side effects).86 The Confusion 
Assessment Method screens for delirium by evaluating 
for 1) mental status changes with acute onset and fluctuat-
ing severity, 2) inattention, 3) disorganized thinking, and 
4) an altered level of consciousness. Using the Confusion 
Assessment Method, the presence of 1, 2, and either 3 or 
4 confirms the diagnosis of delirium.87 Patients experienc-
ing delirium may benefit from geriatric or neuropsychi-
atric specialist consultation to assist with perioperative 
management as well as multimodal, nonpharmacologic 
interventions such as cognitive stimulation, early mobili-
zation, preservation of the sleep-wake cycle, and ensuring 
adequate hydration.70,71,83

Importantly, delirium can be prevented in up to 50% 
of patients by using a delirium prevention bundle.88 Watt 
et al performed a meta-analysis of 8557 patients older 
than 60 years who underwent elective orthopedic, cardiac, 
or abdominal surgery and found a pooled postoperative 
delirium incidence rate of 18.4% (95% CI, 14.3–23.3). 
In this study, the strongest predictors of postoperative 

delirium were a personal history of delirium (OR 6.4; 95% 
CI, 2.2–17.9), frailty (OR 4.1; 95% CI, 1.4–11.7), and cog-
nitive impairment (OR 2.7; 95% CI, 1.9–3.8). In this study, 
prognostic factors that could potentially be modified 
to reduce the incidence of delirium included decreasing 
the use of psychotropic medications, smoking cessation, 
and increasing caregiver support.68 Another intervention 
shown to decrease the incidence of delirium is avoiding or 
reducing the use of specific medications such as opioids, 
benzodiazepines, antihistamines, atropine, sedative hyp-
notics, and corticosteroids.89 In 2019, in an effort to reduce 
adverse drug events in older patients and to decrease the 
incidence of delirium, the AGS updated the Beers Criteria 
describing potentially inappropriate medication use in 
patients aged  ≥65 years and specifically highlighted the 
detrimental effects related to antipsychotics, benzodi-
azepines, H2 receptor antagonists, anticholinergics, and 
meperidine.90

6.  Frail older adults may benefit from preoperative, mul-
timodality optimization (ie, prehabilitation). Grade of 
recommendation: strong recommendation based on 
moderate-quality evidence, 1B.

Prehabilitation refers to a multidisciplinary, multifac-
eted intervention to prevent or minimize surgery-related 
functional decline and improve perioperative outcomes.91 
Multimodal prehabilitation can include exercise training, 
nutritional therapy, and anxiety reduction strategies along 
with optimization of comorbidities and smoking/alcohol 
cessation. Although the recommended duration, location, 
and specific multidisciplinary components of the interven-
tion vary widely in the literature, there is sufficient evidence 
to support prehabilitation programs overall.92–96 A systematic 
review and meta-analysis of 26 studies with heterogeneous 
methodologies compared the impact of prehabilitation ver-
sus no prehabilitation on outcomes after major abdominal 
surgery and demonstrated that patients receiving prehabili-
tation had significantly lower rates of overall (OR 0.61; 95% 
CI, 0.43–0.86), pulmonary (OR 0.41; 95% CI, 0.25–0.67), 
and cardiac complications (OR 0.46; 95% CI, 0.22–0.98).97 
However, this study did not report patients’ ages or whether 
patients were frail, and the definition of prehabilitation was 
not standardized across the different studies.

Prehabilitation should be tailored to the results of 
the geriatric assessment‚ and although components can 
be prescribed in broad strokes by surgeons (eg, increase 
activity and increase protein intake), more formal recom-
mendations are typically made by the multidisciplinary 
team performing the geriatric assessment. The literature 
regarding the effects of prehabilitation on perioperative 
outcomes implies that prehabilitation is likely not a stand-
alone intervention but an important component of a mul-
tiphase, longitudinal, and multidisciplinary pathway for 
vulnerable patients.98,99 As part of the evolving literature, 
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the ASCRS Enhanced Recovery After Colon and Rectal 
Surgery Clinical Practice Guideline, published in 2017, 
included prehabilitation as a 2B recommendation grade‚ 
whereas the current guideline upgraded this recommen-
dation to a 1B grade.100

Although the duration of prehabilitation should 
be individualized to patients’ needs and circumstances, 
intervention may range from as short as 5 days to as 
long as 6 weeks. Many of the studies evaluating preha-
bilitation used prolonged programs‚ and most models 
suggest a duration of 4 to 6 weeks for prehabilitation.101 
Exercise programs, the mainstay of prehabilitation, may 
be conducted at home, an outpatient facility, or an inpa-
tient unit and may include walking, functional activities, 
balance exercises, and resistance and strength training. 
The importance of exercise under these circumstances is 
underscored by a study that evaluated the activity level 
of patients undergoing colorectal surgery using wear-
able technology. In this prospective, observational study, 
patients wore a tracking device for 30 days before sur-
gery, and “active” patients were classified as those tak-
ing more than 5000 steps/day. Of the 99 study patients, 
40.4% (n = 40) were classified as active and experienced 
fewer overall complications (27.5% versus 55.9%; p = 
0.005) and serious complications (5% versus 20.3%; p = 
0.03). Furthermore, increased preoperative activity was 
associated with a decreased risk of having any postopera-
tive complication (OR 0.38; 95% CI, 0.15–0.90) on multi-
variable analysis.102 As this was a nonrandomized trial, it 
should be noted that preoperative activity level was likely 
associated with the degree of frailty and, in this context, 
less activity may be a surrogate marker for comorbid 
conditions and impaired functional status. As such, the 
degree to which improved outcomes were related to the 
prehabilitation activity, as opposed to the patients’ pre-
operative condition, remains unclear.

Prehabilitation programs can also address weight loss 
and poor nutritional status‚ which are predictors of worse 
outcomes in older adults.103 Nutritional optimization, 
another pillar of prehabilitation, can potentially decrease 
ileus incidence and severity, improve appetite, promote 
normoglycemia, attenuate the perioperative inflammatory 
response, and provide sufficient protein intake for anabolic 
metabolism to maintain lean body mass.104 In addition, 
nutrition supplementation synergizes with exercise activity 
in geriatric patients; 140 g of carbohydrates taken 3 hours 
before exercising increases liver and muscle glycogen stores 
and facilitates the completion of exercise sessions.105 Given 
the importance of nutritional optimization, dieticians are 
often part of the multidisciplinary team performing the 
geriatric assessment and make recommendations regarding 
nutrition and patient-specific protein and calorie intake.

Prehabilitation programs also typically include a psy-
chosocial domain that may involve educating patients 
regarding their disease process, promoting lifestyle 

modifications, and managing anxiety and depression.92–94 
The incidence of depression increases with age‚ and depres-
sion is associated with worse postoperative outcomes, 
longer postoperative recovery times, increased health-
care use, and higher rates of postoperative delirium.106 
Kristjansson et al107 showed that depression, as assessed 
using the Geriatric Depression Scale, was an independent 
predictor of postoperative complications in a prospective 
study of 182 patients older than 70 years undergoing sur-
gery for colorectal cancer (OR 3.68; 95% CI, 0.96–14.08). 
Relaxation techniques (eg, deep breathing, progressive 
muscle relaxation, and meditation), guided imagery, 
and problem-solving and coping strategies instituted in 
patients with cancer preoperatively have been shown 
to improve quality of life (QoL) and improve symptoms 
related to anxiety, depression, pain, and fatigue.108

Carli et al109 performed a randomized superiority trial 
evaluating the effectiveness of preoperative prehabilitation 
versus postoperative rehabilitation in 110 frail patients 
(Fried frailty index ≥2) undergoing surgery for colorectal 
cancer. In this study, patients were provided with exer-
cise, nutrition, and psychological interventions and had 
a mean age of 78 years; 79% of the patients underwent a 
minimally invasive surgical approach. This study reported 
no differences between the groups in terms of the 30-day 
Comprehensive Complications Index, 30-day overall and 
severe complications, length of hospital stay, hospital 
readmissions, recovery of walking capacity, and patient-
reported outcome measures. This study did not support 
prehabilitation over rehabilitation; this may be explained, 
in part, by the fact that patients were treated with a pro-
tocolized, multiphase surgical pathway to decrease the 
stress of the perioperative period (eg, patients were treated 
preferentially with minimally invasive surgery and were 
managed with enhanced recovery pathways and intensive 
physical, emotional, and nutritional optimization). A sec-
ondary analysis of the dataset from this randomized trial 
evaluated only frail patients (Fried frailty criteria >2; n = 55)  
and found that patients who did not achieve a minimum 
walking distance of 400 m in 6 minutes had a higher 30-day 
complication rate than those who did (61% versus 21%;  
p = 0.009).110 This implies that prehabilitation can also be 
used as a frailty metric and that patients who are not opti-
mized before surgery may benefit from adapted care.

Meanwhile, the programmatic feasibility of prehabili-
tation has been questioned, especially given the diversity 
of surgical practices in the United States. Four studies (2 
prospective and 2 randomized trials studying cardiac, 
colorectal, and orthopedic surgery  patients) investigated 
the implementation of prehabilitation programs for frail 
surgical patients and measured protocol recruitment rates, 
patient satisfaction, adverse events, and adherence to pre-
habilitation regimens.92,93,95,96 Two of the four studies dem-
onstrated medium feasibility based on recruitment rates 
of 61% and 70%. However, adherence to prehabilitation 
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programs was found to be high in all 4 studies with rates 
ranging from 80% to 99%.92,93,95,96 Three studies deter-
mined prehabilitation regimen compliance by review-
ing patient diaries and 3 studies provided more objective 
adherence data acquired from patients’ pedometers or 
from supervising physiotherapists or other prehabilitation 
team members.93,95,96 The cost of a prehabilitation program 
has also been described as a potential barrier to wide-
spread adoption. However, although frailty in surgical 
patients independently predicts increased postoperative 
hospital costs, prehabilitation programs designed specifi-
cally for frail surgical patients may demonstrate overall 
cost-effectiveness due to improved outcomes.111,112

7.  Frail patients may benefit from a multidisciplinary 
approach to perioperative care that includes a health care 
provider with geriatric expertise. Grade of recommen-
dation: strong recommendation based on low-quality 
evidence, 1C.

Geriatricians and practitioners with geriatrics expertise 
have specialized training and experience in assessing and 
managing geriatric syndromes (eg, dementia, delirium, 
propensity for falling, comorbidity, and polypharmacy) 
and frailty and can improve the perioperative care of 
patients with these conditions. However, multidisciplinary 
approaches engaging these providers are commonly under- 
used due to practice patterns and the limited number of 
available specialists.113 Additionally, as previously men-
tioned, access to resources and support may limit the indi-
vidual practitioner’s ability to engage a multidisciplinary 
team for the care of these patients. To supplement the 
work of geriatricians, practices can use other specialists, 
such as adult/geriatric nurse practitioners, social workers, 
nurse navigators, pharmacists, dieticians, rehabilitative 
medicine physicians, physical and occupational therapists, 
psychologists, and psychiatrists, to complete portions of 
the geriatric assessment and provide geriatric-related 
optimization.114

Shahrokni et al retrospectively studied the effects of 
geriatricians comanaging a cohort of 1020 patients who 
underwent cancer surgery for a variety of cancer types and 
required at least a 1-day hospital stay and compared this 
group to 872 similar patients who were treated with stan-
dard surgical service management (ie, were not comanaged 
by a geriatrician). This cohort study found the adjusted 
probability of death within 90 days in the geriatric coman-
aged group was less than half the rate in the standard 
management group (4.3% versus 8.9%; 95% CI, 2.3–6.9;  
p < 0.001). Although the 2 groups had similar complication 
rates, the geriatric comanaged group had greater usage of 
supportive care services (eg, physical therapy, speech and 
swallow rehabilitation, and nutrition services), which may 
have contributed to the decreased mortality rate in this 
group. In addition, although not specifically studied, the 

geriatricians may have addressed risk factors for geriatric-
specific complications (eg, risk for delirium and falls).115

In a similar study, 310 patients aged ≥70 years under-
going elective colorectal surgery were assigned to usual 
care (107 patients) or multidisciplinary, CGA-based care 
(203 patients) based on their preoperative comorbidities 
and level of independence. Although the patients in the 
multidisciplinary/CGA care group had more frequent 
serious complications (75.9% versus 56.1%; p < 0.001), as 
would be expected based on their comorbidities, patients 
in this group had a lower incidence of geriatric-specific 
complications (delirium 11.3% versus 29.2%; p < 0.001 
and geriatric syndromes 10.3% versus 26.2%; p < 0.001).116

A pooled review of 12 studies that used variable 
methodology and included patients who underwent hip 
fracture surgery or emergency abdominal, trauma, and 
gastrointestinal surgery examined surgical outcomes 
among older adults and showed that hospital-based 
geriatric comanagement leads to shorter lengths of stay 
and lower mortality and readmission rates.117 Data sup-
porting managing perioperative patients, together with 
geriatricians, are consistent across different surgery 
settings.118

Recognizing the importance of comprehensive geri-
atric surgical care, the ACS along with 50 stakehold-
ers, including the AGS, launched the Geriatric Surgery 
Verification Program in 2019 to optimize perioperative 
management of older adults. This program emphasizes 
goals of care, preoperative screening and optimization for 
geriatric vulnerabilities, and multidisciplinary care and 
communication.77,119–121 Additionally, the ACS Strong for 
Surgery initiative has been promoted to optimize patient 
health by highlighting opportunities to improve periop-
erative outcomes and focuses on many similar principles 
such as nutrition optimization, smoking cessation, screen-
ing for delirium, and prehabilitation.122

8.  Frail older adults should be screened for social vulnera-
bilities and offered support. Grade of recommendation: 
strong recommendation based on low-quality evidence, 
1C.

Social frailty, an incompletely explored concept, has been 
defined as a continuum of being at risk of losing or hav-
ing lost resources that are needed to fulfill one or more 
basic social needs. Increasing age and lower levels of edu-
cation are significant risk factors for developing social 
frailty.123–125 Considering that older adults rely on their 
social relationships and environment to effectively partici-
pate in multimodality care pathways, such as those used to 
treat many colorectal diseases, the concept of social frailty 
has become increasingly relevant to this vulnerable patient 
population.126 Although this topic has been widely dis-
cussed, large prospective studies evaluating this concept 
have not been reported.
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In an observational study, Hawkins et al127 evaluated 
63 patients undergoing lower extremity amputation and 
showed that increased social integration (ie, the number 
of contacts and interactions in a patient’s social network) 
was associated with improved postoperative function 
and QoL. Another prospective study of 972 consecutive 
patients undergoing colorectal cancer resection showed 
that increased social support and decreased psychologi-
cal distress improved health-related QoL 1 year after sur-
gery.128 A systematic review of 19 randomized trials by 
Gardner et al123 showed that providing practical social sup-
port was effective in enabling home-based health behavior 
change in frail older adults. In this study, patients with 
social support were more likely to have been instructed 
regarding positive behavioral changes and to have expe-
rienced appropriate changes in their environment; insti-
tuting positive behaviors such as using social services and 
following an individualized care path led to improvement 
in social functioning and general health.

9.  Frail older adults should be managed with enhanced 
recovery protocols after surgery with modifications, as 
needed. Grade of recommendation: strong recommen-
dation based on high-quality evidence, 1A.

Enhanced recovery protocols (ERPs) for managing 
patients after colorectal surgery are composed of multiple 
elements such as patient education, carbohydrate loading 
preoperatively and early feeding postoperatively, optimal 
fluid resuscitation, multimodality pain control, and early 
ambulation.100 Although early adoption of ERPs did not 
universally include older patients, the principles of an ERP 
are generally well suited for this patient population, though 
pathways should be individualized to accommodate older 
patients’ unique needs, circumstances, and resources.129,130 
For example, early removal of indwelling urinary catheters 
may not be uniformly appropriate in older male patients 
undergoing pelvic surgery with a history of prostate dis-
ease‚ and fluid management may need to be adjusted in 
the setting of chronic kidney disease and heart failure, 
especially in patients who received a mechanical bowel 
preparation. Similarly, although mechanical bowel prepa-
ration has been recommended before colorectal surgery 
by a number of professional societies, the evidence sup-
porting its use is less clear in older adults.131,132 Clinicians 
prescribing medications in the perioperative period 
should consider patients’ unique medical history and cur-
rent medications. Medications that meet Beers Criteria 
as potentially inappropriate medications for older adults 
should be used with caution or avoided altogether.90 For 
example, care should be taken when prescribing non-
steroidal anti-inflammatory drugs to patients with renal 
insufficiency and when using gabapentin‚ which can cause 
dizziness, drowsiness, and confusion in older adults, espe-
cially when taken with opioids.133 Overall, multiple studies 

comparing older adults treated with enhanced recovery 
programs or with traditional management have demon-
strated that older adults benefit from ERPs, especially 
when protocols are adapted to patients’ individual comor-
bidities and risk profiles.15,134–137

10.  Minimally invasive techniques should be considered 
for frail older adults undergoing colorectal surgery. 
Grade of recommendation: strong recommendation 
based on moderate-quality evidence, 1B.

Minimally invasive surgical techniques for colorectal 
resection are safe in older patients, including those older 
than 85 years.138–142 Although single-center studies have 
not demonstrated a significant morbidity or mortality 
benefit to minimally invasive surgery in this subgroup of 
patients specifically, a pooled analysis of 4 retrospective 
studies comparing patients aged  >85 years who under-
went open (n = 157) or laparoscopic (n = 135) surgery for 
colorectal cancer demonstrated significantly decreased 
morbidity and shorter length of hospital stay and time to 
resumption of a regular diet in the laparoscopic group.141 
Another pooled analysis of 11 studies (8 retrospective and 
3 prospective) compared laparoscopic (n = 1066) to open 
colorectal resection (n = 1034) in patients older than 80 
years and demonstrated significantly shorter length of 
hospital stay, decreased time to return of bowel function, 
and decreased rates of postoperative pneumonia, wound 
infection, and ileus in the laparoscopic group.143 Similarly, 
a meta-analysis of 30 studies including 70,946 patients 
aged  >65 years found significantly decreased mortality 
after laparoscopic colorectal resection compared to open 
surgery.144 In terms of the benefits of laparoscopy that may 
pertain to older patients in particular, decreased hospital 
stay is independently associated with improved postopera-
tive mobility and functional status and a greater likelihood 
of returning to the preoperative residence; these associa-
tions underscore the multidimensional benefits of the lapa-
roscopic approach among older adults requiring colorectal 
surgery.145–152 It is important to acknowledge that the ret-
rospective methodology used in the majority of the studies 
pertaining to minimally invasive approaches among older 
adults has an unquantifiable degree of selection bias that 
may explain, to a degree, some of the reported improved 
outcomes attributed to laparoscopy in this setting. Another 
limitation of these studies is that they stratified patients by 
age rather than using a frailty index.

11.  In older adults, patient-centered postoperative func-
tional outcomes should be considered in addition to 
traditional postsurgical outcomes. Grade of recom-
mendation: strong recommendation based on moder-
ate-quality evidence, 1B.

Outcomes after colorectal surgery have been measured 
by several indicators such as length of stay, morbidity, 
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mortality, overall survival, disease-free survival, as well 
as time to first flatus or time to first oral intake. However, 
many of these metrics may have limited relevance to frail 
older adults who may be more concerned about anticipated 
disability and dependence than even a cancer diagnosis or 
limitation in life expectancy. Banks et al153 analyzed data 
from a survey of 89,574 Australians (age >45 years) and 
found that, although 7.5% of all respondents suffered from 
high levels of psychological distress, those with cancer and 
disability attributed stress much more strongly to their 
level of disability than to their cancer diagnosis. Another 
study published by a social research institute was based 
on surveys completed by 1004 patients with cancer and 
500 individuals without cancer and found that although 
longevity may be the most important priority for most 
patients with cancer, this notion changes for older, retired 
patients who rank continued independence as important 
as maintaining health.154

Comprehensive colorectal surgery–related care for 
older patients should address functional recovery and 
patient-reported outcomes in addition to more conven-
tional outcomes.155 Functional recovery may incorporate 
organ-specific postoperative outcomes and patients’ abil-
ity to regain preoperative functional status. Loss of inde-
pendence, or an increase in support required by patients 
after hospital discharge, is an example of a relevant func-
tional recovery metric used to evaluate frail older patients. 
Regaining independence, typically measured as a com-
posite outcome, includes an assessment of cognition and 
nutritional status and the ability to perform routine ADLs 
and to walk proficiently.74 Although a variety of instru-
ments have been proposed to evaluate these kinds of 
domains, the most compelling literature uses the ADL, 
Mini-Cog, and Timed Up and Go/6-minute walk distance 
scores.23,38,84,156–159 De Roo et al, in a retrospective matched 
cohort study, highlighted the importance of analyzing less 
conventional outcomes like functional decline‚ which was 
defined as an increase in the number of ADLs requiring 
assistance after surgery. In this study, 289 patients who 
underwent colorectal surgery and were  older than 65 
years were compared to 867 control patients who did not 
undergo surgery.160 De Roo et al found that patients who 
underwent surgery and had a complication (90 patients, 
31% of the surgical cohort) had a higher likelihood of 
functional decline (OR 2.96; 95% CI, 1.70–5.14) compared 
to controls and those who did not have a surgical compli-
cation (OR 1.82; 95% CI, 1.22–2.71).160

Organ-specific functional recovery outcomes, espe-
cially relevant to patients undergoing treatment for rec-
tal cancer, typically incorporate an evaluation of urinary, 
sexual, and bowel function. In addition to low anterior 
resection syndrome and fecal incontinence, less com-
monly reported outcomes such as the rate of diverting 
loop ileostomy closure after sphincter-saving surgery are 
important and relevant metrics of functional recovery. 

For instance, multicenter data from the English National 
Health Service National Bowel Cancer Audit showed that 
67.7% of patients aged 71 to 80 years and only 59.8% of 
patients older than 80 years underwent ileostomy closure 
after proctectomy for rectal cancer.161

Patient-reported outcomes (PROs), despite their 
complexity, can be captured by integrating smart devices 
into electronic medical record systems and using a vari-
ety of programs to collect data.162,163 Tools to measure 
QoL in frail older patients with colorectal cancer may 
include a variety of European Organisation for Research 
and Treatment of Cancer (EORTC) QoL questionnaires‚ 
as the study cohorts used to validate these tools included 
older patients, and forms are available specifically for older 
patients (eg, EORTC QLC-CR29, EORTC QLQ-C30, and 
EORTC QLQLMC).164 The University of California, Los 
Angeles 3-Item Loneliness Scale, evaluating how often 
patients feel they lack companionship or feel left out or 
isolated from others, was also reported to be useful in 
assessing PROs in frail individuals.165

Data suggest that in addition to PROs being patient-
centered, pairing PROs with a clinical alert system and 
symptom-targeted interventions in routine practice can 
improve overall survival. A randomized controlled trial 
of 766 patients with a median age of 61 years receiving 
chemotherapy for advanced cancers (including breast, 
lung, genitourinary, and gynecologic primaries) assigned 
patients to either weekly monitoring of PROs with an 
online tool, the Symptom Tracking and Reporting system, 
or usual care. During the course of the study, the Symptom 
Tracking and Reporting program alerted clinicians when 
patients in the PRO group reported a severe or worsening 
symptom. At a median follow-up of 7 years, a statistically 
significant survival advantage in the intervention group 
was detected compared to the usual care group (median 
overall survival 31.2 months [95% CI, 24.5–39.6] versus 
26.0 months [95% CI, 22.1–30.9]).166

ACKNOWLEDGMENTS

The authors thank Drs Sandy Fang, Wolfgang Gaertner, 
Lindsey Goldstein, Alexander Hawkins, Virginia Shaffer, 
and Mark Sun for their efforts in improving the manuscript.

REFERENCES

 1. Kwok AC, Semel ME, Lipsitz SR, et al. The intensity and varia-
tion of surgical care at the end of life: a retrospective cohort 
study. Lancet. 2011;378:1408–1413.

 2. Korc-Grodzicki B, Downey RJ, Shahrokni A, Kingham TP, Patel 
SG, Audisio RA. Surgical considerations in older adults with 
cancer. J Clin Oncol. 2014;32:2647–2653.

 3. Rockwood K, Mitnitski A. Frailty defined by deficit accumula-
tion and geriatric medicine defined by frailty. Clin Geriatr Med. 
2011;27:17–26.



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Saur et al: ASCRS Clinical Practice Guidelines on Frailty484

 4. Robinson TN, Walston JD, Brummel NE, et al. Frailty for sur-
geons: review of a National Institute on Aging Conference on 
Frailty for Specialists. J Am Coll Surg. 2015;221:1083–1092.

 5. Makary MA, Segev DL, Pronovost PJ, et al. Frailty as a pre-
dictor of surgical outcomes in older patients. J Am Coll Surg. 
2010;210:901–908.

 6. Seib CD, Rochefort H, Chomsky-Higgins K, et al. Association of 
patient frailty with increased morbidity after common ambula-
tory general surgery operations. JAMA Surg. 2018;153:160–168.

 7. Giannotti C, Sambuceti S, Signori A, et al. Frailty assessment 
in elective gastrointestinal oncogeriatric surgery: predictors 
of one-year mortality and functional status. J Geriatr Oncol. 
2019;10:716–723.

 8. Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. 
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. Int J Surg. 2010;8:336–341.

 9. Higgins JP, Altman DG, Gøtzsche PC, et al; Cochrane Bias 
Methods Group; Cochrane Statistical Methods Group. The 
Cochrane Collaboration’s tool for assessing risk of bias in ran-
domised trials. BMJ. 2011;343:d5928.

 10. Wells GA, Shea B, O'Connell D, et al. The Newcastle-Ottawa 
Scale (NOS) for assessing the quality of nonrandomised studies 
in meta-analyses. http://www.ohri.ca/programs/clinical_epide-
miology/oxford.asp. Published 2019. Accessed August 8, 2021.

 11. Guyatt G, Gutterman D, Baumann MH, et al. Grading strength 
of recommendations and quality of evidence in clinical guide-
lines: report from an American College of Chest Physicians 
Task Force. Chest. 2006;129:174–181.

 12. Reissman P, Agachan F, Wexner SD. Outcome of lapa-
roscopic colorectal surgery in older patients. Am Surg. 
1996;62:1060–1063.

 13. Baek SJ, Kim SH, Kim SY, Shin JW, Kwak JM, Kim J. The safety 
of a “fast-track” program after laparoscopic colorectal surgery 
is comparable in older patients as in younger patients. Surg 
Endosc. 2013;27:1225–1232.

 14. Schwandner O, Schiedeck TH, Bruch H-PJ. Advanced age—
indication or contraindication for laparoscopic colorectal sur-
gery? Dis Colon Rectum. 1999;42:356–62.

 15. Forsmo HM, Erichsen C, Rasdal A, Körner H, Pfeffer F. 
Enhanced recovery after colorectal surgery (ERAS) in elderly 
patients is feasible and achieves similar results as in younger 
patients. Gerontol Geriatr Med. 2017;3:2333721417706299.

 16. Vironen JH, Sainio P, Husa AI, Kellokumpu IH. Complications 
and survival after surgery for rectal cancer in patients 
younger than and aged 75 years or older. Dis Colon Rectum. 
2004;47:1225–1231.

 17. Spivak H, Maele DV, Friedman I, Nussbaum M. Colorectal sur-
gery in octogenarians. J Am Coll Surg. 1996;183:46–50.

 18. Hamel MB, Henderson WG, Khuri SF, Daley J. Surgical out-
comes for patients aged 80 and older: morbidity and mor-
tality from major noncardiac surgery. J Am Geriatr Soc. 
2005;53:424–429.

 19. Simmonds P, Best L, George S, et al; Colorectal Cancer 
Collaborative Group. Surgery for colorectal cancer in elderly 
patients: a systematic review. Lancet. 2000;356:968–974.

 20. Shahrokni A, Alexander K. The age of talking about age alone is 
over. Ann Surg Oncol. 2019;26:12–14.

 21. Rostoft S, O’Donovan A, Soubeyran P, Alibhai SMH, Hamaker 
ME. Geriatric assessment and management in cancer. J Clin 
Oncol. 2021;39:2058–2067.

 22. van Walree IC, Scheepers E, van Huis-Tanja L, et al. A system-
atic review on the association of the G8 with geriatric assess-
ment, prognosis and course of treatment in older patients with 
cancer. J Geriatr Oncol. 2019;10:847–858.

 23. Huisman MG, Audisio RA, Ugolini G, et al. Screening for pre-
dictors of adverse outcome in onco-geriatric surgical patients: 
a multicenter prospective cohort study. Eur J Surg Oncol. 
2015;41:844–851.

 24. Bessems SAM, Konsten JLM, Vogelaar JFJ, et al. Frailty screen-
ing by geriatric-8 and 4-meter gait speed test is feasible and pre-
dicts postoperative complications in elderly colorectal cancer 
patients. J Geriatr Oncol. 2021;12:592–598.

 25. Moriello C, Mayo NE, Feldman L, Carli F. Validating the six-
minute walk test as a measure of recovery after elective colon 
resection surgery. Arch Phys Med Rehabil. 2008;89:1083–1089.

 26. George EL, Hall DE, Youk A, et al. Association between patient 
frailty and postoperative mortality across multiple noncardiac 
surgical specialties. JAMA Surg. 2021;156:e205152.

 27. Al-Khamis A, Warner C, Park J, et al. Modified frailty index 
predicts early outcomes after colorectal surgery: an ACS-
NSQIP study. Colorectal Dis. 2019;21:1192–1205.

 28. Pata G, Bianchetti L, Rota M, et al. Multidimensional Prognostic 
Index (MPI) score has the major impact on outcome prediction 
in elderly surgical patients with colorectal cancer: the FRAGIS 
study. J Surg Oncol. 2021;123:667–675.

 29. Feng MA, McMillan DT, Crowell K, Muss H, Nielsen ME, 
Smith AB. Geriatric assessment in surgical oncology: a system-
atic review. J Surg Res. 2015;193:265–272.

 30. Eamer G, Taheri A, Chen SS, et al. Comprehensive geriat-
ric assessment for older people admitted to a surgical service. 
Cochrane Database Syst Rev. 2018;1:CD012485.

 31. Shahrokni A, Vishnevsky BM, Jang B, et al. Geriatric assess-
ment, not ASA physical status, is associated with 6-month post-
operative survival in patients with cancer aged ≥75 years. J Natl 
Compr Canc Netw. 2019;17:687–694.

 32. Tatar C, Benlice C, Delaney CP, et al. Modified frailty index pre-
dicts high-risk patients for readmission after colorectal surgery 
for cancer. Am J Surg. 2020;220:187–190.

 33. Brown AS, Brummel-Smith K, Burgess L, et al. National 
Institutes of Health Consensus Development Conference 
Statement: geriatric assessment methods for clinical decision-
making. J Am Geriatr Soc. 1988;36:342–347.

 34. Puts MTE, Alibhai SMH. Fighting back against the dilution 
of the Comprehensive Geriatric Assessment. J Geriatr Oncol. 
2018;9:3–5.

 35. Shahrokni A, Alexander K, Wildes TM, Puts MTE. Preventing 
treatment-related functional decline: strategies to maxi-
mize resilience. Am Soc Clin Oncol Educ Book. 2018;38: 
415–431.

 36. Audisio RA, Pope D, Ramesh HS, et al; PACE participants. Shall 
we operate? Preoperative assessment in elderly cancer patients 
(PACE) can help. A SIOG surgical task force prospective study. 
Crit Rev Oncol Hematol. 2008;65:156–163.

 37. Katlic MR, Coleman J, Khan K, Wozniak SE, Abraham JH. Sinai 
abbreviated geriatric evaluation: development and validation of 
a practical test. Ann Surg. 2019;269:177–183.

 38. Huisman MG, van Leeuwen BL, Ugolini G, et al. “Timed Up & 
Go”: a screening tool for predicting 30-day morbidity in onco-
geriatric surgical patients? A multicenter cohort study. PLoS 
One. 2014;9:e86863.

http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

DISEASES OF THE COLON & RECTUM VOLUME 65: 4 (2022) 485

 39. Jones TS, Dunn CL, Wu DS, Cleveland JC Jr, Kile D, Robinson 
TN. Relationship between asking an older adult about falls and 
surgical outcomes. JAMA Surg. 2013;148:1132–1138.

 40. Hall DE, Arya S, Schmid KK, et al. Development and initial 
validation of the Risk Analysis Index for measuring frailty in 
surgical populations. JAMA Surg. 2017;152:175–182.

 41. Hall DE, Arya S, Schmid KK, et al. Association of a frailty 
screening initiative with postoperative survival at 30, 180, and 
365 days. JAMA Surg. 2017;152:233–240.

 42. Dirks RC, Edwards BL, Tong E, et al. Sarcopenia in emergency 
abdominal surgery. J Surg Res. 2017;207:13–21.

 43. van der Windt DJ, Bou-Samra P, Dadashzadeh ER, Chen X, 
Varley PR, Tsung A. Preoperative risk analysis index for frailty 
predicts short-term outcomes after hepatopancreatobiliary sur-
gery. HPB (Oxford). 2018;20:1181–1188.

 44. Keller DS, Bankwitz B, Nobel T, Delaney CP. Using frailty to 
predict who will fail early discharge after laparoscopic colorec-
tal surgery with an established recovery pathway. Dis Colon 
Rectum. 2014;57:337–342.

 45. Panayi AC, Orkaby AR, Sakthivel D, et al. Impact of frailty on 
outcomes in surgical patients: a systematic review and meta-
analysis. Am J Surg. 2019;218:393–400.

 46. Wahl TS, Graham LA, Hawn MT, et al. Association of the modi-
fied frailty index with 30-day surgical readmission. JAMA Surg. 
2017;152:749–757.

 47. Shah R, Attwood K, Arya S, et al. Association of frailty with 
failure to rescue after low-risk and high-risk inpatient surgery. 
JAMA Surg. 2018;153:e180214.

 48. Cruz-Jentoft AJ, Bahat G, Bauer J, et al; Writing Group for 
the European Working Group on Sarcopenia in Older People 
2 (EWGSOP2) and the Extended Group for EWGSOP2. 
Sarcopenia: revised European consensus on definition and 
diagnosis. Age Ageing. 2019;48:16–31.

 49. Abdullahi YS, Athanasopoulos LV, Casula RP, et al. Systematic 
review on the predictive ability of frailty assessment measures in 
cardiac surgery. Interact Cardiovasc Thorac Surg. 2017;24:619–624.

 50. Heard RSM, Ramsay G, Hildebrand DR. Sarcopaenia in surgi-
cal populations: a review. Surgeon. 2017;15:366–371.

 51. Reisinger KW, van Vugt JL, Tegels JJ, et al. Functional compro-
mise reflected by sarcopenia, frailty, and nutritional depletion 
predicts adverse postoperative outcome after colorectal cancer 
surgery. Ann Surg. 2015;261:345–352.

 52. Levolger S, van Vugt JL, de Bruin RW, IJzermans JN. Systematic 
review of sarcopenia in patients operated on for gastroin-
testinal and hepatopancreatobiliary malignancies. Br J Surg. 
2015;102:1448–1458.

 53. Zattoni D, Montroni I, Saur NM, et al. A simple screening tool 
to predict outcomes in older adults undergoing emergency gen-
eral surgery. J Am Geriatr Soc. 2019;67:309–316.

 54. Payton P, Shook JE. Perioperative understanding of geriatric 
patients. Clin Podiatr Med Surg. 2019;36:131–140.

 55. Kumar C, Salzman B, Colburn JL. Preoperative assessment in 
older adults: a comprehensive approach. Am Fam Physician. 
2018;98:214–220.

 56. Schamp R, Tenkku L. Managed death in a PACE: path-
ways in present and advance directives. J Am Med Dir Assoc. 
2006;7:339–344.

 57. Bettelli G. Preoperative evaluation of the elderly surgical patient 
and anesthesia challenges in the XXI century. Aging Clin Exp 
Res. 2018;30:229–235.

 58. Fried TR, Bradley EH, Towle VR, Allore H. Understanding the 
treatment preferences of seriously ill patients. N Engl J Med. 
2002;346:1061–1066.

 59. Schulte PJ, Roberts RO, Knopman DS, et al. Association 
between exposure to anaesthesia and surgery and long-term 
cognitive trajectories in older adults: report from the Mayo 
Clinic Study of Aging. Br J Anaesth. 2018;121:398–405.

 60. Cooper Z, Koritsanszky LA, Cauley CE, et al. Recommendations 
for best communication practices to facilitate goal-concordant 
care for seriously ill older patients with emergency surgical con-
ditions. Ann Surg. 2016;263:1–6.

 61. Vilches-Moraga A, Fox J. Geriatricians and the older emer-
gency general surgical patient: proactive assessment and patient 
centred interventions. Salford-POP-GS. Aging Clin Exp Res. 
2018;30:277–282.

 62. Desserud KF, Veen T, Søreide K. Emergency general surgery in 
the geriatric patient. Br J Surg. 2016;103:e52–e61.

 63. Plassman BL, Langa KM, Fisher GG, et al. Prevalence of demen-
tia in the United States: the aging, demographics, and memory 
study. Neuroepidemiology. 2007;29:125–132.

 64. Plassman BL, Langa KM, Fisher GG, et al. Prevalence of cog-
nitive impairment without dementia in the United States. Ann 
Intern Med. 2008;148:427–434.

 65. Chow WB, Rosenthal RA, Merkow RP, Ko CY, Esnaola NF; 
American College of Surgeons National Surgical Quality 
Improvement Program; American Geriatrics Society. Optimal 
preoperative assessment of the geriatric surgical patient: a best 
practices guideline from the American College of Surgeons 
National Surgical Quality Improvement Program and the 
American Geriatrics Society. J Am Coll Surg. 2012;215:453–466.

 66. Borson S, Scanlan JM, Chen P, Ganguli M. The Mini-Cog as a 
screen for dementia: validation in a population-based sample. J 
Am Geriatr Soc. 2003;51:1451–1454.

 67. Luan Erfe BM, Erfe JM, Brovman EY, Boehme J, Bader AM, 
Urman RD. Postoperative outcomes in SAVR/TAVR patients 
with cognitive impairment: a systematic review. Semin Thorac 
Cardiovasc Surg. 2019;31:370–380.

 68. Watt J, Tricco AC, Talbot-Hamon C, et al. Identifying older 
adults at risk of delirium following elective surgery: a systematic 
review and meta-analysis. J Gen Intern Med. 2018;33:500–509.

 69. Inouye SK, Bogardus ST Jr, Charpentier PA, et al. A multicom-
ponent intervention to prevent delirium in hospitalized older 
patients. N Engl J Med. 1999;340:669–676.

 70. American Geriatrics Society Expert Panel on Postoperative 
Delirium in Older Adults. Postoperative delirium in older 
adults: best practice statement from the American Geriatrics 
Society. J Am Coll Surg. 2015;220:136–48.e1.

 71. American Geriatrics Society Expert Panel on Postoperative 
Delirium in Older Adults. American Geriatrics Society 
abstracted clinical practice guideline for postoperative delirium 
in older adults. J Am Geriatr Soc. 2015;63:142–150.

 72. Fields LM, Calvert JD. Informed consent procedures with cog-
nitively impaired patients: a review of ethics and best practices. 
Psychiatry Clin Neurosci. 2015;69:462–471.

 73. Culley DJ, Flaherty D, Fahey MC, et al. Poor performance 
on a preoperative cognitive screening test predicts postop-
erative complications in older orthopedic surgical patients. 
Anesthesiology. 2017;127:765–774.

 74. Montroni I, Rostoft S, Spinelli A, et al; SIOG surgical task force/
ESSO GOSAFE study group. GOSAFE – Geriatric Oncology 



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Saur et al: ASCRS Clinical Practice Guidelines on Frailty486

Surgical Assessment and Functional rEcovery after Surgery: 
early analysis on 977 patients. J Geriatr Oncol. 2020;11:244–255.

 75. Scharre DW, Chang SI, Murden RA, et al. Self-administered 
Gerocognitive Examination (SAGE): a brief cognitive assess-
ment Instrument for mild cognitive impairment (MCI) and 
early dementia. Alzheimer Dis Assoc Disord. 2010;24:64–71.

 76. Scharre DW, Chang SI, Nagaraja HN, Vrettos NE, Bornstein 
RA. Digitally translated Self-Administered Gerocognitive 
Examination (eSAGE): relationship with its validated paper 
version, neuropsychological evaluations, and clinical assess-
ments. Alzheimers Res Ther. 2017;9:44.

 77. Mohanty S, Rosenthal RA, Russell MM, Neuman MD, Ko CY, 
Esnaola NF. Optimal perioperative management of the geriatric 
patient: a best practices guideline from the American College 
of Surgeons NSQIP and the American Geriatrics Society. J Am 
Coll Surg. 2016;222:930–947.

 78. Inouye SK. Joining forces against delirium – from organ-system 
care to whole-human care. N Engl J Med. 2020;382:499–501.

 79. Leslie DL, Marcantonio ER, Zhang Y, Leo-Summers L, Inouye 
SK. One-year health care costs associated with delirium in the 
elderly population. Arch Intern Med. 2008;168:27–32.

 80. McCusker J, Cole M, Dendukuri N, Belzile E, Primeau F. 
Delirium in older medical inpatients and subsequent cog-
nitive and functional status: a prospective study. CMAJ. 
2001;165:575–583.

 81. Inouye SK, Rushing JT, Foreman MD, Palmer RM, Pompei P. 
Does delirium contribute to poor hospital outcomes? A three-
site epidemiologic study. J Gen Intern Med. 1998;13:234–242.

 82. O’Keeffe S, Lavan J. The prognostic significance of delirium in 
older hospital patients. J Am Geriatr Soc. 1997;45:174–178.

 83. Hshieh TT, Yue J, Oh E, et al. Effectiveness of multicomponent 
nonpharmacological delirium interventions: a meta-analysis. 
JAMA Intern Med. 2015;175:512–520.

 84. Robinson TN, Raeburn CD, Tran ZV, Angles EM, Brenner LA, 
Moss M. Postoperative delirium in the elderly: risk factors and 
outcomes. Ann Surg. 2009;249:173–178.

 85. Marcantonio ER, Goldman L, Mangione CM, et al. A clinical 
prediction rule for delirium after elective noncardiac surgery. 
JAMA. 1994;271:134–139.

 86. Rostoft S, Hamaker ME. Basic geriatric principles for colorec-
tal surgeons: how to optimize assessment and care of older 
patients in the perioperative period. Eur J Surg Oncol. 2020;46: 
310–315.

 87. Neufeld KJ, Thomas C. Delirium: definition, epidemiology, and 
diagnosis. J Clin Neurophysiol. 2013;30:438–442.

 88. Siddiqi N HJ, Clegg A, Teale EA, Young J, Taylor J, Simpkins SA. 
Interventions for preventing delirium in hospitalised non-ICU 
patients. Cochrane Database Syst Rev 20163:CD005563.

 89. Shi C, Jin J, Qiao L, Li T, Ma J, Ma Z. Effect of perioperative 
administration of dexmedetomidine on delirium after cardiac 
surgery in elderly patients: a double-blinded, multi-center, ran-
domized study. Clin Interv Aging. 2019;14:571–575.

 90. Panel AGSBCUE; By the 2019 American Geriatrics Society 
Beers Criteria® Update Expert Panel. American Geriatrics 
Society 2019 Updated AGS Beers Criteria® for potentially inap-
propriate medication use in older adults. J Am Geriatr Soc. 
2019;67:674–694.

 91. Minnella EM, Carli F. Prehabilitation and functional recov-
ery for colorectal cancer patients. Eur J Surg Oncol. 2018;44: 
919–926.

 92. Waite I, Deshpande R, Baghai M, Massey T, Wendler O, 
Greenwood S. Home-based preoperative rehabilitation (pre-
hab) to improve physical function and reduce hospital length 
of stay for frail patients undergoing coronary artery bypass 
graft and valve surgery. J Cardiothorac Surg. 2017;12:91.

 93. Chia CL, Mantoo SK, Tan KY. ‘Start to finish trans-institutional 
transdisciplinary care’: a novel approach improves colorec-
tal surgical results in frail elderly patients. Colorectal Dis. 
2016;18:O43–O50.

 94. Mazzola M, Bertoglio C, Boniardi M, et al. Frailty in major onco-
logic surgery of upper gastrointestinal tract: how to improve 
postoperative outcomes. Eur J Surg Oncol. 2017;43:1566–1571.

 95. Hoogeboom TJ, Dronkers JJ, van den Ende CH, Oosting E, van 
Meeteren NL. Preoperative therapeutic exercise in frail elderly 
scheduled for total hip replacement: a randomized pilot trial. 
Clin Rehabil. 2010;24:901–910.

 96. Oosting E, Jans MP, Dronkers JJ, et al. Preoperative home-
based physical therapy versus usual care to improve func-
tional health of frail older adults scheduled for elective total 
hip arthroplasty: a pilot randomized controlled trial. Arch Phys 
Med Rehabil. 2012;93:610–616.

 97. Kamarajah SK, Bundred J, Weblin J, Tan BHL. Critical appraisal 
on the impact of preoperative rehabilitation and outcomes after 
major abdominal and cardiothoracic surgery: a systematic 
review and meta-analysis. Surgery. 2020;167:540–549.

 98. Saur NM, Montroni I, Shahrokni A, et al. Care of the Geriatric 
Colorectal Surgical Patient and Framework for Creating a 
Geriatric Program: a compendium from the 2019 American 
Society of Colon and Rectal Surgeons Annual Meeting. Dis 
Colon Rectum. 2020;63:1489–1495.

 99. Montroni I, Saur NM, Shahrokni A, Suwanabol PA, Chesney 
TR. Surgical considerations for older adults with cancer: a 
multidimensional, multiphase pathway to improve care. J Clin 
Oncol. 2021;39:2090–2101.

 100. Carmichael JC, Keller DS, Baldini G, et al. Clinical practice 
guidelines for enhanced recovery after colon and rectal sur-
gery from the American Society of Colon and Rectal Surgeons 
and Society of American Gastrointestinal and Endoscopic 
Surgeons. Dis Colon Rectum. 2017;60:761–784.

 101. Carli F, Bessissow A, Awasthi R, Liberman S. Prehabilitation: 
finally utilizing frailty screening data. Eur J Surg Oncol. 
2020;46:321–325.

 102. Hedrick TL, Hassinger TE, Myers E, et al. Wearable technol-
ogy in the perioperative period: predicting risk of postopera-
tive complications in patients undergoing elective colorectal 
surgery. Dis Colon Rectum. 2020;63:538–544.

 103. Hamaker ME, Oosterlaan F, van Huis LH, Thielen N, Vondeling 
A, van den Bos F. Nutritional status and interventions for patients 
with cancer – a systematic review. J Geriatr Oncol. 2021;12:6–21.

 104. Kamel HK. Sarcopenia and aging. Nutr Rev. 2003;61(5 Pt 
1):157–167.

 105. Hargreaves M. Pre-exercise nutritional strategies: effects 
on metabolism and performance. Can J Appl Physiol. 
2001;26:S64–S70.

 106. Leung JM, Sands LP, Mullen EA, Wang Y, Vaurio L. Are pre-
operative depressive symptoms associated with postoperative 
delirium in geriatric surgical patients? J Gerontol A Biol Sci Med 
Sci. 2005;60:1563–1568.

 107. Kristjansson JM Sr, Nesbakken A, Skovlund E, Bakka A, 
Johannessen H, Wyller TB. Which elements of a comprehensive 



Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

DISEASES OF THE COLON & RECTUM VOLUME 65: 4 (2022) 487

geriatric assessment (CGA) predict post-operative compli-
cations and early mortality after colorectal cancer surgery? J 
Geriatr Oncol. 2010;1:57–65.

 108. Parker PA, Pettaway CA, Babaian RJ, et al. The effects of a pre-
surgical stress management intervention for men with pros-
tate cancer undergoing radical prostatectomy. J Clin Oncol. 
2009;27:3169–3176.

 109. Carli F, Bousquet-Dion G, Awasthi R, et al. Effect of multimodal 
prehabilitation vs postoperative rehabilitation on 30-day post-
operative complications for frail patients undergoing resection 
of colorectal cancer: a randomized clinical trial. JAMA Surg. 
2020;155:233–242.

 110. Gillis C, Fenton TR, Gramlich L, et al. Older frail prehabilitated 
patients who cannot attain a 400  m 6-min walking distance 
before colorectal surgery suffer more postoperative complica-
tions. Eur J Surg Oncol. 2021;47:874–881.

 111. Howard R, Yin YS, McCandless L, Wang S, Englesbe M, 
Machado-Aranda D. Taking control of your surgery: impact of 
a prehabilitation program on major abdominal surgery. J Am 
Coll Surg. 2019;228:72–80.

 112. Barberan-Garcia A, Ubre M, Pascual-Argente N, et al. Post-
discharge impact and cost-consequence analysis of preha-
bilitation in high-risk patients undergoing major abdominal 
surgery: secondary results from a randomised controlled trial. 
Br J Anaesth. 2019;123:450–456.

 113. Ghignone F, van Leeuwen BL, Montroni I, et al; International 
Society of Geriatric Oncology (SIOG) Surgical Task Force. The 
assessment and management of older cancer patients: a SIOG 
surgical task force survey on surgeons’ attitudes. Eur J Surg 
Oncol. 2016;42:297–302.

 114. Williams GR, Weaver KE, Lesser GJ, et al. Capacity to provide 
geriatric specialty care for older adults in community oncology 
practices. Oncologist. 2020;25:1032–1038.

 115. Shahrokni A, Tin AL, Sarraf S, et al. Association of geriatric 
comanagement and 90-day postoperative mortality among 
patients aged 75 years and older with cancer. JAMA Netw 
Open. 2020;3:e209265.

 116. Tarazona-Santabalbina FJ, Llabata-Broseta J, Belenguer-Varea Á, 
Álvarez-Martínez D, Cuesta-Peredo D, Avellana-Zaragoza JA. 
A daily multidisciplinary assessment of older adults undergoing 
elective colorectal cancer surgery is associated with reduced delir-
ium and geriatric syndromes. J Geriatr Oncol. 2019;10:298–303.

 117. Van Grootven B, Mendelson DA, Deschodt M. Impact of geri-
atric co-management programmes on outcomes in older surgi-
cal patients: update of recent evidence. Curr Opin Anaesthesiol. 
2020;33:114–121.

 118. Adogwa O, Elsamadicy AA, Vuong VD, et al. Geriatric coman-
agement reduces perioperative complications and shortens 
duration of hospital stay after lumbar spine surgery: a prospec-
tive single-institution experience: Presented at the 2017 AANS/
CNS Joint Section on Disorders of the Spine and Peripheral 
Nerves. 2017;27:670–675.

 119. Hornor MA, Tang VL, Berian J, et al. Optimizing the feasibil-
ity and scalability of a geriatric surgery quality improvement 
Initiative. J Am Geriatr Soc. 2019;67:1074–1078.

 120. American College of Surgeons Geriatric Surgery Verification 
Program. https://www.facs.org/quality-programs/geriatricsurgery. 
Published 2019. Accessed October 18, 2021.

 121. Berian JR, Rosenthal RA, Baker TL, et al. Hospital standards 
to promote optimal surgical care of the older adult: a report 

from the coalition for quality in geriatric surgery. Ann Surg. 
2018;267:280–290.

 122. Trépanier M, Minnella EM, Paradis T, et al. Improved disease-
free survival after prehabilitation for colorectal cancer surgery. 
Ann Surg. 2019;270:493–501.

 123. Gardner B, Jovicic A, Belk C, et al. Specifying the content of 
home-based health behaviour change interventions for older 
people with frailty or at risk of frailty: an exploratory system-
atic review. BMJ Open. 2017;7:e014127.

 124. Gale CR, Westbury L, Cooper C. Social isolation and loneli-
ness as risk factors for the progression of frailty: the English 
Longitudinal Study of Ageing. Age Ageing. 2018;47:392–397.

 125. Bunt S, Steverink N, Olthof J, van der Schans CP, Hobbelen 
JSM. Social frailty in older adults: a scoping review. Eur J 
Ageing. 2017;14:323–334.

 126. Dent E, Morley JE, Cruz-Jentoft AJ, et al. Physical frailty: 
ICFSR International Clinical Practice Guidelines for identifica-
tion and management. J Nutr Health Aging. 2019;23:771–787.

 127. Hawkins AT, Pallangyo AJ, Herman AM, et al. The effect of 
social integration on outcomes after major lower extremity 
amputation. J Vasc Surg. 2016;63:154–162.

 128. Gonzalez-Saenz de Tejada M, Bilbao A, Baré M, et al. 
Association of social support, functional status, and psycho-
logical variables with changes in health-related quality of life 
outcomes in patients with colorectal cancer. Psychooncology. 
2016;25:891–897.

 129. Bagnall NM, Malietzis G, Kennedy RH, Athanasiou T, Faiz O, Darzi 
A. A systematic review of enhanced recovery care after colorectal 
surgery in elderly patients. Colorectal Dis. 2014;16:947–956.

 130. Launay-Savary MV, Mathonnet M, Theissen A, Ostermann 
S, Raynaud-Simon A, Slim K; GRACE (Groupe francophone 
de Réhabilitation Améliorée après Chirurgie). Are enhanced 
recovery programs in colorectal surgery feasible and useful in 
the elderly? A systematic review of the literature. J Visc Surg. 
2017;154:29–35.

 131. Holubar SD, Hedrick T, Gupta R, et al; Perioperative Quality 
Initiative (POQI) I Workgroup. American Society for Enhanced 
Recovery (ASER) and Perioperative Quality Initiative (POQI) 
joint consensus statement on prevention of postoperative 
infection within an enhanced recovery pathway for elective 
colorectal surgery. Perioper Med (Lond). 2017;6:4.

 132. Migaly J, Bafford AC, Francone TD, et al; Clinical Practice 
Guidelines Committee of the American Society of Colon and 
Rectal Surgeons. The American Society of Colon and Rectal 
Surgeons Clinical Practice Guidelines for the use of bowel 
preparation in elective colon and rectal surgery. Dis Colon 
Rectum. 2019;62:3–8.

 133. Fleet JL, Dixon SN, Kuwornu PJ, et al. Gabapentin dose and the 
30-day risk of altered mental status in older adults: a retrospec-
tive population-based study. PLoS One. 2018;13:e0193134.

 134. Tejedor P, Pastor C, Gonzalez-Ayora S, Ortega-Lopez M, 
Guadalajara H, Garcia-Olmo D. Short-term outcomes and ben-
efits of ERAS program in elderly patients undergoing colorectal 
surgery: a case-matched study compared to conventional care. 
Int J Colorectal Dis. 2018;33:1251–1258.

 135. Gonzalez-Ayora S, Pastor C, Guadalajara H, et al. Enhanced 
recovery care after colorectal surgery in elderly patients. 
Compliance and outcomes of a multicenter study from 
the Spanish working group on ERAS. Int J Colorectal Dis. 
2016;31:1625–1631.

https://www.facs.org/quality-programs/geriatricsurgery


Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.

Saur et al: ASCRS Clinical Practice Guidelines on Frailty488

 136. Wang Q, Suo J, Jiang J, Wang C, Zhao YQ, Cao X. Effectiveness 
of fast-track rehabilitation vs conventional care in laparoscopic 
colorectal resection for elderly patients: a randomized trial. 
Colorectal Dis. 2012;14:1009–1013.

 137. Jia Y, Jin G, Guo S, et al. Fast-track surgery decreases the inci-
dence of postoperative delirium and other complications in 
elderly patients with colorectal carcinoma. Langenbecks Arch 
Surg. 2014;399:77–84.

 138. Ho B, Lewis A, Paz IB. Laparoscopy can safely be performed in 
frail patients undergoing colon resection for cancer. Am Surg. 
2017;83:1179–1183.

 139. Otsuka K, Kimura T, Hakozaki M, et al. Comparative benefits 
of laparoscopic surgery for colorectal cancer in octogenarians: 
a case-matched comparison of short- and long-term outcomes 
with middle-aged patients. Surg Today. 2017;47:587–594.

 140. Kazama K, Aoyama T, Hayashi T, et al. Evaluation of short-
term outcomes of laparoscopic-assisted surgery for colorectal 
cancer in elderly patients aged over 75 years old: a multi-insti-
tutional study (YSURG1401). BMC Surg. 2017;17:29.

 141. Devoto L, Celentano V, Cohen R, Khan J, Chand M. Colorectal 
cancer surgery in the very elderly patient: a systematic review 
of laparoscopic versus open colorectal resection. Int J Colorectal 
Dis. 2017;32:1237–1242.

 142. Lo BD, Leeds IL, Sundel MH, et al. Frailer patients undergo-
ing robotic colectomies for colon cancer experience increased 
complication rates compared with open or laparoscopic 
approaches. Dis Colon Rectum. 2020;63:588–597.

 143. Li Y, Wang S, Gao S, Yang C, Yang W, Guo S. Laparoscopic 
colorectal resection versus open colorectal resection in octo-
genarians: a systematic review and meta-analysis of safety and 
efficacy. Tech Coloproctol. 2016;20:153–162.

 144. Seishima R, Okabayashi K, Hasegawa H, et al. Is laparoscopic 
colorectal surgery beneficial for elderly patients? A systematic 
review and meta-analysis. J Gastrointest Surg. 2015;19:756–765.

 145. Frasson M, Braga M, Vignali A, Zuliani W, Di Carlo V. Benefits 
of laparoscopic colorectal resection are more pronounced in 
elderly patients. Dis Colon Rectum. 2008;51:296–300.

 146. Hatakeyama T, Nakanishi M, Murayama Y, et al. Laparoscopic 
resection for colorectal cancer improves short-term outcomes 
in very elderly colorectal cancer patients. Surg Laparosc Endosc 
Percutan Tech. 2013;23:532–535.

 147. Hemandas AK, Abdelrahman T, Flashman KG, et al. 
Laparoscopic colorectal surgery produces better outcomes for 
high risk cancer patients compared to open surgery. Ann Surg. 
2010;252:84–89.

 148. Kozman MA, Kozman D. Laparoscopic colorectal surgery is 
safe and may be beneficial in patients eighty years of age and 
over. Open J Gastroenterol. 2012;2:76–80.

 149. Lian L, Kalady M, Geisler D, Kiran RP. Laparoscopic colectomy 
is safe and leads to a significantly shorter hospital stay for octo-
genarians. Surg Endosc. 2010;24:2039–2043.

 150. Nakamura T, Sato T, Miura H, et al. Feasibility and outcomes of 
surgical therapy in very elderly patients with colorectal cancer. 
Surg Laparosc Endosc Percutan Tech. 2014;24:85–88.

 151. Gill TM, Allore HG, Gahbauer EA, Murphy TE. Change in dis-
ability after hospitalization or restricted activity in older per-
sons. JAMA. 2010;304:1919–1928.

 152. Lamont CT, Sampson S, Matthias R, Kane R. The outcome of 
hospitalization for acute illness in the elderly. J Am Geriatr Soc. 
1983;31:282–288.

 153. Banks E, Byles JE, Gibson RE, et al. Is psychological distress 
in people living with cancer related to the fact of diagnosis, 
current treatment or level of disability? Findings from a large 
Australian study. Med J Aust. 2010;193(S5):S62–S67.

 154. IPSOS MORI. Exploring the attitudes and behaviours of older 
people living with cancer. https://www.ipsos.com/ipsos-mori/
en-uk/exploring-attitudes-and-behavioursolder-people-liv-
ing-cancer. Published 2015. Accessed February 14, 2021.

 155. Montroni I, Ugolini G, Saur NM, et al. Personalized manage-
ment of elderly patients with rectal cancer: expert recom-
mendations of the European Society of Surgical Oncology, 
European Society of Coloproctology, International Society 
of Geriatric Oncology, and American College of Surgeons 
Commission on Cancer. Eur J Surg Oncol. 2018;44: 
1685–1702.

 156. Pédziwiatr M, Pisarska M, Major P, et al. Laparoscopic colorec-
tal cancer surgery combined with enhanced recovery after 
surgery protocol (ERAS) reduces the negative impact of sar-
copenia on short-term outcomes. Eur J Surg Oncol. 2016;42: 
779–787.

 157. Calle A, Onder G, Morandi A, et al. Frailty related factors 
as predictors of functional recovery in geriatric rehabilita-
tion: the Sarcopenia And Function in Aging Rehabilitation 
(SAFARI) multi-centric study. J Nutr Health Aging. 2018;22: 
1099–1106.

 158. Katz S, Akpom CA. A measure of primary sociobiological 
functions. Int J Health Serv. 1976;6:493–508.

 159. Ketelaars L, Pottel L, Lycke M, et al. Use of the Freund clock 
drawing test within the Mini-Cog as a screening tool for cogni-
tive impairment in elderly patients with or without cancer. J 
Geriatr Oncol. 2013;4:174–182.

 160. De Roo AC, Li Y, Abrahamse PH, Regenbogen SE, Suwanabol 
PA. Long-term functional decline after high-risk elec-
tive colorectal surgery in older adults. Dis Colon Rectum. 
2020;63:75–83.

 161. Kuryba AJ, Scott NA, Hill J, van der Meulen JH, Walker K. 
Determinants of stoma reversal in rectal cancer patients who 
had an anterior resection between 2009 and 2012 in the English 
National Health Service. Colorectal Dis. 2016;18:199–205.

 162. Shahrokni A, Alexander K. What will perioperative geriat-
ric assessment for older cancer patients look like in 2025? 
Advantages and limitations of new technologies in geriatric 
assessment. Eur J Surg Oncol. 2020;46:305–309.

 163. Gensheimer SG, Wu AW, Snyder CF; PRO-EHR Users’ Guide 
Steering Group; PRO-EHR Users’ Guide Working Group. Oh, 
the places we’ll go: patient-reported outcomes and electronic 
health records. Patient. 2018;11:591–598.

 164. Zerillo JA, Schouwenburg MG, van Bommel ACM, et al; 
Colorectal Cancer Working Group of the International 
Consortium for Health Outcomes Measurement (ICHOM). 
An international collaborative standardizing a comprehensive 
patient-centered outcomes measurement set for colorectal can-
cer. JAMA Oncol. 2017;3:686–694.

 165. Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT. A short scale 
for measuring loneliness in large surveys: results from two 
population-based studies. Res Aging. 2004;26:655–672.

 166. Basch E, Deal AM, Dueck AC, et al. Overall survival results 
of a trial assessing patient-reported outcomes for symp-
tom monitoring during routine cancer treatment. JAMA. 
2017;318:197–198.

https://www.ipsos.com/ipsos-mori/en-uk/exploring-attitudes-and-behavioursolder-people-living-cancer
https://www.ipsos.com/ipsos-mori/en-uk/exploring-attitudes-and-behavioursolder-people-living-cancer
https://www.ipsos.com/ipsos-mori/en-uk/exploring-attitudes-and-behavioursolder-people-living-cancer

