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The care of geriatric patients is complex, and patients 
are often treated inappropriately based on their age, 
degree of frailty, or both. Therefore, it is imperative 

to evaluate frailty and identify areas of intervention before 
surgery is undertaken. In addition, patient goals should be 
taken into account from the start of a treatment plan, and 
functional recovery should be measured and addressed. 
This compendium presents data to help colon and rec-
tal surgeons evaluate and treat geriatric patients. In addi-

tion, to help all surgeons function in a multidisciplinary, 
geriatric-friendly environment, a financial framework is 
included. The framework can be used to advocate for the 
hiring of specialists trained in caring for older adults.

INTRODUCTION

The 2019 American Society of Colon and Rectal Surgeons 
Annual Meeting featured the inaugural symposium on the 
care of geriatric colorectal surgical patients. Because ex-
tensive data were presented during the session, the speak-
ers have compiled the key information necessary to initiate 
a geriatric surgery program.

In the United States, 56% of new colorectal cancer di-
agnoses are in patients >65 years of age.1 At the same time, 
an average 75-year-old man in good health has 18 years of 
life expectancy, whereas an 82 year old has 10. The pres-
ence of severe comorbidities decreases life expectancy to 6 
and 2 years.2 Although there still exists lack of consensus 
about the definition of what age is considered the cutoff 
for geriatrics (65 vs 70 vs 75 years old), there is consen-
sus that patients should not be treated based on their age 
alone.3 However, as surgeons we still struggle to appropri-
ately treat geriatric patients, and especially those with can-
cer have been shown to receive inappropriate care, being 
either undertreated based on their chronological age or 
overtreated for their degree of frailty.4 This compendium 
will help surgeons evaluate for and optimize frailty and fo-
cus on outcomes that matter to patients. The final section 
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will help surgeons build a business case to establish a ger-
iatric multidisciplinary surgery program at their hospital.

GERIATRIC ASSESSMENT FOR THE COLORECTAL 
SURGEON

Frailty is a state of reduced tolerance to stress of surgery 
because of progressive and life-long decline in physiologi-
cal systems.5 In a practical example, a fit and a frail patient 
may undergo the same surgery with very similar surgery 
and intraoperative characteristics, but a frail patient de-
clines significantly after surgery and requires a very pro-
longed recovery period and high probability of dying in 
the first year, whereas the fit patient recovers very quickly 
from surgery, is discharged from the hospital shortly af-
ter surgery, and is able to resume all of his/her functional 
activity before surgery. As a result, assessing frailty before 
surgery is critical for surgical decision-making by sur-
geons, patients, and their caregivers.

The gold standard for assessing frailty is Geriatric 
Assessment (GA), a multidimensional assessment of pa-
tients, typically performed by geriatricians.6 However, a 
study showed that only a minority of surgeons collabo-
rate with geriatricians.7 Moreover, the number of geriatri-
cians is limited, with ≈7000 practicing geriatricians in the 
United States.8 As a result, it is crucial for surgeons to be-
come familiar with components of the GA.

DOMAINS OF GA
Functional Assessment
One of the most important domains of GA is preoperative 
functional assessment. Assessing basic and instrumental 
activities of daily living9 provides an insight into an older 
patient’s ability to care for themselves. These following 
questions can be incorporated into routine assessment of 
older patients by the surgery team: Are you able to pre-
pare meal for yourself? Who does the house cleaning? Do 
you take your medications on your own? Assessing gait 
speed and balance is an important objective assessment 
of patient’s functional status. A simple Timed Up and Go 
(TUG) test,10 in which you ask the patient to rise from their 
chair without using arms, walk 10 feet, turn and walk back 
to the chair, and sit down, takes <30 seconds to perform. A 
normal time is <20 seconds and a prolonged time has been 
shown to be predictive of surgical complications. In the 
Pre-operative Risk Estima-tion for Onco-geriatric Patients 
study, a prolonged TUG was associated with a 50% rate of 
major complications, whereas the rate of complications in 
the patients with a normal TUG was 13.6%.11 A prolonged 
TUG has a simple 3-item algorithm that may assist in dis-
tinguishing those with slow gait speed from those who 
walk faster.12 Supplemental Digital Content 1 (http://links.
lww.com/DCR/B379) presents an algorithm for simple of-
fice-based frailty evaluation to trigger additional referrals. 

Supplemental Digital Content 2 (http://links.lww.com/
DCR/B378) presents a summary of the common tests for 
frailty and the threshold for abnormal results.

Cognitive Function
Patients who are cognitively impaired are at higher risk 
for postoperative delirium.13 Many instruments are avail-
able to assess cognitive function of older adults. The time 
to complete these assessments ranges from 2 to 3 minutes 
for Mini-Cog14 to >20 minutes for tests such as the Mini-
Mental Status Examination.15 The Mini-Cog is a test that 
includes a 3-word recall and clock drawing. The patient 
must place the numbers correctly on the clock and set the 
time correctly to get full credit for the clock drawing. The 
test is scored out of 5 points. If the patient is able to recall 
all 3 words (3 points) and draw the clock with the appro-
priate time displayed (2 points), they receive a score of 5.

Polypharmacy
Always review a patient’s medication list. It gives you an 
idea on comorbid conditions that patient has, its severity 
(eg, taking 5 different blood pressure medications instead 
of just 1), and the possibility of medications interfering 
with the anesthesia and surgical procedure. When feasi-
ble, consult with a pharmacist for patients having excessive 
polypharmacy (eg, >10 medications).

Nutritional Assessment
With more emphasis on prehabilitation, assessing nutri-
tional status of patients may allow for referral to a dieti-
cian for improvement in nutritional status of patients 
while the preoperative workup is completed.

Social Support
Frail patients are more likely to have functional decline after 
surgery and, as a result, they rely on their social support to 
provide care for them. Assessing social support of a patient 
before surgery will allow social worker and case manager 
involvement during the perioperative period. Consider 
asking whether the patient lives alone, if the spouse/part-
ner/family member can take care of the patient during the 
perioperative period, how the patient came to the clinic, 
and whether they had any issues with transportation.

PREHABILITATION FOR THE COLORECTAL 
SURGERY PATIENT

Preventing the decline in older frail patients in anticipation of 
surgery should focus on restoration of function and increase 
of physiological reserve.16 Those who are more vulnerable 
to the surgical stress, like the malnourished, frail, with sev-
eral comorbidities, need appropriate screening to minimize 
postoperative complications, prolonged hospitalization, 
disability, and risk of mortality.17,18 Therefore, preoperative 
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intervention aimed at decreasing the risk of postoperative 
deconditioning can be a valuable strategy and can poten-
tially lead to better outcomes and less social burden.19

The process enabling patients to withstand the stres-
sor of surgery through augmenting preoperative func-
tional capacity is termed prehabilitation (as opposed to 
rehabilitation, which is enhancing functional capacity after 
an injury or postsurgery).20 It begins in the preoperative 
period and is part of an integrated enhanced recovery after 
surgery program. The importance of patient education, 
self-efficacy, and empowerment cannot be understated. 
Treatment of coexisting medical conditions in the colorec-
tal patient includes glycemic control, anemia correction, 
and smoking and alcohol cessation.

A structured and personalized exercise program is the 
central component of prehabilitation. The premise is that 
repeatedly exposing patients to the physiological stress 
of physical activity will prepare them for the surgery and 
better allow them to tolerate impairments.21 For optimal 
results, a presurgical exercise program should consist of 
both resistance and aerobic training and be supplemented 
by flexibility and balance exercises to favor weight loss, to 
reduce incidence of falls, and to increase range of motion 
in a number of joints22 (Table 2). Physical therapy serv-
ices are typically covered in the preoperative period by 
Medicare and private insurance companies if an appropri-
ate indication is provided. In the era of bundled care, the 
number of physical therapy visits postoperatively may be 
limited by the number of preoperative visits. Therefore, a 
social worker should be involved in the multidisciplinary 
care team to ensure that the patients are getting optimal 
therapy based on their individual plans.

The nutritional aspect of aging needs to receive atten-
tion in view of the strong relationship between the state of 
nutrition risk, malnutrition, and postoperative outcomes. In 
addition, anabolic resistance of elderly muscle to a physio-
logical dose of amino acids impacts tissue protein synthesis. 
A dietary plan that includes sufficient high-quality proteins 
and energy per meal will provide sufficient essential amino 
acids, particularly leucine, which is needed to elicit muscle 
protein synthetic response and accretion of muscle protein.23 
Medicare and many insurance companies limit nutrition 

consultations to patients with diabetes mellitus and chronic 
kidney disease. It can also be difficult to find dietician serv-
ices in the outpatient setting, with the exception of cancer 
centers and bariatrics programs. Existing salaried staff in 
these programs may be used in a prehabilitation program if 
resources allow. Alternatively, staff dieticians can prepare ed-
ucational materials as part of a prehabilitation program for 
all patients if individual consultation is not available. Dietary 
supplements such as Boost/Ensure are not covered by Med-
icare Part D, but coverage is possible by private insurance 
companies if a prescription is sent with an indication for use.

Although the optimal prehabilitation program is dif-
ferent based on a variety of factors for each patient, several 
authors have developed in-home prehabilitation models, 
and preliminary data have shown decreased length of stay, 
more likely discharge to home, and decreased costs.24,25 
Some combination of office-based and home-based pre-
habilitation is likely the optimal program currently, but 
this is rapidly evolving and should be patient-centered.

MINIMALLY INVASIVE SURGERY AND ENHANCED 
RECOVERY PROTOCOLS: ARE THEY SAFE IN 
GERIATRIC PATIENTS?

Enhanced recovery programs have been shown to signifi-
cantly decrease time to flatus, time to stool, and length of 
stay without an increase in complications, mortality, and re-
admission, which has also been shown to be true in geriatric 
patients.26,27 In addition, studies have shown decreased rates 
of delirium in patients on enhanced recovery protocols.28,29

Minimally invasive colorectal surgery has also been 
shown to be beneficial for geriatric patients and is associated 
with faster clinical postoperative progression, decreased 
perioperative complications, and shorter length of stay.30–33

FUNCTIONAL RECOVERY: WHAT TO MEASURE AND 
HOW?

Several of the postoperative surgical and oncologic out-
comes that physicians have been measuring are the prod-
uct of a deep misunderstanding of what geriatric patients 

TABLE 1.   Business case for funding a geriatrician based on decreased complications, length of stay, and readmission rate

Metric Average costa Current Projected
Improvement  

(projected- current) Volume
Savings  

(volume × improvement × average cost)

LOS $2574 7 d 6 d 1 day 300 $772,200
SSI $28,219 1.5% 1% 0.50% 300 $42,329
C diff $17,260 1.5% 1% 0.50% 300 $25,890
VAP $47,238 1.5% 1% 0.50% 300 $70,857
Readmit $14,400 15% 10% 5% 300 $216,000
     Total $1,127,276

Note that LOS, complication rates, and volume are all example values. 
LOS = length of stay; SSI = surgical site infection; C diff = Clostridium difficile; VAP = ventilator-associated pneumonia; Readmit = readmission. 
a Data show the average cost based on Agency for Healthcare Research and Quality estimates.40
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really want. Thirty-day morbidity and mortality, length 
of stay, time to first flatus, and the cancer-centered over-
all survival or progression-free survival have long been 
considered the best indicators to define clinical and cancer 
control. Unfortunately, none of those have been shown to 
be primarily of interest for older patients, who are mainly 
focused on the chance of surviving surgery enduringly 
(90-day mortality) and returning to independence as soon 
as possible.34

Loss of independence, which may occur as a conse-
quence of major colorectal surgery, is a devastating life 
change for older adults, and functional recovery has been 
shown to be of critical value in the older population.35,36 
Functional recovery should not be confused with restora-
tion of bowel function or time to oral food intake after 
surgery and is instead a multidimensional outcome. Func-
tional recovery should be addressed regarding 2 main ar-

eas: organ-specific postoperative outcomes and individual 
ability to regain independence.

Many instruments have been proposed and offered to 
gain data about these particular domains. Currently the 
most convincing data in the literature about functional 
recovery are regarding the use of Activities of Daily Liv-
ing score, the Mini-Cog, TUG/6-minute walking test, and 
sarcopenia (defined as decreased muscle mass and func-
tion).37,38 Early results of the Geriatric Oncology Surgical 
Assessment and Functional Recovery After Surgery (GOS-
AFE) study,39 the largest prospective study specifically fo-
cused on functional recovery in senior adults, have been 
published recently. The GOSAFE study showed how sev-
eral domains of the preoperative evaluation that are often 
neglected by colorectal surgeons (eg, the cognitive status, 
ability to maintain a steady gait, and recent hospitaliza-
tion) could be related to worse postoperative outcomes 
and prolonged loss of independence.

HOW TO MAKE A BUSINESS CASE TO START A 
PROGRAM IN GERIATRIC SURGERY

Many hospitals lack the infrastructure for a geriatric sur-
gery program, particularly for frailty assessment and pre-
habilitation. To make a business case for a hospital to hire 
a geriatrician, several factors can be considered.

STEPS TO MAKING BUSINESS CASE TO HOSPITAL  
ADMINISTRATION

1. Determine surgical volume by age and projection for 
growth (Fig. 1).

2. Collect data on complication rates, length of stay, and 
readmission rates.

3. Focus on decreased complications and length of stay  
after screening for and addressing frailty (Table 1).40

4. Determine the resources and their respective costs (in-
cluding benefits) you would need for your program and 
any infrastructure requirements, such as office space.

Benefits include:

a. Number of billable appointments from the geriatrician 
* average reimbursement.

b. Savings from poor quality outcomes.
c. Expanded capacity from length-of-stay reduction.
d. Decreased readmissions.
e. Improved quality rankings.
f. Better patient experience.

CONCLUSIONS

The data included in the compendium along with the 
framework for the business case can help surgeons advo-

TABLE 2.   Prehabilitation program: exercises, nutrition, and 
relaxation exercises

Aerobic exercise

_Start a slow walk to warm up for 5 min
_30 min minimum of aerobic activity (walking/biking) 3 times 

per week at moderate intensity (4–6 on the Borg Scale). If the 
participant finds the activity to be easier (2–3 on the Borg Scale), 
then, the walking pace or duration should be gradually increased. 
It is recommended not to surpass 7 to 8 on the Borg Scale.

Resistance exercise

_ All exercises are to be performed starting with 1 set of about 10 to 
12 repetitions. Number of sets and repetitions gradually increase 
to 2 sets and 12 to 15 repetitions.

_ Use of a resistance band/handheld weights
- Push-ups (wall, modified, or full)
- Squats with the use of a chair
- Hamstring curls
- Calf raises
- Abdominal crunches (chair or floor)
_ Theraband/handheld weight exercises involve the following
- Chest exercise
- Deltoid lifts
- Bicep curls
- Triceps extension

Flexibility

_ Flexibility exercises are given for the following muscles (each exercise 
should be performed twice and held for a minimum of 20 s).

_ Chest
_ Biceps
_ Triceps
_ Quadriceps
_ Hamstring
_ Calf

Breathing/relaxation exercises

_ Abdominal breathing (15 min twice daily)
_ Use of relaxation CD (nature sounds and breathing instructions)

Adapted from Carli F, Scheede-Bergdahl C. Prehabilitation to enhance perioperative 
care. Anesthesiol Clin. 2015;33:17–33. Reproduced with permission.22
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Determine surgical volume over the last 3-5 y

Surgical volume
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Stratify the surgical volume by age groups

Note: depending on surgical volume you can breakdown into 5- to 10-year
increments or you may have to focus on patients > 65 or 70 years
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FIGURE 1. Estimation of surgical volume of older adults. A, Determine surgical volume over the last 3-5 years. B, Stratify the surgical volume 
by age groups. C, Determine growth of the older adult surgical volume. D, Identify procedures, service lines, or surgeons contributing to the 
surgical growth among older adults. E, Focus the business case on the highest volume + highest growth area. Forecast growth for next 3 years 
for these services lines. YOY = year over year.
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cate to improve the care of their geriatric patients at their 
home institutions. In addition, finding a shared interest in 
caring for older patients can help to spark interest groups 
within surgical and multidisciplinary societies to advance 
this work and perform prospective, multi-institution stud-
ies. Together, we can improve the care of geriatric patients.
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