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Abstract
The older adult population (>65 years) is growing at a rapid rate, and a significant percentage of older adults 
undergo surgical procedures. This population has a unique set of needs owing to the effects of aging, some 
of which make them particularly prone to postoperative complications and a prolonged recovery. The 
purpose of this document is to review the literature, consolidate current guidelines, and provide a set of 
expert recommendations to help practicing surgeons, anesthesiologists, and allied health care professionals 
manage older adults during the perioperative period. This guide is not a substitute for clinical judgment and 
experience.
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I ntroduct ion
From Preoperative Assessment to Perioperative Management

Adults age 65 and older (“older adults”) are the fastest growing segment of the United States population, and 
their number is expected to double to 89 million people between 2010 and 2050.1 Based on these evolving 
demographics, it is expected that there will be a concurrent rise in the demand for a variety of surgical 
services, including vascular surgery (with a projected growth of 31 percent) and general surgery (with a 
projected growth of 18 percent).2

Older adult surgical patients often require a different level of care than younger patients during the 
perioperative period. They are prone to developing postoperative complications, functional decline, loss 
of independence, and other untoward outcomes. In order to provide optimal care for the older surgical 
patient, a thorough assessment of the individual’s health status is essential. Though the goal should be a 
tailored, comprehensive geriatric evaluation at a designated preoperative appointment, this goal may not 
always be possible in the context of a busy surgical practice.3 Therefore, the American College of Surgeons 
(ACS) partnered with the American Geriatrics Society (AGS) and the John A. Hartford Foundation in 2012 
to develop the American College of Surgeons National Surgical Quality Improvement Program (NSQIP)/American 
Geriatrics Society (AGS) Best Practices Guideline: Optimal Preoperative Assessment of the Geriatric Surgical Patient. 
This resource defined nine assessment categories corresponding to cognitive/behavioral disorders, cardiac 
evaluation, pulmonary evaluation, functional/performance status, frailty, nutritional status, medication 
management, patient counseling, and preoperative testing. 

This document provides guidance on managing the older adult in the perioperative period. It is organized 
into sections corresponding to the immediate preoperative period, the intraoperative period, and the 
postoperative period. Building upon domains of geriatric care and proposed geriatric competencies 
established by prior work, these guidelines are designed to provide a framework for thinking about the 
complex issues around perioperative care in this patient population.4,5 We address each section by compiling 
current evidence and best practices, as well as expert opinion. Similar to the Preoperative Assessment 
guidelines, this work is designed to help clinicians. It is not a substitute for clinical judgment and experience. 

Sanjay Mohanty, MD

Ronnie A. Rosenthal, MD, MS, FACS

Marcia M. Russell, MD

Mark D. Neuman, MD, MSc

Clifford Y. Ko, MD, MS, MSHS, FACS

Nestor F. Esnaola, MD, MPH, MBA, FACS



OPTIMAL PERIOPERATIVE MANAGEMENT OF THE GERIATRIC SURGICAL PATIENT
ACS NSQIP/AGS Best  Prac t ices Guide l ine

iv

Table of  Contents
INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii

TABLE OF CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

SECTION I. IMMEDIATE PREOPERATIVE MANAGEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

 IMMEDIATE PREOPERATIVE MANAGEMENT CHECKLIST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

 A. PATIENT GOALS, PREFERENCES, AND ADVANCE DIRECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

 B.  PREOPERATIVE FASTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

 C.  ANTIBIOTIC PROPHYLAXIS AND VENOUS THROMBOEMBOLISM PREVENTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

 D. MEDICATION MANAGEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

SECTION II. INTRAOPERATIVE MANAGEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

 INTRAOPERATIVE MANAGEMENT CHECKLIST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

 A. ANESTHESIA IN THE OLDER ADULT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

 B. PERIOPERATIVE ANALGESIA IN THE OLDER ADULT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

 C. PERIOPERATIVE NAUSEA AND VOMITING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

 D. PATIENT SAFETY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

 E. INTRAOPERATIVE STRATEGIES TO PREVENT POSTOPERATIVE COMPLICATIONS AND HYPOTHERMIA . . . . . . . . . . . . 25

 F. FLUID MANAGEMENT AND TARGETING PHYSIOLOGIC PARAMETERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

SECTION III. POSTOPERATIVE MANAGEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

 POSTOPERATIVE ROUNDING CHECKLIST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

 A. POSTOPERATIVE DELIRIUM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

 B. PULMONARY COMPLICATION PREVENTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

 C. FALL RISK ASSESSMENT AND PREVENTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

 D. NUTRITION IN THE POSTOPERATIVE PERIOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

 E. URINARY TRACT INFECTION PREVENTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

 F. FUNCTIONAL DECLINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

 G. PRESSURE ULCER PREVENTION AND TREATMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

SECTION IV. CARE TRANSITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

APPENDICES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

APPENDIX I. ADVANCE DIRECTIVE POSITION STATEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

APPENDIX II. OLDER ADULT PATIENT GROUPS AT HIGH RISK FOR VTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

APPENDIX III. SUGGESTED DOSE ADJUSTMENTS FOR ANESTHETIC MEDICATIONS IN OLDER PATIENTS . . . . . . . . . . . . . . . . . . . . . . 53

APPENDIX IV. PERIOPERATIVE RISK FACTORS FOR DELIRIUM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

APPENDIX V. THE CAM-ICU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

APPENDIX VI. MORSE FALL SCALE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

APPENDIX VII. FOUR GERIATRIC MODELS OF CARE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

APPENDIX VIII. THE BRADEN SCALE FOR ASSESSING PRESSURE ULCER RISK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

APPENDIX IX. CARE TRANSITIONS MODELS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

EXPERT PANEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68



OPTIMAL PERIOPERATIVE MANAGEMENT OF THE GERIATRIC SURGICAL PATIENT
ACS NSQIP/AGS Best  Prac t ices Guide l ine

1

SECTION I .  Immediate Preoperat ive Management
The health care team, patient, and his or her family/caregivers should ensure that patient goals and treatment 
preferences are understood before deciding on a treatment plan. Ideally, this step occurs at a preoperative 
clinic appointment. 

In the immediate preoperative period the patient’s goals and treatment preferences should be confirmed and 
documented. Also during this time, fasting recommendations should be followed, appropriate prophylactic 
medications should be given, and medications lists should be reviewed for nonessential and inappropriate 
medications.6

The health care team can also take this opportunity to begin proactive, postoperative planning, especially 
with regard to analgesia strategies and minimization of opioids, prevention of functional decline and delirium, 
early multispecialty consultation where indicated, early involvement of allied health staff such as physical or 
occupational therapy, and anticipating home health needs at discharge. 
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Immediate Preoperative Management Checklist

	Confirm and document patient goals and treatment preferences, including advance directives

	Confirm and document patient’s health care proxy or surrogate decision-maker 

	 In patients with existing advance directives, discuss new risks associated with 
the surgical procedure and an approach for potentially life-threatening problems 
consistent with the patient’s values and preferences (“required reconsideration”) 

	Consider shortened fluid fast (clear liquids up to two hours before anesthesia)

	Adhere to existing best practices regarding antibiotic and venous thromboembolism prophylaxis

	Ensure nonessential medications have been stopped and essential medications have been taken
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A. Patient Goals, Preferences, and Advance Directives
A 2010 study showed that almost half of patients over the age of 60 required decisions about treatment 
in the final days of life. Although 70 percent of these patients lacked decision-making capacity, 68 percent 
of them had advanced directives, and the majority received care in accordance with their wishes.7 This 
fact underscores the importance of having such information understood and documented. That said, few 
patients undergoing high risk surgical procedures have advanced directives in place, and the literature 
would suggest that surgeons do not routinely discuss these issues preoperatively.8,9

Personal goals and treatment preferences should be addressed in the outpatient setting prior to 
surgery. Additionally, patients who may be near the end of life could benefit from early palliative care 
consultation.10

All surgeons should have an understanding of their patients’ wishes regarding medical care at the end of 
life. In the immediate preoperative area, patient goals and treatment preferences should be confirmed 
and documented by a health care provider (surgeon and/or anesthesiologist). Patients should be strongly 
encouraged to designate a health care proxy, and this information should be documented. 

1. The health care team (including the surgeon and anesthesiologist) should ensure that they discuss 
personal goals and treatment preferences prior to surgery, including specific outcomes that may be 
important to older adults, such as postoperative functional decline, loss of independence, and skilled 
care burden.

2. The health care team (including the surgeon and/or anesthesiologist) should ensure that older 
adult patients undergoing surgery have an advance directive and a designated health care proxy (or 
surrogate decision-maker). This information should be documented in the patient’s medical record.

TYPES OF ADVANCE DIRECTIVESǂ

Living will Specifies medical treatments—including cardiopulmonary 
resuscitation (CPR), mechanical ventilation, enteral feeding, 
dialysis, and antibiotics—that the patient would or would 
not want used to prolong their life, as well as other decisions 
regarding pain management or organ/tissue/body donation

Durable power of attorney A person (with or without alternatives) named to make decisions 
on behalf of the patient if they are unable to do so

Do not resuscitate (DNR) 
order

Specific medical order instructing providers not to perform CPR 
if the patient’s heart activity or breathing ceases

Do not intubate (DNI) order Specific medical order instructing providers not to intubate the 
patient and/or place him or her on mechanical ventilation

ǂSee www.lifecaredirectives.com
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3. Whenever possible, the health care team should consider early (postoperative) palliative care 
consultation in older adult patients with poor prognoses undergoing surgery, especially those not 
expected to survive more than six months postoperatively.

Suspending DNRs in patients with existing advance directives

The ACS position statement on Advance Directives by Patients, “‘Do Not Resuscitate’ in the Operating 
Room,” dictates that the best policy regarding patients who have existing DNR orders is that of 
“required reconsideration.”11 This means that the new risks, benefits, and alternatives of the surgical 
procedure should be considered and discussed with the patient, and an approach to life-threatening 
problems that may arise that is consistent with patient values and preferences be clarified.

Routinely setting aside such patient preferences is not appropriate. Several other professional 
organizations, including the American Society of Anesthesiologists and the Association of Perioperative 
Registered Nurses, have provided relevant guidelines on this topic.12-14 

See Appendix I for a summary of relevant professional society statements.

4. The health care team (including the surgeon and anesthesiologist) should use a structured approach 
that is consistent with established best practices (for example, as defined by relevant professional 
societies) and local norms when caring for patients with existing advance directives that may limit 
resuscitative procedures. Any clarifications and modifications made to the advance directive should 
take into account exceptions to the order and include a plan for reinstating the order when the 
patient has recovered from anesthesia. 
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B. Preoperative Fasting
Preoperative fasting is defined as a prescribed period of time before a procedure requiring general 
anesthesia or sedation during which time patients are not allowed the oral intake of liquids or solids. 
Historically, this period began the night before an elective procedure, but there is increasing agreement 
regarding the benefit of limiting extended periods (greater than four to six hours) of preoperative fasting.15 
A recent review of the topic demonstrated there was not a significant association between a shortened 
(two to three hours) clear fluid fast (versus milk or juice with pulp) and subsequent postoperative 
complications, including delirium.16,17

At present, the American Society of Anesthesiologists 2011 practice guidelines on preoperative fasting 
represent the most widely-used reference for appropriate preoperative fasting practices. These guidelines 
do not specifically address preoperative fasting in elderly patients; however, the recommendations below 
draw primarily from these existing guidelines.

1. In adults undergoing nonemergent surgical procedures, fasting from the intake of clear liquids at least 
two hours before elective procedures requiring general anesthesia, regional anesthesia, or sedation/
analgesia is recommended. 
 
Examples of clear liquids include water, fruit juices without pulp, carbonated beverages, clear tea, and 
black coffee.

2. In adults undergoing nonemergent surgical procedures, fasting from the intake of a light meal and/or 
nonhuman milk six hours or more before elective procedures requiring general anesthesia, regional 
anesthesia, or sedation/analgesia is recommended. 
 
Examples of a light meal include toast, cereal, soup, or apple sauce.

3. Additional fasting (eight hours or more) may be required depending on the amount and type of food 
ingested. Fried, fatty foods, or meat may prolong gastric emptying. Finally, these guidelines may not 
apply to patients with comorbidities or diseases (for example, diabetes, hiatal hernia) that affect 
gastric emptying or fluid volumes.
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C. Antibiotic Prophylaxis and Venous Thromboembolism Prevention

Antibiotic prophylaxis

The relationship between appropriately dosed preoperative antibiotics and reduced risk of surgical site 
infections (SSIs) is well-established. Studies have also suggested a mortality benefit at 60 days for older 
patients who receive preoperative antibiotics within at least two hours of incision.18,19 Older patients may 
have compromised renal function and, as such, may require particular attention to dosing.

The risk of SSI is highly dependent on the type of surgery.20 Procedures at particularly high risk of 
infection include abdominal operations, operations requiring bowel anastomosis, contaminated or dirty 
procedures, procedures for cancer, and prolonged, complex, or emergent procedures.21-23

The Society for Healthcare Epidemiology of America/Surgical Infection Society/American Society of 
Health-System Pharmacists/Infectious Diseases Society of America clinical practice guidelines apply to 
older adults.24 

• Preoperative antibiotics should be given based on procedure, risk factors, and the hospital’s unique 
pathogen profile within 60 minutes before surgical incision.

Venous thromboembolism prophylaxis

Older age confers additional risk for venous 
thromboembolism (VTE). It is important 
that older adult patients undergo VTE risk 
stratification, which may involve the use of a 
scoring tool.25,26

The most recent American College of Chest 
Physicians (ACCP) Guideline and ACS NSQIP 
Best Practices Guideline for the Prevention and 
Treatment of Venous Thromboembolism provide 
comprehensive direction. 

See Appendix II for several older adult patient 
groups at particular high risk for VTE.

• Older adult patients should be stratified 
for VTE and bleeding risk with a structured 
approach, based on available methods and local 
institutional norms, and a plan, including dosage 
and duration, should be determined based on 
the patient’s risk profile.

RISK FACTORS FOR VTE27,28

 Hypercoagulability
 Congenital hypercoagulability

 Cancer

 Cancer therapy

 History of VTE

 Inflammatory bowel disease

 Oral contraceptives

 Polycythemia

 Pregnancy

 Smoking

 Thrombocytosis

 Venous Stasis
 Congestive heart failure

 Immobility

 Increasing age

 Obesity 

 Varicose veins

 Venous compression/obstruction

Endothelial Injury
 Recent surgery

 Severe infection
 Trauma
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D. Medication Management
The ACS/AGS Best Practices Guideline for the Optimal Preoperative Assessment of the Geriatric Surgical 
Patient provide guidance on how to approach medication management in the preoperative period.29 
Generally, this means that the patient’s complete medication list, including over the counter medications, 
supplements, vitamins, and herbal agents, should be reviewed and documented. 

Nonessential medications should be stopped in the days leading up to surgery. Medications with 
withdrawal potential or that are medically indicated during the perioperative period (for example, cardiac 
medications) should be continued. Ideally, a plan regarding the discontinuation or continuation for each of 
the patient’s chronic medications has already been implemented prior to the arrival to the holding area.29

• In the immediate preoperative period, providers should repeat their review of the patient’s medications 
and confirm that recommendations regarding management have been implemented, including:

1. Discontinuation of nonessential medications.  
 
General considerations may include: 
a. The potential for withdrawal 
b. The progression of disease with interruption of drug therapy 
c. The potential for interactions with anesthetic agents

2. Continuation of essential medications.

3. Planning for the resumption of all other baseline outpatient medications in the postoperative 
period with consideration for minimizing polypharmacy risk.
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Sect ion I I .  Intraoperat ive Management
Most intraoperative changes in physiologic parameters have minimal impact on long-term outcomes, 
though they have potential to result in harm for certain patients or in certain contexts. Aging is associated 
with numerous physiologic changes that affect pharmacokinetics and are important to consider during the 
intraoperative period. 

In addition, many intraoperative considerations that are important for any patient population are particularly 
important in the elderly, owing to their decreased ability to compensate for physiologic stress. 

In this section, we discuss regional anesthesia in the older adult, both for reducing adverse outcomes and 
improving postoperative pain control; approaches to perioperative analgesia; postoperative nausea and 
vomiting risk stratification and prevention; patient safety in the operating room; perioperative hypothermia; 
and fluid management.
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Intraoperative Management Checklist

	Anesthetic approach  
 Consideration of regional techniques to avoid postoperative complications and improve pain control

	Perioperative analgesic plan 
 Directed pain history  
 Multi-modal or opioid-sparing techniques 
 Consideration of regional techniques 

	Postoperative nausea risk stratification and prevention strategies

	Patient safety 
 Strategies to pressure ulcers and avoid nerve damage   

	Prevention of postoperative pulmonary complications and hypothermia

	Fluid management and physiologic management 
 Appropriate use of intravenous fluids 
 Appropriate hemodynamic management 
 Continuation of indicated cardiac medications
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A. Anesthesia in the Older Adult
Anesthetic medications have broad physiologic effects, potentially causing changes in systemic 
vascular resistance, cardiac preload, baroreceptor responses, lung mechanics and oxygen diffusion, 
neurotransmitter function, and blood flow to end-organs. Aging has wide-ranging effects on 
cardiovascular, pulmonary, and organ-specific physiology, as well as aspects of body composition, such 
as total body water and adipose tissue mass. All of these factors may affect drug pharmacokinetics and 
pharmacodynamics. In this context, many of the effects of anesthetic agents can be exaggerated, and 
adjustments to medication dosages may be warranted in older adults (see Appendix III).30-32 

Essential to addressing the complex interaction of aging physiology and anesthetic pharmacology is 
meticulous monitoring and close collaboration between the surgery and anesthesia teams throughout the 
perioperative period. As with any patient, the appropriate anesthetic plan should take into account the 
type of procedure, as well as its duration and requirements.

1. There is insufficient evidence to recommend a single “best” anesthetic plan for all older adults. 
The following physiologic changes should be considered when deciding on an anesthetic plan that is 
appropriate for each individual patient.

ALTERATIONS TO PHYSIOLOGY AND CLINICAL 
IMPLICATIONS FOR ANESTHESIA

Physiologic Alterations Clinical Implications
 Cardiovascular31,33 • Decreased sympathetic response

• Decreased venous compliance

• Decrease in preload

• Baroreceptor response impaired

• Cardiac diastolic dysfunction

• Labile blood pressure

• Susceptibility to hypotension 

• Susceptibility to volume overload

• Exaggerated decline in cardiac function 
with inadequate cardiac filling

 Pulmonary34 • Increased pulmonary arterial 
pressures

• Decreased response to hypoxia and 
hypercarbia

• Decreased muscle mass and lung 
elasticity

• Decreased cough reflex and 
esophageal motility

• Increased A-a gradient
• Susceptibility to hypercarbia and 

hypoxemia
• Susceptibility to residual anesthetic effects
• Increased work of breathing
• Increased dead space ventilation
• Aspiration risk

 Nervous System • Decreased neurotransmitters • Increased risk of postoperative delirium 
and cognitive dysfunction

 Endocrine System • Impaired glucose tolerance • Increased intra-op hyperglycemia
 Hepatic/Renal System • Altered drug metabolism

• Decreased renal mass
• Decreased drug clearance 
• Susceptible to acute kidney injury

 Thermoregulation • Decreased muscle mass

• Decreased vascular reactivity
• Increased risk of hypothermia
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The role of regional techniques for anesthesia in the older adult

Regional anesthesia refers to nerve blockade with local anesthetic medications. Regional techniques 
that block nerves within the central nervous system are termed “neuraxial” blocks and involve injection 
of local anesthetic into either the epidural or subarachnoid (“spinal anesthesia”) space. Other regional 
techniques may block individual nerves or groups of nerves within the peripheral nervous system, such as 
the femoral nerve or the brachial plexus. 

Regional techniques may be used as a primary anesthetic modality (typically combined with intravenous 
sedation) for surgical anesthesia or may be combined with general anesthesia as an adjunctive modality to 
enhance intraoperative and postoperative pain relief (see Section II.B).

2. Definitive evidence does not exist establishing the superiority of regional anesthesia compared with 
general anesthesia when used as a primary modality for surgical anesthesia in older adults. 

Although a recent Cochrane review suggests there may be benefits to selecting regional versus general 
anesthesia as a primary anesthetic modality in certain patient groups (see the following table), this issue 
remains controversial due to the quality of the studies and the lack of consideration of the risks of 
neuraxial blockade in many of the studies.35-42 The overall approach to the determination of the planned 
primary anesthetic technique for surgery in older adults should occur in a multidisciplinary fashion, 
involving the surgeon, anesthesiologist, and, whenever possible, the geriatrician.43

ROLE OF REGIONAL ANESTHETIC TECHNIQUES FOR 
ANESTHESIA IN OLDER ADULTS: SELECTED EXAMPLES39,43-55

Scenario Recommendation Potential benefits of 
regional anesthesia

Repair of hip fracture In appropriate patients undergoing 
surgery for hip fractures, patients should 
be offered regional anesthesia or general 
anesthesia after discussing the risks and 
benefits

• Reduced 30-day mortality

• Reduced requirement of sedatives

• Absence of airway instrumentation

• Decreased risk of thrombosis and 
blood loss

• Reduced postoperative confusion 

Elective hip and knee 
arthroplasty

In appropriate patients undergoing 
elective joint replacements, regional 
anesthesia should be considered after 
discussing the risks and benefits

• Reduced mortality

• Better pain scores 

• Reduced sedation frequency

• Reduced use of critical care

• Reduced systemic infection

• Increased urinary retention

• Increased pruritus

• Increased frequency of low BP

Lower limb 
revascularization

In appropriate patients undergoing lower 
limb revascularization, regional anesthesia 
should be considered after discussing the 
risks and benefits 

• Reduced risk of pneumonia
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B. Perioperative Analgesia in the Older Adult
There are numerous techniques and approaches to analgesia, including intravenous opioids, oral opioids, 
nonopioid analgesics, regional techniques (such as neuraxial blockade and peripheral nerve blocks), and 
alternative methods (for example, acupuncture, music therapy, massage, cryotherapy).

Older adults (>65 years) in particular are sensitive to opioid analgesics, and use of medications beyond 
the minimum doses needed to achieve adequate analgesia should be avoided. Opioids can lead to 
complications such as cognitive dysfunction or delirium; in addition, older adults are at higher risk for 
hemodynamic and respiratory impairments associated with opioid analgesics.56-58 

In this section, we focus on multimodal approaches to pain control in general, as well as the role of 
regional techniques for analgesia for several procedures commonly performed in older adults. The ASA 
provides practice guidelines on acute pain management in the perioperative period, from which some of 
these recommendations are drawn.59

1. Anesthesiologists offering perioperative analgesia services should provide, in collaboration with 
other health care professionals as appropriate, ongoing education and training to ensure that hospital 
personnel are knowledgeable and skilled with regard to the effective and safe use of the available 
treatment options within the institution.

2. Every older adult patient should receive a directed pain history and physical examination.

3. An appropriate analgesic plan should be developed in every older adult patient prior to an operation. 
This plan should be multimodal in nature and accomplish the following: 

• Be appropriately titrated for the increased sensitivity and altered physiology of the older adult.

• Include a prophylactic pharmacologic bowel regimen such as a stool softener (for example, 
docusate) and stimulant laxative (for example, stool softener, bisacodyl) when appropriate. 55,60

◊ Oral mineral oil should be avoided (Beers criteria)

• Avoid potentially inappropriate medications as defined by the American Geriatrics Society Beers 
criteria. 
Common analgesics and anxiolytics to avoid include:

◊ Barbiturates

◊ Benzodiazepines

◊ Nonbenzodiazepine hypnotics (eszopiclone, zolpidem, zaleplon)

◊ Pentazocine

◊ Meperidine

◊ Skeletal muscle relaxants (carisoprodol, chlorzoxazone, metaxalone, methocarbamol, 
orphenadrine)

◊ Non-Cox NSAIDs

• Use opioid-sparing techniques, which may include preoperative, intraoperative, and/or scheduled 
postoperative acetaminophen or the addition of regional techniques such as neuraxial blockade 
or peripheral nerve blocks (see the following table).
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The role of regional techniques for analgesia in the older adult

Regional techniques can be added to the perioperative plan as a way to improve pain control, avoid 
opioids, and improve satisfaction and outcomes. Many epidural anesthetics include low doses of local 
anesthetic agents, which can result in sympathetic blockade. The effects of such a blockade can be 
exaggerated in the elderly.31,61,62 

4. When added to general anesthesia and compared with systemic opioid-based pain relief, regional 
techniques in select patients can reduce pain, sedation frequency, duration of tracheal intubation and 
mechanical ventilation, time to return of gastrointestinal function, risk of perioperative myocardial 
infarction, and overall risk of perioperative cardiovascular complications.39,44-47 

Peripheral nerve blocks can be useful in many older adult patients, particularly those undergoing 
orthopaedic procedures, though there is controversy over the relative benefit of single injection vs 
continuous nerve block. Generally speaking, these blocks can result in better pain scores, reduced 
sedation frequency, and reduced usage of opioid medications when compared with systemic opioids.

ROLE OF REGIONAL TECHNIQUES IN MULTIMODAL 
POSTOPERATIVE ANALGESIA IN OLDER ADULT PATIENT 

GROUPS: SELECTED EXAMPLES44- 49,51,63-65

Scenario Recommendation Potential benefits of regional 
anesthesia

Abdominal surgery, 
including open 
abdominal aortic 
aneurysm repair 

• In appropriate patients undergoing major 
abdominal surgery, the addition of an 
epidural with local anesthetic may be 
considered

When compared with systemic opioid 
therapy:

• Quicker return to of bowel function
• Reduced duration of tracheal 

intubation/mechanical ventilation
• Reduced cardiac complications, 

respiratory failure, GI complications, 
renal failure

• Improved pain scores

Repair of hip 
fracture

• Preoperative or postoperative nerve 
blocks (via femoral nerve or iliac 
blockade) should be considered for all 
patients undergoing hip fracture surgery 

• Decreased hospital length of stay
• Improved pain scores 
• Reduced sedation frequency

Thoracotomy • In appropriate patients undergoing 
thoracotomy, the addition of thoracic 
epidural anesthesia should be considered

• The role of paravertebral blocks in this 
patient group is not clear

When compared with systemic opioid 
therapy:

• Better pain scores
• Increased incidence of 
• hypotension

Elective hip and 
knee arthroplasty

• Regional analgesic techniques should 
be considered in all older adult patients 
undergoing joint arthroplasty procedures 
without contraindications

• Reduced opioid usage
• Improved pain scores
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C. Perioperative Nausea and Vomiting
Nausea and vomiting is among the most common complications in the immediate postoperative 
period. It is an important patient fear entering a surgical procedure and can result in poor patient 
satisfaction, prolonged time in the postanesthesia care unit, and unplanned hospital admission in surgical 
outpatients.66,67 

Important in its prevention and management in older adults is appropriate risk stratification, 
implementation of prevention strategies, and avoidance of medications typically used this setting 
(for example, scopolamine) that may precipitate confusion and postoperative delirium. These 
recommendations arise mainly from a recent update to guidelines published by the Society for Ambulatory 
Anesthesiology.68

1. The risk factors for postoperative nausea and vomiting should be assessed in all older adult patients 
undergoing a surgical procedure. 
 
There are several tools available that can assist with objective assessment of risk, including the Apfel 
and Koivuranta tools.69, 70,71,72

2. Older adults at moderate or high risk for PONV should receive prophylactic interventions and risk 
mitigation strategies based on their baseline risk factors per guidelines and local norms.

3. The health care team should be aware of those medications used for PONV prophylaxis and 
treatment that are on the American Geriatrics Society updated Beers criteria for potentially 
inappropriate medication use in older adults and carefully weigh their potential benefits and risks.58 

RISK FACTORS FOR PONV68,71,73

 Patient-specific
Female gender

Nonsmoking status

History of PONV or motion sickness

Younger age (age<50 years)

Anesthetic- and surgery-related
Use of volatile anesthetics and nitrous oxide

General versus regional anesthesia

Use of intraoperative and postoperative opioids 

Longer duration of surgery
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SUMMARY OF MEDICATIONS COMMONLY USED FOR PONV 
PROPHYLAXIS AND TREATMENT IN ADULTS58,68

Drug Beers criteria 
recommendation

Caution

5-HT3 receptor antagonists 
(for example, ondansetron)

Use as alternative Serotonin syndrome

QT prolongation

Corticosteroids 
(for prophylaxis)

Avoid in older adults with or at high 
risk for delirium

May induce or worsen delirium

Transdermal scopolamine 
(for prophylaxis)

Avoid unless no other alternatives Strong anticholinergic properties 
(increased risk for delirium/cognitive 
impairment)

Can worsen constipation

Metoclopramide Avoid, unless for gastroparesis Risk of extrapyramidal effects may be 
increased in frail older adults

Low-dose promethazine Avoid Anticholinergic  
(increased risk for delirium/cognitive 
impairment)

Increased risk of constipation

Prochlorperazine  Avoid Anticholinergic

(increased risk for delirium/cognitive 
impairment)

PONV, postoperative nausea and vomiting
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D. Patient Safety 
Patient safety is an important consideration in the operating room. With regard to older adults, the risk 
of peripheral nerve damage and pressure injuries from malpositioning is increased by skin atrophy and 
decreased skin integrity. A national study found the prevalence of intraoperative ulceration to be 8.5 
percent.74 

• Measures should be taken to ensure proper positioning and padding of bony prominences of elderly 
patients undergoing elective or nonelective surgery to maintain skin integrity and limit pressure on 
peripheral nerves.

POSSIBLE INTRAOPERATIVE RISK 
FACTORS FOR PRESSURE ULCERS74-83

• Cardiopulmonary bypass

• Hypothermia

• Intraoperative transfusion

• Longer case length

• Longer periods of intraoperative hypotension

• Low intraoperative diastolic blood pressure

• Patient positioning

• Severe illness (higher ASA class, comorbidity burden) 

• Vasopressor use
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E. Intraoperative Strategies to Prevent Postoperative  
    Complications and Hypothermia 

Prevention of Postoperative Pulmonary Complications

The other patient safety concern during the intraoperative period has to do with aspiration and 
pulmonary complications. Retrospective work has suggested that though this is a rare event, perioperative 
pulmonary aspiration can potentially lead to significant morbidity.84,85 In addition to following fasting 
recommendations (see I.B), there are several strategies in the operating room that should be considered. 

• The health care team should implement intraoperative strategies to prevent aspiration and pulmonary 
complications. 

 

Intraoperative Hypothermia

Perioperative hypothermia is defined as a temperature of less than 36.0°C. Almost all anesthetics can 
inhibit thermoregulatory function, both centrally and via direct vasodilatory action, which is exacerbated 
by the cold operating room environment. Although hypothermia is a concern in any patient during 
the intraoperative period, the elderly in particular are predisposed to hypothermia due to altered 
thermoregulation from decreased muscle mass, metabolic rate, and vascular reactivity.82,83 

Hypothermia is associated with adverse events in the surgical patient, including surgical site infections, 
cardiac events, coagulopathy leading to surgical bleeding, and increased oxygen consumption due to 
shivering.82,83,88-92

1. Core temperature should be monitored in surgeries lasting more than 30 minutes.

2. Patient warming with forced air warmers and/or warmed IV fluids should be used in older patients 
who are undergoing procedures longer than 30 minutes to avoid hypothermia.

INTRAOPERATIVE STRATEGIES TO PREVENT 
PULMONARY COMPLICATIONS33,86,87

• Epidural use whenever possible

• Avoid intermediate-(for example, cisatracurium, rocuronium, vecuronium) and long-
acting neuromuscular blocking agents (i.e., pancuronium) where possible

• When neuromuscular blockade is used, ensure adequate recovery of neuromuscular 
function prior to extubation

• Use of laparoscopic approaches whenever possible, especially during bariatric surgery
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F. Fluid Management and Targeting Physiologic Parameters
Appropriate use of intravenous fluids to prevent adverse effects associated with decreased physiologic 
reserve is important when caring for the geriatric surgical patient. Several studies have suggested that 
certain groups of patients stand to benefit from specific fluid management protocols (restrictive vs. liberal 
intravenous fluids) and strategies based on optimizing physiologic parameters (“goal-directed therapy”). 

Generally speaking, more restrictive or goal-directed strategies should be preferred over fixed-volume 
strategies, which can cause fluid overload.93-95 However, there is no consensus on the proper definition of 
a restrictive strategy or the optimal monitoring method.

A 2012 Cochrane review included 31 studies and over five thousand participants. Though not limited to 
older adult patients, the authors found that the use of fluids and/or vasoactive medications to achieve 
defined targets significantly increased global blood flow, but did not improve mortality. The review did 
however note that such approaches may reduce perioperative complications and length of stay. The 
overall quality of evidence was moderate to low.96 More recently, a 2014 randomized trial suggested that a 
cardiac output-guided hemodynamic therapy algorithm did not have an effect on postoperative outcomes, 
but inclusion of the data in an updated meta-analysis indicated a reduced complication rate.97 

Unfortunately, this literature does not allow for broad best practices statement regarding intraoperative 
fluid management beyond the avoidance of fixed-volume strategies. The reasons for this are numerous 
and include: heterogeneous patient populations and operations, variable monitoring methods, and no 
standardized definitions of what constitutes “restrictive” vs. “liberal” fluid administration or “goal-directed 
therapy” across studies.

1. In general, the administration of intravenous fluids should take into account the combined effects of 
aging, anesthetics, analgesics, and anxiolytics on physiology.

2. There is insufficient evidence to support a best practices statement for or against specific fluid 
management strategies or interventions designed to optimize physiologic parameters (“goal-directed 
therapy”) in the older adult.
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Sect ion I I I .  Postoperat ive Management
This section focuses on several postoperative complications particularly common in geriatric patients, 
including delirium, pulmonary complications, falls, undernutrition, urinary tract infection (UTI), pressure 
ulcers, and functional decline.

Many of these age-related postoperative complications share common risk factors. Several multicomponent 
interventions designed to address them have been developed and implemented with success. Generally, 
these address the education of health care providers in core geriatric principles, risk factors, patient and 
family choices and treatment goals, the incorporation of evidence-based interventions and interdisciplinary 
communication, and discharge planning/transitional care.98 The principles underlying these multicomponent 
interventions are summarized in Section III.F, and several widely-known care models are described in 
Appendix VI.

In order to help facilitate comprehensive evaluation of geriatric patients following surgery, we have provided a 
postoperative “rounding” checklist. This checklist incorporates assessments that should be performed daily as 
well as associated prevention strategies. 
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Postoperative Rounding Checklist

Daily Evaluation For Prevention/Management Strategies
	Delirium/cognitive impairment • Pain control

• Optimize physical environment  
(for example, sleep hygeine, sleep protocol, minimize tethers, 
encourage family at bedside)

• Vision and hearing aids accessible

• Remove catheters

• Monitor for substance withdrawal syndromes

• Minimize psychoactive medications

• Avoid potentially inappropriate medications 
(for example, Beers criteria medications)

	Perioperative acute pain* • Ongoing education regarding safe and effective use of institutional 
treatment options

• Directed pain history

• Multimodal, individualized pain control

• Vigilant dose titration

	Pulmonary complications • Chest physiotherapy and incentive spirometry

• Early mobilization/ambulation

• Aspiration precautions

	Fall risk • Universal fall precautions

• Vision and hearing aids accessible

• Scheduled toileting

• Appropriate treatment of delirium

• Early mobilization/ambulation

• Early physical/occupational therapy if indicated 

• Assistive walking devices

	Ability to maintain 
adequate nutrition

• Resume diet as early as feasible

• Dentures made available

• Supplementation if indicated

	UTI prevention • Daily documentation of Foley catheter indication

• Catheter care bundles, hand hygiene, barrier precautions

	Functional decline • Care models and pathways

• Structural: uncluttered hallways, large clocks and calendars

• Multidisciplinary rounds

• Early mobilization and/or PT/OT

• Family participation

• Nutritional support

• Minimize patient tethers

	Pressure ulcers • Reduce/minimize pressure, friction, humidity, shear force

• Maintain adequate nutrition

• Wound care

*See Section II.B in these guidelines and the ASA Practice Guideline for Acute Pain Management in the Perioperative Setting.59
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A. Postoperative Delirium
Delirium is perhaps the most significant age-related postoperative complication. It is characterized by 
an acute decline in cognitive function and attention, with evidence from the history that this is due to 
physiologic derangement, a medication, or multi-factorial.99 Importantly, delirium is distinct from chronic 
cognitive decline and dementia. The diagnosis of dementia in the preoperative period is important for risk 
stratification and for its implications in diagnosing delirium postoperatively.

Identification of high-risk patients

• Health care professionals caring for surgical patients should perform an assessment of delirium risk 
factors, including age > 65 years, chronic cognitive decline or dementia, poor vision or hearing, severe 
illness (for example, ICU admission), and presence of infection.

Depending on the patient population in question, the prevalence of postoperative delirium ranges from 
9-44 percent, with the highest rates observed after high-risk procedures, such as cardiac surgery, vascular 
surgery, and hip fracture surgery. Delirium is associated with worse surgical outcomes, longer hospital 
length of stay, functional decline, higher rates of institutionalization, higher mortality, and higher costs and 
resource utilization.100-110 

It is important to recognize the distinct but highly interrelated concepts of baseline delirium risk factors 
and precipitating factors, which contribute to the development of delirium in a cumulative way.105 During 
the postoperative period, surgery acts as a physiologic stressor, the intensity of which is determined by 
the extent of the operation.111 A table of perioperative markers of risk for delirium, many of which are 
interrelated, is provided in Appendix IV. 

Postoperative screening and diagnosis

Current evidence regarding routine delirium screening in all patients is conflicting.113-115 The benefits 
of routine postoperative screening for delirium in all older adult patients include early detection and 
treatment; however, routine screening could also result in misdiagnosis, inappropriate treatment, and 
increased costs.  That said, in appropriate settings, such as in a high risk population or a specialized unit, 
the health care team may choose to institute screening using a validated instrument.

Evaluation of a patient who is suspected to have delirium requires an accurate clinical history, objective 
testing and behavioral observation. There are three distinct motor subtypes of delirium: hypoactive 
delirium, which presents with lack of awareness and decreased motor activity; hyperactive delirium, which 
occurs when a patient is combative or agitated; and a mixed subtype.116-118

In order for delirium to be diagnosed, at risk patients or patients with suspected cognitive impairment 
should undergo an assessment confirming the following: disturbance of consciousness, a change in 
cognition, acute onset, and evidence from the history that this is due to physiologic derangement 
(for example, hypoxia, hypoglycemia, electrolyte abnormality, acid base abnormality), an intoxicant, 
medications, or more than one cause.118 

Several validated tools are currently available to evaluate for and diagnose delirium.16,102-111 One of the 
most widely used instruments, known as the Confusion Assessment Method (CAM), is highlighted 
here;119 a related tool (the CAM-ICU), specifically designed to be used in nonverbal, mechanically 
ventilated patients, is provided in Appendix V.120-122
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1. The health care team may consider instituting daily postoperative delirium screening of all older adult 
patients using a validated screening instrument (for example, CAM-short form) in order to initiate 
optimal delirium treatment as early as possible. 

2. All adult ICU patients and those identified as high risk (see above) should be regularly assessed for 
delirium by an appropriate health care team member using a validated instrument such as the CAM-
ICU or Intensive Care Delirium Screening Checklist. 

3. The health care team should perform a physical examination and begin managing postoperative 
delirium based on positive screening and/or findings. 

DIAGNOSING DELIRIUM: THE CONFUSION 
ASSESSMENT METHOD – SHORT FORM

Feature Question Answer Required
Acute onset and  
fluctuating course

Is there evidence of an acute 
change in mental status from 
baseline, and if so, did it tend 
to come and go or increase 
and decrease in severity?

‘Yes’ answer

Inattention Did the patient have difficulty 
focusing attention?

‘Yes’ answer

Disorganized thinking Was the patient’s thinking 
disorganized or incoherent?

‘Yes’ answer

Altered level of consciousness What is the patient’s level of 
consciousness? (alert, vigilant, 
lethargic, stupor, or coma)

Any answer other than alert

Scoring: Suggestion of diagnosis requires the presence of (1) and (2) and either (3) or (4)

Adapted from Inouye SK, van Dyck CH, Alessi CA, et al, Clarifying confusion: the confusion 
assessment method. A new method for detection> of delirium. Ann Intern Med 1990;113(12):941-8.
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4. The health care team should evaluate all postoperative patients who develop delirium for possible 
precipitating conditions. These include:

a. Uncontrolled pain

b. Hypoxia

c. Pneumonia

d. Infection (wound, indwelling catheter and blood stream, urinary tract, sepsis)

e. Electrolyte abnormalities

f. Urinary retention

g. Fecal impaction

h. Medications

i. Hypoglycemia 

Prevention and treatment

Up to 30 to 40 percent of cases of delirium are preventable.123 Consequently, the best treatment for 
delirium is prevention. Should delirium develop however, the first step in management is to investigate for 
possible causes.

There are several nonpharmacologic and pharmacologic interventions that are commonly used when 
delirium occurs (for example, reorientation, environmental modifications, antipsychotic agents), each of 
which treat the symptoms of delirium with varying levels of success.108 

A recent comprehensive review of the relevant literature on the evaluation and treatment of 
postoperative delirium was conducted by a multidisciplinary panel.99 This review focused on 
nonpharmacologic and pharmacologic interventions that should be implemented perioperatively for 
delirium prevention and treatment.124

5. Health care professionals should implement strategies for the prevention of postoperative delirium in 
older adults.

DELIRIUM PREVENTION STRATEGIES99,108

• Education targeted to health care professionals about delirium
• Multicomponent, multidisciplinary nonpharmacologic interventions which may include:

• Daily physical activity
• Cognitive reorientation
• Bedside presence of a family member whenever possible
• Sleep enhancement (for example, nonpharmacologic sleep protocol and sleep hygiene)
• Early mobility and/or physical rehabilitation
• Adaptations for visual and hearing impairment
• Nutrition and fluid repletion
• Pain management
• Appropriate medication usage
• Adequate oxygenation
• Prevention of constipation
• Minimization of patient tethers whenever possible (for example, Foley catheters, periodic removal of 

sequential compression devices, EKG cords)

Adapted from Clinical Practice Guideline for Postoperative Delirium in Older Adults, J Am Geriatr Soc, 2014.
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6. After addressing underlying causes, health care professionals should treat older adults with 
postoperative delirium with multicomponent nonpharmacologic interventions and reserve 
pharmacologic interventions only for patients who pose substantial harm to themselves or others 
with agitated, hyperactive delirium behaviors.

TREATING DELIRIUM99,108

Patient First Line Therapy
All delirious elderly 
patients

Multicomponent 
nonpharmacologic 
interventions

1. Frequent reorientation with voice, calendars and clocks

2. Calm environment

3. Eliminating restraint use

4. Familiar objects in the room

5. Ensuring use of assistive devices (glasses, hearing aids)

Second Line Therapy
Agitated, delirious 
elderly patients 
threatening substantial 
harm to self and/or 
others, if behavioral 
measures have failed or 
are not feasible

Antipsychotic medications at 
lowest effective dose

1. Haloperidol starting at 0.5-1 mg PO/IM/IV 
(IV route not recommended due to increased risk of 
prolonged QT interval) 
Reevaluate in 15 min-1 hr and double dose if ineffective 
Increased risk of prolonged QT interval when dose 
exceeds 35 mg per day

2. The following can also be used:
a. Risperidone

b. Olanzapine

c. Quetiapine

d. Ziprasidone

Adapted from Clinical Practice Guideline for Postoperative Delirium in Older Adults, J Am Geriatr Soc, 2014.
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B. Pulmonary Complication Prevention
Older adult patients are at risk for postoperative pulmonary complications, including atelectasis, hospital-
acquired pneumonia, and acute respiratory failure. These kinds of complications increase the risk of 
long-term mortality following surgery.125,126 Additionally, older age may be an independent predictor of 
postoperative pneumonia, after adjustment for comorbidity burden.127

In addition to interventions designed to optimize pulmonary status during the preoperative and 
intraoperative period such as inspiratory muscle training, minimally invasive surgical approach, and 
smoking cessation, which may be particularly difficult in older patients due to the duration of behavior, 
there are several postoperative strategies that can be used to prevent pulmonary complications in the 
older patient.127-129

• Health care professional should implement postoperative strategies for the prevention of pulmonary 
complications in the older adult. 

POSTOPERATIVE STRATEGIES TO PREVENT 
PULMONARY COMPLICATIONS86,130

• Aspiration precautions:

• Bedside evaluation of any patient with symptoms, signs or history of dysphagia (see Section III.D)

• Instrumental swallow evaluation in select patients

• Potential indications: signs/symptoms inconsistent with examination, nutritional or 
pulmonary compromise with possible dysphagic-related etiology, concern for safety and 
efficiency of swallowing, high risk diagnosis (for example, neurologic or gastrointestinal 
pathology), change in swallow function suspected) 

• Head of bed elevation at all times with repositioning

• Getting out of bed for all meals when possible

• Sitting upright while eating and for 1 hour after completing

• Use of incentive spirometer and chest physical therapy

• Use of deep breathing exercises

• Epidural analgesia

Partially adapted from ACS NSQIP Best Practices Guideline: Prevention of Postoperative Pulmonary Complications
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C. Fall Risk Assessment and Prevention
Falls are an important public health problem in the older adult: it is estimated that approximately 30 
percent of people over 65 years of age in the community fall every year.131 National Quality Forum 
Safe Practice 33 pertains to falls in hospitalized patients and recommends that preventive actions be 
taken.132 Estimates of falls in hospitalized patients are somewhere between 700,000 and 1,000,000 events 
every year.120 One retrospective study demonstrated that 1.5 percent of surgical inpatients experience 
postoperative falls, and that the average age of patients who fell was 64 years of age.133 

Most falls are caused by complex interactions and combinations of factors.134 Consequently, multifactorial 
interventions, generally comprising a risk assessment and addressing each risk factor, have proven to be 
most effective across various practice settings.

• All postoperative older adult patients should undergo an evaluation of their fall risk either through 
identification of risk factors or through the use of a risk scale (see Appendix VI for a commonly used fall 
risk scale).  

Fall prevention

Fall prevention interventions in the hospitalized older adult were reviewed in a 2010 Cochrane review, 
which examined studies in the acute hospital and nursing home setting. In both, multicomponent 
interventions, including supervised exercises, environmental elements, assistive technology, and 
knowledge interventions, were found to significantly reduce the rate of falls and number of patients who 
fell.134 

The Agency for Health care Research and Quality (AHRQ) has also produced a toolkit designed to 
facilitate development and implementation of sustainable fall prevention programs which includes several 
important interventions.120

RISK FACTORS FOR FALLS IN THE 
HOSPITALIZED PATIENT133,135

• Altered mental status

• Dehydration

• Frequent toileting

• History of falls

• Impaired gait or mobility

• Medications

• Visual impairment
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1. Universal Fall Precautions are indicated in all older adult patients. Fall risk precautions should not 
interfere with early mobilization and ambulation in the postoperative setting.

2. Older adult patients with specific risk factors for falls in the postoperative period should receive 
targeted care planning for fall prevention.

AHRQ UNIVERSAL FALL PRECAUTIONS120

• Familiarize patient with environment

• Demonstrate call light use

• Maintain call light within reach

• Keep personal possessions within reach

• Sturdy handrails in bathrooms, room, and hallway

• Hospital bed in low position when patient resting; raised to 
comfortable height when patient transferring

• Hospital bed brakes locked

• Wheelchair wheels locked when stationary

• Nonslip, comfortable, well-fitting footwear

• Night light or supplemental lighting use

• Keep floor surfaces clean and dry; clean spills promptly

• Keep patient care areas uncluttered

• Follow safe patient handling practices

TARGETED FALL PREVENTION120,136

Risk Factor Assessment/Intervention
Altered mental status Assess for delirium

Frequent checks
Review medications

Dehydration Adequate hydration 
Monitor for orthostatic hypotension

Frequent toileting Scheduled toileting

History of falls Assess injury risk (history of osteoporosis or low-trauma fractures)
Identify patients on anticoagulant medications
Review physical environment to reduce injury risk 
Assistive walking devices (for example, walkers) at bedside if used as 
outpatient

Impaired gait or mobility Participation in mobility program focused on positioning assistance 
and balance and gait training
Early physical and/or occupational therapy

Medications Daily medication review
Check for orthostatic hypotension

Visual impairment Corrective lens within reach
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D. Nutrition in the Postoperative Period
Older adult patients who are hospitalized have high rates of malnutrition (up to 38.7 percent).137 Several 
studies have also highlighted the association of postoperative malnutrition markers with adverse 
outcomes.138-140 

Several studies and systematic reviews have reported that early feeding in select patients does not 
contribute harm.141,142 Studies that have not demonstrated harm due to early feeding have notably 
excluded older adult patients; as such, there is no consensus on the true benefit or harm of early feeding 
in elderly populations. The European Society for Clinical Nutrition and Metabolism (ESPEN), among 
others, has established guidelines for enteral nutrition in both postoperative and geriatric patients.143,144 

1. Older adult patients should undergo daily evaluation of their ability to intake adequate nutrition, and 
this includes risk of aspiration. There should be an initiation of dietary consultation and/or formal 
swallowing assessment if indicated.

2. Older adult patients who use dentures should have them easily available and accessible.

3. The following aspiration precautions should be instituted in all older adult patients who undergo 
inpatient surgery:5

a. Head of bed elevation at all times with repositioning

b. Sitting upright while eating and one hour after completion of eating 

4. Older adult patients should undergo daily evaluation of fluid status for at least first five postoperative 
days, such as daily recording of input/output or daily weights.

GENERAL SIGNS AND 
SYMPTOMS OF DYSPHAGIA145

• Coughing or choking with swallowing

• Difficulty initiating swallowing

• Sensation of food sticking in throat

• Drooling

• Change in dietary habits

• Change in voice or speech

• Nasal regurgitation

• Oral or pharyngeal regurgitation

• History of aspiration pneumonia
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Below, the ESPEN Guidelines on Supplemental Nutrition in older adults, though not specific to 
postoperative patients, are provided.

ESPEN GUIDELINES ON POSTOPERATIVE ENTERAL NUTRITION146

1. Normal food intake or enteral feeding should be started as early as possible after 
gastrointestinal surgery (Grade A).

2. Apply tube feeding in patients in whom early oral nutrition cannot be initiated, with special 
regard to those

a. Undergoing major head/neck or gastrointestinal surgery for cancer (Grade A)

b. With severe trauma (Grade A)

c. With obvious undernutrition at the time of surgery (Grade A)

d. In whom oral intake will be inadequate (<60 percent) for more than 10 days (Grade C)

e. Initiate tube feeding for patients in need within 24 h after surgery (Grade A)

f. Start tube feeding at low flow rate due to limited intestinal tolerance (for example, 10-20 
mL/hr) (Grade C)

g. It may take 5-7 days to reach target intake and this is not considered harmful (Grade C)

h. Reassess nutritional status regularly during the stay in hospital and, if necessary, continue 
nutritional support after discharge, in patients who have received nutritional support 
perioperatively (Grade C)

GENERAL ESPEN GUIDELINES ON SUPPLEMENTAL 
ENTERAL NUTRITION: GERIATRICS146

1. In older adult patients who are undernourished or at risk for undernutrition, use oral 
nutritional supplementation to increase energy, protein, and micronutrient intake, maintain or 
improve nutritional status, and improve survival (Grade A).

2. Oral nutritional supplementation should be used in the following patient groups to improve or 
maintain nutritional status:

a. Frail elderly (Grade B).

b. Patients with severe neurological dysphagia (Grade A).

c. Patients with early and moderate dementia (Grade C).

3. Oral nutritional supplementation should be used in postoperative period following hip fracture 
and orthopaedic surgery to reduce adverse outcomes (Grade A).

4. Oral nutritional supplementation, particularly with high protein content, can reduce the risk 
of developing pressure ulcers (Grade A).
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E. Urinary Tract Infection Prevention
Urinary tract infections (UTI) are among the most common postoperative complications, representing 
32 to 40 percent of all nosocomial infections,147-149 and are associated with significant health care costs.150 
Older adults are at particular risk for UTI, especially if immobilized.

1. Health care professionals should implement strategies prior to, during, and after the insertion of 
urinary catheters to prevent UTI.

PREVENTION OF UTI151

Prior to Insertion of Urinary Catheter
• Determine if urinary catheter is appropriate per CDC Guidelines148

• Consider frequent, scheduled toileting with assistance in incontinence patients

• Consider alternative bladder drainage methods

• Educate staff regarding proper insertion and maintenance of urinary catheters

During Insertion of Urinary Catheter
• Ensure that only trained personnel insert urinary catheters

• Use smallest appropriate urinary catheter (14 Fr., 5 mL or 10 mL balloon usually appropriate)

• Practice hand hygiene immediately prior to insertion of catheter

• Use standard barrier precautions prior to any manipulation of the catheter/drainage system

After Insertion of Urinary Catheter
• Properly secure to prevent movement/urethral traction

• Maintain sterile, closed drainage systems

• Position drainage bag below bladder and off floor

• Perform routine daily meatal care (use of antiseptics is not necessary)

• Practice hand hygiene and wear clean gloves prior to any manipulation of the catheter/drainage 
system

• Obtain urine sample aseptically from sampling port.

• Avoid routine catheter irrigation. If obstruction is anticipated, closed continuous irrigation 
closed continuous irrigation may be used. To relieve obstruction due to mucus or clots, an 
intermittent method may be used.

Adapted from the ACS NSQIP Best Practices Guideline: Prevention of Catheter Associated Urinary  
Tract Infections. 
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2. If an older adult patient has an indwelling catheter, daily review and documentation of its indication 
should be completed and attempts be made to remove catheter as soon as possible.

Indwelling catheters should be not be used as a substitute for nursing care of the older adult patient who 
is incontinent. They are also not indicated as a means of obtaining urine culture when a patient can void, 
nor should they routinely be used for patients receiving thoracic epidural anesthesia/analgesia.148,151

INDICATIONS FOR INDWELLING 
BLADDER CATHETERIZATION148,151

• Patients undergoing genitourologic surgery, colorectal surgery, or surgery with 
extensive pelvic dissection

• Anticipated prolonged duration of surgery (these catheters should be removed in the 
postanesthesia care unit)

• Patients anticipated to receive large-volume infusions or diuretics during surgery

• Need for intraoperative monitoring of urinary output

• Need for short-term frequent monitoring of urine output in critically ill patients

• Management of acute urinary retention or obstruction

• Need to facilitate healing of advanced pressure ulcers in incontinent patients

• Patient preference to improve comfort
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F. Functional Decline
Elderly patients are at a high risk for functional decline during and after hospitalization. Over 30 percent 
of older persons develop a new disability pertaining to activities of daily living during hospitalization; by 
one year, less than 50 percent of these patients have recovered to previous levels of functioning.152 

Though much of the literature on functional decline has focused on elderly patients hospitalized 
with medical illness, the stress of surgery further increases the risk of functional decline during the 
postoperative period. Of note, many of the risk factors for falls are also risk factors for functional 
decline. Though related, they remain distinct phenomena, and clinicians should take steps to address both 
separately. 

• Health care professionals should implement interventions for the prevention of functional decline in the 
postoperative older adult.

RISK FACTORS FOR FUNCTIONAL DECLINE153

• Advanced age
• Frailty
• Cognitive Impairment
• Poor mobility or functional impairment
• Depression
• Low social functioning
• Presence of other geriatric syndromes (falls, incontinence, pressure ulcers) 

INTERVENTIONS FOR PREVENTING 
FUNCTIONAL DECLINE5,154,155,120,121

Care models (Appendix VII)
• Hospital Elderly Life Program
• Acute Care for Elderly units156,157

• Nurses Improving Care of Health System Elders (NICHE) 

Structural characteristics
• Handrails
• Uncluttered hallways
• Large clocks
• Large calendars

Staffing
• Nursing staff education
• Daily multidisciplinary rounds

Patient-based
• Promotion of family participation in care
• Early mobilization
• Early physical/occupational therapy referral
• Geriatric consultation
• Comprehensive discharge planning
• Nutritional support



OPTIMAL PERIOPERATIVE MANAGEMENT OF THE GERIATRIC SURGICAL PATIENT
ACS NSQIP/AGS Best  Prac t ices Guide l ine

33

 
Geriatric models of care

A model of care is a concept which broadly defines the way health services are delivered. In the context 
of older adult patients, there are several models of care that are designed to address their unique 
needs. The goals of these models of care include prevention of age-related complications – the so-called 
“geriatric syndromes” – and addressing hospital characteristics that contribute to increased risk.98 

In addition to preventing some of the age-related complications discussed above, geriatric models of care 
are also designed to reduce cost and length of hospital stay, reduce risk of mortality, increase likelihood 
of discharge to home , improve care transitions, and improve patient satisfaction and functional status at 
discharge.158,159 

See Appendix VI for a summary of four geriatric care models that are currently in use in hospitals today.

COMPONENTS OF GERIATRIC CARE MODELS98

• Educate health-care providers in core geriatric principles

• Target risk factors for age-related complications

• Incorporate patient and family preferences and treatment goals

• Employ evidence-based interventions

• Multi- and interdisciplinary communication

• Emphasize care transitions
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G. Pressure Ulcer Prevention and Treatment
The hospitalized elderly are at high risk for developing pressure ulcers, largely due to their co-morbidity 
burden. Up to two-thirds of pressure sores develop in patients over the age of 70. The majority of these 
occur in the acute hospital setting, usually during the first two weeks of hospitalization.78,79,160-163

1. Health care teams should assess pressure ulcer risk in all older adult postoperative patients.  
 
There are several validated scales, including the Braden scale (Appendix VIII),164 Waterlow score,165,166 
or Norton risk-assessment scale.167 These tools stratifying patients at risk by assessing sensory 
perception, moisture, activity level, mobility, nutrition, and the potential for friction and shear. There 
is no consensus on which is the optimal scale, though the Braden is the most common. The use of a 
scale may be more accurate than clinical judgment in predicting pressure ulcer risk.168

PRESSURE ULCER RISK FACTORS160,161,169-172

• Abnormal positioning due to spasticity or contracture

• Advanced age

• Chronic moisture

• Edema

• High co-morbidity burden (cardiovascular, neurological, or orthopaedic disease)

• Immunoincompetence

• Incontinence

• Infection

• Limited mobility

• Loss of sensation

• Shearing forces
• Skin fragility

• Unrelieved pressure
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2. Health care teams should implement multicomponent interventions to prevent and treat pressure 
ulcers in the postoperative patient at risk for developing pressure ulcers.

PRESSURE ULCER PREVENTION AND TREATMENT162,163,173-177 
Reduce/minimize pressure, friction, humidity, shear force

• Turning patient every one to two hours

• Avoid sliding patients

• Use of lower pressure air mattress or air-fluidized chronic pressure- shifting bed

• Higher specification foam mattresses

• Consultation with physiatry and/or physical therapy

Restoration of nutrition
• Evaluate nitrogen exchange and food choices to estimate requirements and adequacy of current 

intake

• Vitamin, essential mineral, or meal supplements (for example, protein shakes) 

• Consider pharmacologic enhancement of appetite (for example, megestrol)*

• Tube feeding or parenteral nutrition, if indicated

• Evaluate and treat other chronic illnesses, including anemia, diabetes, heart failure, HIV, kidney/
liver disease

Wound care
• Recognize and debride nonviable and/or devascularized tissue

• Allow healing by secondary intention with dressing changes, negative pressure therapy, 

• Indwelling/sheath catheter or colostomy in incontinent patients, to increase likelihood of healing
*Controversial178-186 – the evidence of benefit is limited, and there are important adverse effects to these drugs, 
including venous thromboembolism and CNS side effects.
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Sect ion IV.  Care Transi t ions
Transitional care refers to interventions that intend to ensure continuity and coordination of care as patients 
move between health care settings. The transfer of patient care from the hospital to community settings can 
often be an unsystematic, unstandardized, fragmented process. The process is frequently fraught with poor 
understanding of posthospitalization recovery on the part of patients due to both low health literacy and 
poor communication on the part of providers. These and other factors can lead to increased rates of adverse 
events and subsequent rehospitalization.187 

Up to one out of five Medicare beneficiaries experience readmission within 30 days.188 Optimal care 
transitions from the hospital to home or postacute care settings can help reduce hospital lengths of stay, 
emergency department use, and rates of rehospitalization.189 

Improving care transitions for the older adult requires a reorientation of hospital care. In addition to 
understanding the specific needs of the patient population, adapting to resource limitations, it is also 
important that there is commitment to improving geriatric care from senior administration. There are several 
models of transitional care that are designed to address the pitfalls of care transitions.190,191

Common components of these models, drawn from the literature and various resources, including AHRQ 
and the Institute for Health care Improvement’s State Action on Avoidable Rehospitalizations State Action on 
Avoidable Rehospitalization (STAAR) initiative, are outlined below. See Appendix IX for a list of well-known 
models of transitional care.

The importance of consistent communication between the inpatient health care team, the patient, any 
family or caregivers, and primary care doctors regarding the inpatient course and expectations for recovery 
postoperative cannot be emphasized enough. This includes ensuring that a patient’s home environment is 
evaluated adequately, comprehension of medication lists is ensured, follow-up plans for any postoperative 
events or assessments are initiated.

COMMON COMPONENTS OF MODELS OF 
TRANSITIONAL CARE188,190 -196

• Coordinated care, particularly with primary care physician

• Engagement of patient, family, and/or caregiver

• Patient-centered medical record (for example, a medical record that the patient 
understands)

• Postdischarge follow up plan

• Medication management

• Knowledge of important signs and symptoms
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Discharge planning in the older adult following surgery5

1. The health care team should assess the patient’s social support and need for home health prior to 
discharge. Where appropriate, the family and caregivers should be involved with discharge planning.

a. Patient or patient caregiver should be given a complete list of all medications and dosages to 
continue upon discharge from the hospital. Medication changes made during the hospital stay 
should be emphasized 

2. A discussion with the patient or patient caregiver should be held and documented with a health care 
professional regarding the purpose of each drug, how it is to be taken, and the expected side effects and 
adverse reactions of new medications.

3. Patients should undergo assessments of the following prior to discharge, and an appropriate follow-up 
plan should be initiated:

a. Nutrition (Mini Nutritional Assessment)

b. Cognition (3-Item Recall or Mini Mental State Exam)

c. Ambulation ability (Timed Up and Go Test)

d. Functional status

e. Presence of delirium 

4. If an elderly patient undergoes elective or nonelective inpatient surgery and is being discharged from 
a hospital to home or to a nursing home, then written discharge instructions should be given and the 
following should be performed:

a. Comprehension of verbal discharge instructions should be assessed by checking ability of patient 
or caretaker to repeat back to the health care provider the discharge instructions

b. Documentation of pending laboratory tests or diagnostic studies, if applicable

c. Documentation of follow-up appointment for nonsurgeon physician visits or medical treatments, 
if applicable

d. Documentation of follow-up appointment with the surgeon or telephone contact with the 
surgeon within two to four weeks of discharge 

5. The health care team should document and communicate the clinical history of the patient’s operation, its 
results, and any postoperative events or concerns with the patient’s primary care doctor.
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Appendix I. Advance Directive Position Statements

SUMMARY OF POSITION STATEMENTS REGARDING 
PERIOPERATIVE ADVANCE DIRECTIVES

American College of 
Surgeons (ACS)197

The optimal approach is a policy of “required reconsideration” of the existing 
DNR orders. This means the patient or designated surrogate and the caring  
physician should, when possible, discuss the new intraoperative and 
perioperative risks associated with the surgical procedure, the patient’s 
treatment goals, and an approach for potentially life-threatening  
problems consistent with the patient’s values and preferences. 

American Society of 
Anesthesiologists (ASA)

Prior to initiation of anesthesia, any existing directives to limit the use of  
resuscitation procedures (for example, do-not-resuscitate orders and/or advance 
directives) should, when possible, be reviewed, clarified, or modified based on  
patient preferences. One of the three following alternatives may provide 
for a satisfactory outcome in many cases:

• Full Attempt at Resuscitation: Full suspension of existing directives 
during the anesthetic and immediate postoperative period.

• Limited Attempt at Resuscitation Defined With Regard to 
Specific Procedures: The patient or designated surrogate may elect 
to continue to refuse certain specific resuscitation procedures (for 
example, chest compressions, defibrillation or tracheal intubation). The 
anesthesiologist should inform the patient or designated surrogate about 
which procedures are 1) essential to the success of the anesthesia and the 
proposed procedure, and 2) which procedures are not essential and may 
be refused.

• Limited Attempt at Resuscitation Defined With Regard to the 
Patient’s Goals and Values: The patient or designated surrogate may 
allow the anesthesiologist and surgical/procedural team to use clinical 
judgment in determining which resuscitation procedures are appropriate in 
the context of the situation and the patient’s stated goals and values. 

Association of 
Perioperative Registered 
Nurses (AORN)11,198

Reconsideration of do-not-resuscitate or all-natural-death orders is 
required in patients undergoing surgery or other invasive procedures. 
Health care providers should have a discussion with the patient or patient’s  
surrogate about the risks, benefits, implications, and potential outcomes of  
anesthesia and surgery in relation to the do-not-resuscitate or allow-natural-death 
orders before initiating anesthesia, surgery, or other invasive procedures; clear 
identification methods (for example, standardized wrist bands) for the patient who 
has do-not-resuscitate or allow-natural-death orders and avoiding the use of  
acronyms and abbreviations (for example, DNR, do not attempt resuscitation,  
allow natural death) decrease the risk of miscommunication.” 11,198 11,198 11,198 11,198 11,198



OPTIMAL PERIOPERATIVE MANAGEMENT OF THE GERIATRIC SURGICAL PATIENT
ACS NSQIP/AGS Best  Prac t ices Guide l ine

40

Appendix II. Older Adult Patient Groups at High Risk for VTE

VTE PROPHYLAXIS IN HIGH RISK GROUPS*
Patient Group Recommended Regimen Notes
Orthopaedic patients: total hip 
or knee arthroplasty

LMWH (starting either 12 h or more 
preoperatively or 12 h or more 
postoperatively) for a minimum of 10-14 
days and up to 35 days

Alternatives: LDUH, 
fondaparinux, apixaban, 
dabigatran, rivaroxaban, VKA, 
ASA, or an IPC device if high 
bleeding risk

Orthopaedic patients: hip 
fracture

LMWH (starting either 12 h or more 
preoperatively or 12 h or more 
postoperatively) for a minimum of 10-14 
days and up to 35 days

Alternatives: LDUH, 
fondaparinux, apixaban, 
dabigatran, rivaroxaban, VKA, 
ASA, or an IPC device

Nonorthopaedic surgeryǂ LMWH or LDUH AND mechanical 
prophylaxis with IPC

Alternatives: low dose ASA, 
fondaparinux

Cancer Extended-duration LMWH (4 weeks) 
after hospital discharge

Craniotomy/spinal surgery IPC LMWH or LDUH once 
adequate hemostastis 
established and risk of bleeding 
decreased

Cardiac surgery IPC LMWH or LDUH if length 
of stay prolonged due to 
nonhemorrhagic surgical 
complications

Major trauma and spinal cord 
injury

LDUH/LMWH and IPC if not 
contraindicated due to bleeding risk or 
lower extremity injury

VTE, venous thromboembolism; LMWH, low-molecular weight heparin; LDUH, low-dose unfractionated heparin; 
VKA, vitamin K antagonist; ASA, aspirin; IPC, intermittent pneumatic compression
*Based on the Caprini score, age>60, major open or laparoscopic surgery>45 minutes, malignancy, craniotomy, 
major trauma, and orthopaedic surgery confer a minimum of moderate risk of VTE automatically;
ǂThis includes general, abdomino-pelvic, bariatric, vascular, plastic/reconstructive, and thoracic surgery
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Appendix III. Suggested Dose Adjustments for Anesthetic Medications  
in Older Patients

Drug Usual Quoted Dosage Suggested Adjustment
Induction agents
 Propofol Bolus 2–2.5 mg/kg 

Infusion 100–250 µg/kg/min

1.5–1.8 mg/kg or 20 percent reduction 
in bolus dose

30 percent reduction in infusion

 Thiopentone (thiopental   
 sodium)

2.5–5 mg/kg 2.1–4.2 mg/kg or 20 percent reduction 
in bolus dose 

 Midazolam 0.2–0.3 mg/kg 0.05–0.15 mg/kg in premedicated 
patients 

20 percent reduction in patients aged 
>55 y 

75 percent reduction in patients aged 
>90 y

 Etomidate 0.3–0.4 mg/kg 0.2 mg/kg

Inhalational agents
 Isoflurane  1.2 percent1 Minimum alveolar concentration (MAC) 

is reduced by 6 percent per decade of 
increasing age

 Sevoflurane 1.8 percent1 

 Desflurane 6.6 percent1

Opioids
 Morphine 0.1–0.2 mg/kg intraoperatively

1–2 mg boluses titrated to effect 
for acute postoperative analgesia

50 percent reduction in dose

No change

Fentanyl 1–2 µg/kg for short-term analgesia 50 percent reduction in dose

 Remifentanil Bolus 0.5–1 µg/kg 50 percent reduction in bolus dose

Infusion 0.2-0.5 µg/min 33 percent reduction in infusion

Minimum Alveolar Concentration (MAC) values shown; Adapted from Das et al.33
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Appendix IV. Perioperative Risk Factors for Delirium

PREOPERATIVE RISK 
FACTORS5,101,102 ,109,111,112

INTRAOPERATIVE AND 
POSTOPERATIVE RISK FACTORS105,111

• Age greater than 65

• Visual or hearing impairment

• Preexisting cognitive impairment

• Severe illness (for example, ICU 
admission)

• Presence of infection

• Depression

• Alcohol abuse

• Current hip fracture

• Renal insufficiency

• Anemia

• Poor nutrition

• Poor functional status

• Limited mobility

• Unintentional injury (for example, falls)

• Polypharmacy

• Aortic procedures

• Frailty

• Infection

• Surgical stress

• Cardiopulmonary complications

• Procedure complications

• Inadequately controlled pain

• Sleep deprivation

• Hospital-acquired conditions

• Medication toxicity/sensitivity

• New pressure ulcers

• Malnutrition

• Use of physical restraints

• >3 medications added

• Inappropriate medications (for example, Beers 
criteria medications)

• Use of bladder catheters
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Appendix V. The CAM-ICU

More information: www.icudelirium.org/delirium/monitoring.html
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Appendix VI. Morse Fall Scale

ITEM ITEM 
SCORE

PATIENT 
SCORE

1. History of falling  
(immediate or previous)

No 0 
Yes 25 ______________

2. Secondary diagnosis  
(≥ 2 medical diagnoses in chart)

No 0 
Yes 15 ______________

3. Ambulatory aid  
None/bedrest/nurse assist 
Crutches/cane/walker 
Furniture

 

0 
15 
30 ______________

4. Intravenous therapy/heparin lock No 0 
Yes 20 ______________

5. Gait 
Normal/bedrest/wheelchair 
Weak* 
Impaired†

 

0 
10 
20 ______________

6. Mental status 
Oriented to own ability 
Overestimates/forgets limitations

 

0 
15 ______________

Total Score‡: Tally the patient score and record. 
 
<25: Low risk 
25-45: Moderate risk 
>45: High risk ______________
Adapted from Morse JM, Morse RM, Tylko SJ. Development of a scale to 
identify the fall-prone patient. Can J Aging 1989;8:366-7. Reprinted with the 
permission of Cambridge University Press.

*Weak gait: Short steps (may shuffle), stooped but able to lift head while 
walking, may seek support from furniture while walking, but with light 
touch (for reassurance). 
†Impaired gait: Short steps with shuffle; may have difficulty arising from 
chair; head down; significantly impaired balance, requiring furniture, 
support person, or walking aid to walk. 
‡Suggested scoring based on Morse JM, Black C, Oberle K, et al. A 
prospective study to identify the fall-prone patient. Soc Sci Med 1989; 
28(1):81-6. However, note that Morse herself said that the appropriate cut-
points to distinguish risk should be determined by each institution based on 
the risk profile of its patients. 

For details, see Morse JM, Morse RM, Tylko SJ. Development of a scale to 
identify the fall-prone patient. Can J Aging 1989; 8; 366-7.
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Appendix VII. Four Geriatric Models of Care

FOUR GERIATRIC MODELS OF CARE
Care Model Element(s) 

Addressed
Examples Benefits

Geriatric Consultation 
Service98

Comprehensive 
geriatric 
assessment

-geriatrician, geriatric nurse specialist, or 
interdisciplinary team consulted to perform 
CGA to evaluate a specific condition (ex. 
delirium) or situation (ex. family support)

-unclear; difficult to evaluate 
outcomes due to compliance 
issues199,200

-identification of new medical 
conditions in trauma patients201

Acute Care for Elders 
(ACE)157,202,203

Hospital 
environment

 -carpeted floors, handrails

 -raised toilet seats and door levers

 -space for dining/visiting between patients 
and family members

-uncluttered hallways

-improved independent functioning203

-shorter length of stay157,203,204

-lower cost157,203,204

-decreased functional decline157

Patient-centered 
care

-daily comprehensive assessment by nurses

-multidisciplinary rounds

Early discharge 
planning

-emphasis on returning home

-needs assessment at admission

Regular review 
of care to reduce 
complications 

-daily review of medications and planned 
procedures

-protocols to minimize adverse effects of 
procedures and medications

Hospital Elder Life Program  
(HELP; wwwhospitalelderlife 
program.org)205,206

Cognitive 
impairment

-orientation board with names of caregivers 
and providers and daily schedule; orienting 
communication

-therapeutic activities (word games, current 
events discussion)

-delirium prevention206

-prevention of cognitive and 
functional decline205

-reduced use of sedative drugs205

Sleep deprivation -nonpharmacologic: music, massage, warm 
drink

-noise-reduction, schedule adjustments

Immobility -early mobilization or ambulation and active 
range of motion three times daily

Visual impairment -visual aids and adaptive equipment

Hearing 
impairment

-portable amplifying equipment

Dehydration -early recognition, encouragement of oral 
intake and feeding assistance

Nurses Improving 
Care for Healthsystem 
Elderly (NICHE; www.
nicheprogram.org)207-209

Nurse practice 
environment

-Geriatric resource nurse (GRN)- a staff 
nurse with additional specialized training

-ACE units

-Nurse-initiated protocols

-improved nurse-reported geriatric 
care quality

-improved clinical outcomes 

-improved rate of compliance with 
institutional protocols
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Appendix VIII. The Braden Scale for Assessing Pressure Ulcer Risk

Sensory Perception 
ability to respond 
meaningfully to 
pressure-related 
discomfort

1. Completely Limited: 
Unresponsive (does not moan, 
flinch, or grasp) to painful 
stimuli, due to diminished level 
of consciousness or sedation. 
OR limited ability to feel pain 
over most of body surface.

2. Very Limited: 
Responds only to 
painful stimuli. Cannot 
communicate discomfort 
except by moaning or 
restlessness. 
OR has a sensory 
impairment which limits 
the ability to feel pain or 
discomfort over 1/2 of 
body.

3. Slightly Limited: 
Responds to verbal 
commands, but cannot 
always communicate 
discomfort or need to be 
turned. 
OR has some sensory 
impairment which limits 
ability to feel pain or 
discomfort in 1 or 2 
extremities.

4. No Impairment: 
Responds to verbal 
commands, has no 
sensory deficit which 
would limit ability to 
feel or voice pain or 
discomfort.

Moisture 
degree to which skin is 
exposed to moisture

1. Constantly Moist: 
Skin is kept moist almost 
constantly by perspiration, 
urine, etc. Dampness is 
detected every time patient is 
moved or turned.

2. Very Moist: 
Skin is often, but not 
always, moist. Linen must 
be changed at least once a 
shift.

3. Occasionally Moist: 
Skin is occasionally moist, 
requiring an extra linen 
change approximately once 
a day.

4. Rarely Moist: 
Skin is usually dry, linen 
only requires changing 
at routine intervals.

Activity 
degree of physical 
activity

1. Bedfast: 
Confined to bed.

2. Chairfast: 
Ability to walk severely 
limited or nonexistent. 
Cannot bear weight and/or 
must be assisted into chair 
or wheelchair.

3. Walks Occasionally: 
Walks occasionally during 
day, but for very short 
distances, with or without 
assistance. Spends majority 
of each shift in bed or chair.

4. Walks Frequently: 
Walks outside the room 
at least twice a day and 
inside room at least 
once every 2 hours 
during waking hours.

Mobility 
ability to change and 
control body position

1. Completely Immobile: 
Does not make even slight 
changes in body or extremity 
position without assistance.

2. Very Limited: 
Makes occasional slight 
changes in body or 
extremity position but 
unable to make frequent 
or significant changes 
independently.

3. Slightly Limited: 
Makes frequent though 
slight changes in body 
or extremity position 
independently.

4. No Limitations: 
Makes major and 
frequent changes 
in position without 
assistance.

Nutrition 
usual food intake 
pattern

1. Very Poor: 
Never eats a complete meal. 
Rarely eats more than 1/3 
of any food offered. Eats 2 
servings or less of protein 
(meat or dairy products) 
per day. Takes fluids poorly. 
Does not take a liquid dietary 
supplement. 
OR is NPO and/or maintained 
on clear liquids or IV’s for 
more than 5 days.

2. Probably Inadequate: 
Rarely eats a complete 
meal and generally eats 
only about 1/2 of any food 
offered. Protein intake 
includes only 3 servings of 
meat or dairy products per 
day. Occasionally will take a 
dietary supplement. 
OR receives less than 
optimum amount of liquid 
diet or tube feeding.

3. Adequate: 
Eats over half of most 
meals. Eats a total of 4 
servings of protein (meat, 
dairy products) each day. 
Occasionally will refuse a 
meal, but will usually take a 
supplement if offered. 
OR is on a tube feeding 
or TPN regimen which 
probably meets most of 
nutritional needs.

4. Excellent: 
Eats most of every meal. 
Never refuses a meal. 
Usually eats a total 
of 4 or more servings 
of meat and dairy 
products. Occasionally 
eats between meals. 
Does not require 
supplementation.

Friction and Shear 1. Problem: 
Requires moderate to 
maximum assistance in 
moving. Complete lifting 
without sliding against sheets 
is impossible. Frequently slides 
down in bed or chair, requiring 
frequent repositioning 
with maximum assistance. 
Spasticity, contractures 
or agitation lead to almost 
constant friction.

2. Potential Problem: 
Moves feebly or requires 
minimum assistance. During 
a move skin probably slides 
to some extent against 
sheets, chair, restraints, or 
other devices. Maintains 
relatively good position in 
chair or bed most of the 
time but occasionally slides 
down.

3. No Apparent 
Problem: 
Moves in bed and in chair 
independently and has 
sufficient muscle strength 
to lift up completely during 
move. Maintains good 
position in bed or chair at 
all times.
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Reference: www.bradenscale.com/images/bradenscale.pdf

Instructions: Complete the form by scoring each item from 1-4 (1 for low level of functioning and 4 for highest 
level of functioning) for the first five risk factors and 1-3 for the last risk factor.

Add the final score for each risk factor for total score (range 6-23). 19-23, No Risk; 15-18, Mild Risk; 13-14, 
Moderate Risk; 10-12, High Risk; 6-9, Very High Risk

Sensory Perception 
ability to respond 
meaningfully to 
pressure-related 
discomfort

1. Completely Limited: 
Unresponsive (does not moan, 
flinch, or grasp) to painful 
stimuli, due to diminished level 
of consciousness or sedation. 
OR limited ability to feel pain 
over most of body surface.

2. Very Limited: 
Responds only to 
painful stimuli. Cannot 
communicate discomfort 
except by moaning or 
restlessness. 
OR has a sensory 
impairment which limits 
the ability to feel pain or 
discomfort over 1/2 of 
body.

3. Slightly Limited: 
Responds to verbal 
commands, but cannot 
always communicate 
discomfort or need to be 
turned. 
OR has some sensory 
impairment which limits 
ability to feel pain or 
discomfort in 1 or 2 
extremities.

4. No Impairment: 
Responds to verbal 
commands, has no 
sensory deficit which 
would limit ability to 
feel or voice pain or 
discomfort.

Moisture 
degree to which skin is 
exposed to moisture

1. Constantly Moist: 
Skin is kept moist almost 
constantly by perspiration, 
urine, etc. Dampness is 
detected every time patient is 
moved or turned.

2. Very Moist: 
Skin is often, but not 
always, moist. Linen must 
be changed at least once a 
shift.

3. Occasionally Moist: 
Skin is occasionally moist, 
requiring an extra linen 
change approximately once 
a day.

4. Rarely Moist: 
Skin is usually dry, linen 
only requires changing 
at routine intervals.

Activity 
degree of physical 
activity

1. Bedfast: 
Confined to bed.

2. Chairfast: 
Ability to walk severely 
limited or nonexistent. 
Cannot bear weight and/or 
must be assisted into chair 
or wheelchair.

3. Walks Occasionally: 
Walks occasionally during 
day, but for very short 
distances, with or without 
assistance. Spends majority 
of each shift in bed or chair.

4. Walks Frequently: 
Walks outside the room 
at least twice a day and 
inside room at least 
once every 2 hours 
during waking hours.

Mobility 
ability to change and 
control body position

1. Completely Immobile: 
Does not make even slight 
changes in body or extremity 
position without assistance.

2. Very Limited: 
Makes occasional slight 
changes in body or 
extremity position but 
unable to make frequent 
or significant changes 
independently.

3. Slightly Limited: 
Makes frequent though 
slight changes in body 
or extremity position 
independently.

4. No Limitations: 
Makes major and 
frequent changes 
in position without 
assistance.

Nutrition 
usual food intake 
pattern

1. Very Poor: 
Never eats a complete meal. 
Rarely eats more than 1/3 
of any food offered. Eats 2 
servings or less of protein 
(meat or dairy products) 
per day. Takes fluids poorly. 
Does not take a liquid dietary 
supplement. 
OR is NPO and/or maintained 
on clear liquids or IV’s for 
more than 5 days.

2. Probably Inadequate: 
Rarely eats a complete 
meal and generally eats 
only about 1/2 of any food 
offered. Protein intake 
includes only 3 servings of 
meat or dairy products per 
day. Occasionally will take a 
dietary supplement. 
OR receives less than 
optimum amount of liquid 
diet or tube feeding.

3. Adequate: 
Eats over half of most 
meals. Eats a total of 4 
servings of protein (meat, 
dairy products) each day. 
Occasionally will refuse a 
meal, but will usually take a 
supplement if offered. 
OR is on a tube feeding 
or TPN regimen which 
probably meets most of 
nutritional needs.

4. Excellent: 
Eats most of every meal. 
Never refuses a meal. 
Usually eats a total 
of 4 or more servings 
of meat and dairy 
products. Occasionally 
eats between meals. 
Does not require 
supplementation.

Friction and Shear 1. Problem: 
Requires moderate to 
maximum assistance in 
moving. Complete lifting 
without sliding against sheets 
is impossible. Frequently slides 
down in bed or chair, requiring 
frequent repositioning 
with maximum assistance. 
Spasticity, contractures 
or agitation lead to almost 
constant friction.

2. Potential Problem: 
Moves feebly or requires 
minimum assistance. During 
a move skin probably slides 
to some extent against 
sheets, chair, restraints, or 
other devices. Maintains 
relatively good position in 
chair or bed most of the 
time but occasionally slides 
down.

3. No Apparent 
Problem: 
Moves in bed and in chair 
independently and has 
sufficient muscle strength 
to lift up completely during 
move. Maintains good 
position in bed or chair at 
all times.
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Appendix IX. Care Transitions Models
The Re-Engineered Discharge (RED) (www.bu.edu/fammed/projectred/)210

Developed at the Boston University Medical Center, Project RED has been shown to reduce 
rehospitalizations and improve patient satisfaction. The RED Toolkit, freely available online, provides guidance 
on the implementation of RED for all patients.

Project RED consists of twelve inter-related interventions performed by the hospital during and following a 
hospital stay designed to ease the transition between health care settings.

THE 12 COMPONENTS OF THE RED
• Evaluate need for and obtain language assistance

• Make follow-up appointments

• Plan for follow-up of results from pending tests and labs

• Organize postdischarge outpatient services and medical equipment

• Identify the correct medicines and a plan for a patient to obtain them

• Reconcile the discharge plan with national guidelines

• Teach a written discharge plan the patient can understand

• Educate the patient about his or her diagnosis and medicines

• Review with the patient what to do if a problem arises

• Assess the degree of the patient’s understanding of the discharge plan

• Expedite the transmission of the discharge summary to clinicians accepting care of the 
patient

• Provide telephone reinforcement of the discharge plan



OPTIMAL PERIOPERATIVE MANAGEMENT OF THE GERIATRIC SURGICAL PATIENT
ACS NSQIP/AGS Best  Prac t ices Guide l ine

49

The Transitional Care Model (www.transitionalcare.info) 

The Transitional Care Model (TCM) was developed by a multidisciplinary team at the University of 
Pennsylvania. Essential to the TCM is the transitional care nurse, who is the primary coordinator of care over 
the course of an acute illness. This model has been shown to reduce readmissions, lower health care costs, 
and improve patient satisfaction, functional status, and quality of life.193-195

The Care Transitions Program (www.caretransitions.org)

The Care Transitions Program uses a nurse transitions coach to follow the patient in the hospital and 
following discharge. The emphasis of this model is in engaging patients and their caregivers, so that they 
assume more active roles during care transitions. It also has been shown to reduce hospital readmissions and 
improve patient satisfaction.188

TRANSITIONAL CARE MODEL ELEMENTS
• Coordinated care delivery from transitional care nurse

• Comprehensive assessment of patient’s needs, goals, and preferences

• Collaboration with patients, caregivers, and team members in care plan 
implementation

• Regular home visits from transitional care nurse

• Continuity of health care between care settings facilitated by transitional care nurse

• Active engagement of patients and family caregivers

• Early identification and response to health care signs and symptoms

• Multidisciplinary approach to care

• Strong collaboration and communication between team members

• Ongoing performance evaluation and improvement

THE CARE TRANSITIONS PROGRAM COMPONENTS
• Medication self-management

• Patient-centered record

• Primary care and specialist follow-up

• Knowledge of warning symptoms and signs indicating a worsening condition
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The following organizations were instrumental in the developmental of these Best Practices Guideline: the 
American Geriatrics Society, the John A. Hartford Foundation, the American College of Surgeons, and the 
American Society of Anesthesiologists.

The American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP) and the 
American Geriatrics Society (AGS) Best Practices Guideline have been developed for quality improvement 
purposes. The documents may be downloaded and printed for personal use by health care professionals, and 
may also be used in quality improvement initiatives or programs. The documents may not be distributed for 
profit without the written consent of the American College of Surgeons and the American Geriatrics Society.

The intent of the ACS NSQIP/AGS Best Practices Guideline is to provide health care professionals with 
evidence-based recommendations regarding the prevention, diagnosis, or treatment of common postsurgical 
complications. The Best Practices Guideline do not include all potential options for prevention, diagnosis, and 
treatment. The responsible physician or health care provider must make the final decisions regarding patient 
care and take into account the patient’s individual clinical presentation. The ACS NSQIP/AGS Best Practices 
Guideline may be modified without notice. 

The John A. Hartford Foundation: Founded in 1929, the John A. Hartford Foundation’s mission is to improve 
the health of older Americans. The Foundation is a committed champion of health care training, research, and 
service system innovations that will ensure the well-being and vitality of older adults. For more information, 
please visit www.jhartfound.org.

The American Geriatrics Society: The American Geriatrics Society (AGS) is a not-for-profit organization of 
more than 6,000 health professionals devoted to improving the health, independence, and quality of life of all 
older people. The Society provides leadership to health care professionals, policy makers, and the public by 
implementing and advocating for programs in patient care, research, professional and public education, and 
public policy. For more information, please visit www.americgangeriatrics.org.
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The American College of Surgeons: The American College of Surgeons (ACS) is a scientific and educational 
organization of surgeons that was founded in 1913 to improve the care of the surgical patient and to 
safeguard standards of care in an optimal and ethical practice environment. ACS is dedicated to the ethical 
and competent practice of surgery. Its achievements have significantly influence the course of evidence-based 
surgery in America and have established ACS as an important advocate for all surgical patients. For more 
information, please visit www.facs.org. 

The American Society of Anesthesiologists: The American Society of Anesthesiologists is an educational, 
research and scientific association of physicians with over 53,000 members organized to raise the standards of 
the medical practice of anesthesiology and to improve patient care. For more information, please visit  
www.asahq.org.
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